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2.1 

~~1HB -----------

-~~~-mM~"N*W~"~*.~~M~~~ffi*N*~X~hmM~ 

~~~~~~~.N*ffl~U~m~~.~~*~··*WN~~~~~~M~~ 

~~~~~-~X~~-mM~£-.~~~~~~~N*W~~~**~§~o 

~h~MW~~~r~~ffl~rm,N~,0ffliW,I£N*~Xffim~~ 

*m~~~o N*~h~MW~~~~~mN~Nrr~RIWA~H~~~~N* 

E!"JIJL 

C 1) J£Xffl?$* ffl?$*~1!?*mN*IVrMffl:@iJ£XN*~*' ~i&rr~ 

rfii~iJt~Vl~5fO~iittl o N*$*8"J-*Vl$~~m~~~$~5rff!Hf:m~~* o JEXN* 
ffl?$*,~~~~~~~~-~-~~N*BW~.~~m~~-i&**B·~~ 

~~~:il:U~o ~~~~ ISPE 1ftiJ~9'0~iAt~1¥J o fflf'$*:)(14~~-§j%{_§_/G~~~~r 

• ra'iJ±N*~IVrMffl:@i o 

• ra'iJ±Xm*~~*· 3fJ2!-A~~rfii~A Cifii~A1Urfi1~-JJtE!9~*~•1-t, H) 9'!lii~iAo 

• i}t~fflf'$*8'-J-*Vffi o 

o fflf'$*8'-J~JjUDlZ-§1!1: 

·~·; 
• ~3}; 

• VF:m, {§!~~3(~ ( EHS )o 

o ffl?$*~*Vlm-E1:m: 
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• ¥~JXl~iif1ti [ §:JS~~:JrOO ( CAs) ;fO/f§~~~i&it~~ ( CDEs) l :@: 

00 * ~ i-f1ti j 

• tz:J'biZ':~>lt ( :tzo~~m:!: :I: J~H'i, ~~It:~~, GMP ?!~]~>jt, m:!::l: 

~>Jt~); 

• 00%;fO±-t!!IR~R.::it~~>lt; 

• ~~. VFm, ~~;fo1(1E:~>lt; 

• I~i~]Vi1R.1'T~fffill~>lt; 

• r]j! § ~J1l8"J~>lt o 

m~•*~#·~~$nC~tz:,r~,m~,~~,?!~,rus~)ffi~~ 

%;#:1PJittl J:E;foil3~, !l~~m:S:$ntttrt, 3f1:EN4&~itlmAApg:itt1'T~1H?;fo£~JT o 

• iJSt 4&X>ttcJ'b m:!::l:~ oil:iJi-f1ti.&~~ii;tl :5t o 

::it~ IJJ ~ ~ 15-tz: J'b t~ ·t'i ;fO ~ ~ffi ~ %- yffL ~11Lxti& 4&:itt 1'J ~ ~ii;tl :5t o ISPE 1%J iJt ;fO iifhA 

ffi~~-~T~~~~?t:Jr?!.~~ o 

~m~~*~·~*fi~-JJt;fO•~o ~~~~-JJt;fO•~H~.&~fi~~~m:t• 

$nm~o ~~mmtitz:J'b~$$ff~~~,~Mm*~.&It:N4& o 

~~~m~oil:iJ¥~ [ :tzO i'BJm~ oil:iJ¥~;fO ( ~) :7G~oil:iJ¥~ ], 12~:itt1'J1%Jii\ o i)WJ-!Jt 

$19J~pg~lllZ~T-~~;fO EHS 8'-J~~·t'i~ ±N]~%-*fjcJ:E o :tzog~t~T-1'J~~8{]~tp 

J.K~~<*J.K~-Tx~of!iJ¥~. :tzo51U~Jf:lr~m~oil:iJ¥~8"Jl4-<**llll~rrBJm~ oil:iJ¥ 

~. 12S! Ii:~-~1:E-5E~iOCI.~lii&itxtT-VfE:I: ( :iji;J' , !l7c) 8'-J~>lt o 

¥~~~tt~:5t~A~~~IJJ~~~ffiffiffi~~5:~-!Jt~-~~~T-¥~~ 

?t~tffill o fffill§:JS 81'-IPJ!i\], :tzo51HI:1ilJ-1'-i'OJ!i\]8{]~;!J];; "£", ¥~Ji1tl:Mzii;tl :)t];; 

.Hm~of!iJ¥~. Af*if~~:zls:?tHJJ 2.4.2 JJft~7& 2- lo ~i)(i-f1ti;J,~£!.~Y'EI=!Silit4&8<J 

1!m$n, MU?$n, EHs $n, ~~~:tz:71\:glt~$n, m:t:l:$ i'l8M13~1-1:;7& o 

(2)i&it~NH-~ -1'-M~NHH~T--1'-~·:Mzi&H~WM~-~m~ 

•>Jt;fo:tt71\:~>lt o jtJt:£~~tffii&.fi, i&H:ct~i~llll~~~tz:, ~t1t, I;fi, m:!::l:~ 

§;1'-$n ~~~Afft;#:IPJ~~, ~ EIJJNH~:itt1'J~JTN.fi8"Ji&H o 1:Ei&H~rruTfH¥tz: 

J'b~.&-~:ct~.~tz::ct~fjcJ:EiJStH,W~£ffi& o ~mi2SI~:xtT-~§~~~~~ 

i}tflpffl, ~l)_)fJft-~15'J1l o 

NHil3~ = rot:ctl'i~JE?tJBm:t:I:VffiT-rot8"JJJIL~, 3f~£L~_R~5-:~~rotil3~, ~iifil 

~rot~m~•:s:Jt-3&, iR~iJter¥1:£8'-JJXl~i. 3fittlJ:E/f§lllZ~~ittl~~o Ft~tMn~til3~ 

1JJ C ~~EIJJ'f) m~WJNHm:t:l:, 3f~~~5-:~~y)§-~i&H~£ C -~1-l:;ffr1~1WJ \ £§;~-T 

rotil3~~i)(IJJ~~~ AS1ME2500-13o 15-J1l8"Jrotil3~illi11f§:JS{§_~~~T~~pg~: 
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• i&tit'ifif%<m.-~r~1'-i&tit:ctW, PJ1±1~~i&titi0*~3i-i&tit9=r?H10:itt1-T a ~.tiHJ.!i 

~~----~~-AmiW~-·*·*~-~~~*~~-~B~~~~:ittB 

i&tit; 

• 'ififP<i&tit J¥!.1ii~AJJJ. ~!8f J3t, -ELM-r_N § ~J11!5fOIWi&tit:JJ00~-1¥~§~.7J; 

• 'ififP<i&tit:ctW 9=r ~3t£~:E1.; 

• 'ifif%<i&titJ¥!.1ii8"J::\c1!:/=~Jll!§~j]; 

•:ittfii&tit'ifif%<, ~~~i&t:it~~ffi~~*C~~-0~.0~~*), ~~~ 

~i&t:it-1¥ ~ B{]i&tit.tffiit; 

• ~ffl GEP ~%-8"JI5f~:Jr~#J;fffiit, ~1-l'}iO~:E_I~:;ff ~*~~~~:Jr~; 

• TM~tJti&tit1:E~mmoos"JPJ;W;t:L 

i&tit~~=~~~~~*~-~i&tit~~a •mmx#~~-~~~N§~i&t 

it-~~AAffl*a ~#~i&tit~~~~~~-fflP~*~i&t§tt~~-~~~o£ 

*i&tit~~~~-·~*M~(Jfft-~:E1.~*)%M~~~~~ffi~~~, ~m~ 

MI5f~tt#m ooxti&tit:ufij~s"Jm,~ :itt1-T 1lf!l J£ o 

·~~fflP-*9=r~~:lf~£#II£~-*B~1:Ei&tit9=r~%~~#!~~; 

• :Ufij~fflP-*9=rs"JJfft·#J~~~~*B~1:Ei&tit9=r~%~~#l~Jlffi:; 

• ~~i&tit~~s"J AJJ!J. ~:ct~iJ II , ~~ T frJ¥ m P •* ~~ :ufij~B{]mt5f~; 

• ~:lf s"Jr.OO~iit:Jr~#J:ufij~3::it~Ut~f.lll*JIG1-l'}¥0t§~ifl3 ntttft; 

•i&tit~~J.lll~~~)~,i&[Jlffi:,0J§IW,i&t*~i&tit~~ffi~ffl*5f!JGMP 

~*, ~~fflf4~~Jll!i~5fiJ~~*ilE~~rlf*B%~-~ T (fflP~>.Ri52.~ ); 
• :ufij~ <mP•*i52.~ > sM~-r_m~*~~1:Ei&titBt~r_t~~*1-l'}iO~:E_m, ¥u:tm~~ 

PJ~~:E_m~~I5t8"J~*' ~~§~~:lf5eJt~:92.¥!V~. ~!fl:\'. 0~ • .50Z-1'5~8"J:9J§~~*; 

·~~i&t*~~t;t$~.~~~~-~~£~I£#l~~I£~*'~N§~~ 

t;t#~J.lll:lfi&titit~u~, ~tJti&t§, ifi31!:/=8"J;fJJfftf.llZ:lf:i2M~-i52.~~; 

·~~i&tit~~~N,~~ffi~IWOO~.it-~.i&t*~~!8f~~~-~

*'~~5f!J~~~:lf~~~ffl~~~~~X# o 

i&tit~~-~-~~~~~#l*~'*m~i&tit~~~ffiMffl*~ o *~•~ 

$t1-!'}*1~~$1'1 ( I5f~. ~~, Jfft•~) ~tttil o 

C3)~•-~iit~~~ ~~i&t*~~:ctWf.llZ:lf:lf~~~•, ~~i&t4~ttn 

PJ ~:itiOffiM o tt#AJJ!J.xt~tJfi&t*Iili:m1'JI}~45cr~Wii\ (factory acceptance test, 

FAT), 1£i&t*_bti0*~3i-~PB!J~1f1ifij~~t)t11Hffi~~~~i&tit~* o J:EJiff! B{]:fA1-T 

FAT tvl~ ii\ §~~ m §u ,bt :£~ IPJ R113f ~ ~ * I!H~Jlffi:, PJ ~ 1[[ ~ Y r_m § Bt fS] o _:7;; 1i_fH ~i&t * 
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~~~~~~~*B~~~~-~~~-~.~~*-~~~~~B~~~C~ 

acceptance test, SAT) *uit~~~:i:11'i::likBxti&t-l\:@:n\G::f)flj~Q(tij, ~lit:t&Bi&t-1\'1:!:~~ 

::likBm~i&t~~*~~Mm~ . #~~~oo~~~~hl~ o ~~~-~~~-~~ 

tJvfl· mr% mt:Jtt 1'1L 
i&t-1\B"J~~uit~ (installation qualification, IQ ): ~f:J:t::tf41-t8"J ~;r-tiiE~ I m-, 

i&t:Jlm:~i&t-l\8"JJ!:@:~~~14il-i&tittiff'i C :t!OJ!:@: , 4W;r-t )o tiH~i&tit::tf4iEuft~~. 

ti1!tfo 1ift~~~ ~ tt;fi , f*iiE-*lJt:g:lH4f-fil-:JtUi 8'-J f:ttW:tiff'i o 

1J!J~fouit~~ IRJ3U: 

• i.JJ~'EL1i53ftJL -*ffL, ~ZiE1iftill1-T~ rV£¥; 
· ~~~~~tt~~n~~w~~a~•~mJJID:, ~~§I~~~ft; 

• 1ift~Xf4iEuit, -*8:-T- GMP 111J:]i~Q(ti]8"J-*lJtt~'ti; 

• TifijiA~~-i'fi:iiE~~lfi~l~·i,i~_Aff1 ~~~$:£11Hfi¥; 

• §T=ff-*ttE~~-~~~foiJ!Jiit, {E!#~~§T=ff-*t!E~~-~uit~. f§.::lik1i~~Q[OJ-*t1E16,®r 

14"~ GMP ~*#*1-TuitiAo uf@~'ljt§ttSi9ituft~, ~~lift~, ~1-Tuit~fO't~U~uit~o 

i&t-l\~mmr•Jt~8~illfi~•~§T•~~*m~.mmJt~ = 

•i&t-l\~% , tt#~~,~~,OO~,~*m~,·~~Bhl,~~--~-· 

~, tt~*=fflit•m1-t-*ttE**1-Ti&t-l\~:r.~; 

• =t!fcfF~£fH~A.JJ1JJ!Z1~¥U;t§ JJ)z±¥Ji) il , ( :tlo*•~) #%mt~J11J:u!H~ o 

( 4 ) ~1-T~£t=t? 

• Jt~i&t-1\~tlff'tufF;fi!r, #rt:~~;fi!T*1-TufF; 

·Jt~i&t-1\~m~,m~~mufF~!T.#rt:AA~!T*fiufF;M~-m~~m 

ufF~rr•@mm~Bhl~•iA~~~®•; 

• Jt~i&t-1\s"J~r?JJMH~~~u , 8'/jtf*~~~u, -=t~mm = :t&~< 1~1s-, iJ!l~, niJ 

m, £tf~- ~~~14-~If/F; 

• Jt~i&t-1\~L)(*{lt{t~~u ; 

• Jt~i&t-1\s"J~m 8 ~; 
• Jl~i&t-l\8"J-l\£1\f4~:£JI!;fj)T; 

·~~i&t-l\~$•~~~~1!t~rr.m.:r~~~£111J:•~~~~a~~*~~• 

~!£ ~ i&t * ii)l. ' JJ!Z ~ £t f~ 3:: ~ill £R ;f§ -*A. JJ1 nit~ i&t * ii)l. 7t ;fff I J \ill ' :Il ~~ 4J )t 1M 

~~~rrmi&t-l\$•*B*~***~JJ!Z~~JE~~r?JJttmJJID:; 

· ••$niJ!ZJt~i&t-l\~att~~~~~--*m••m~.~•m~~m*m~ 

*fi@~~:?t~. ~~~i&t-1\~~-tt~R.*Mi&t~,-~ , ufF~~~~~~ 
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*!!kif§JW:jtJJ(~J!E~{~~~~B"J.bt!:tJL$' :J:ltfti&* PJ3'1i; 
·~~~~~~*~·iR*~m~~~B"lffM~n.m•~&•~~ooB"J~~

:J'A1-T~~t1Elli c ifu~oi&*~~- ?Jz:r§:, 1~m ), lV-i-¥1ii19HiJXl~~. trtit115:1JPJIA1-T; 
·•~~m~~B"liR*m~mB~ffl$B"J~R®ttn•~o 

~~~~~~*~.m~iR*ttn®~~mB~~. lV-~~1&*~~-~~~ 

*~-~~mmm*o ~~~~~#~~~-#C~iR*~~--~-~•m•~) 

B"l~~~~~. ~~~*~mttB"l~§*~· lV-•~iR*~~!:t~~m~~-~~ 

~mmm*o ~~~~~~.bt~iR*~M~~~~~mmm*~~~-~~~B"lm 

6G, m~ep:7f M1JWJ:r!f, i-'JZ{iix1tz:£1W:ii8"J~o!t]®-l&*fl}1ifij~B"Jm~ o 

Cs)*~®m~ ~~iR*B"l*~®m~wm~~.~~~n•~~~m*B"l 

iR*m~mHIJu~s"J¥Ai:~m1-Ti¥trt®11i~ o iR*1ii~8"JWm¥J1E~~:J!lV-rtt:f:•r.wo 

·~~~~~~*~B"liR*m~.•~~~~~iR*~*~-*~~n~~~ 

-~B"J~~.~~~-J&*B"JttR~~ffi~~tzoJb,JW:ii o ~#-~~~~~--~~o 

iR*~*~$•~•m-J&*•~••mB.fl}•~~~~-~~~. lV-~~m~n~ 

~~~~~B"J~R*~~~-~B"J~~o ~~&**~·~#~mB•Ji5-&~~ 

lV-iiE~~iP!ti iii!R~~fti9=TILIII ~, ~.mum~i-¥1iix-ttz:£1W:iis"J~o!tl o ~~~~~~~ 

o!t]*~891&*1!i~t1Eli, PikA- GMP ~~]B"Jfi§)jt~~%Ht o 

• •~~ll:iR* c ~*1)(*) s"Jm~W~t1~it~U®*1ItWJ~H:!.W, kJ.&~~xtmB"l 
±~mo 

• ~i5t*W:£l*~~fFifEimic-5R*x1{~ffli&**1-T:E_ffi:f:m;f~1H~~I±\!:ttzo!K o 

• ~wfiif§mB"J¥J'tE~®)C1lf: o 

• !Vl~-J& * B"11¥t~1~ ,~, , nw ~ 0 PJ x 1It~1¥ B"1 ~ *, 1.f ~ lV-115lfi1U ®:iil iJIJJ o 

• f't•~x®trtf'tmftm:>Jt = {ffl?m:>ti~~ cuRs)~ m:r*f~ifEJ~iR*~*;~;_mm; 

m~.~~~~•~*m~.#~-~n~~~w~•B"lm~.~s~m~*WJ~ 

~ -iR*-J&it. ~r§:.~a.w~.~~B"l~*)C#o ~~·~~1R*PI3tt,~ 

$~*B~.:1J, 1Ji::6f.J1X;*~lif~~, :11im:i-¥1ii~J_ffi ~S B"JPJ1-T'Ii®JXlllito 
•1&*•~»-aB:iR**A~m~~nmmB-J&*•~.~~~~iR*~~ 

mm~>JtB"J~~~-'f~ o iR*1ifti~~I)JI'~5({1~~lV-.&:m-~~~1'-~:cHi ( DQ-IQ

OQ~Q)~B"J~~tt-~IfF,&i'~~-m~:J'ABA,~-A.~i&·PJ~~~ 
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~.~ili~~~~~~~fi-~~~~~0 

• Jl.ll.t1ftil1tfF;fi~fOMIJ?it~tl : t&!m:riftriA~*~EU!~iiPl&tmJ!.ll.i9:*1!ffl, ~ 

1s, ~1t1~t1ftilufF;fi~, ~~]1!HtfFfn~1t1~I fF, f*iiEi9:*&U:r ~~fs"Jili1-Ttlt1$ o 

• w*$•**~~*~ = w*$•**~~*~, ~~£~·~~w~~&~ 

~-~~~~~-~~,~~~~fn$£$$~~~-~~~m~••r~~fnu 

fFA~*B~~~*%~.~ili**~~.~~--~~~~f*i9:*~~~#ilifi 

tl\:1$, 'f*ii£i9:*1#£l~)E(:t~~f-*~£J3"J~>j( o 

• i9:*~~tlt1$~~~~~~:i9:*•~*M$~m~~~~it~*B~~. ~ 

~~i9:*~~~)Effl~•>Rfn~*~~~~*o ~~~~~~~.i9:*~~aB~ 

A~ffl o ~~fflAA~-~~~i9:*~~-~fnit~.~~i9:*~~tlt1$~~~fnW 

~~~.f*~i9:*~~~~~M~-~tlt1$o ~#~~*ffl~~~~:-~Jl.ll.W 

~~~#~£l~~fn%~.~-T%~~*·~~~-~*fi~-~;=~~r~~ 

i'11ii1!Ju ~#~1-Ti9:*8"Jm!AA·ti~-~ o 

llfili£r*!lftf:MJ 
:5tlfr:1Ji'! 

llfili;§l;=f{;J:!;J.ili: ]fjf 
.=fJ]Jf Jti)( I }JJ .'t: ~fu 1--------l 

1?ic* rnni'! 

ilf:l2'g;ljj;"f RCM 
( IV.Ilf$•11f* 'i=' ~fu f------' 

1ft ) fi9 :1Ji'! 

~ 2-1 i~~H'fH.Pit~Uii'itf~~~f9U 

ii.: l.RCM ( reliability centered maintenance ) :lk__- # v::J. or it ·ti 59 'f •'-> li'J i{i;Jf ..I. J!-, JfJ -t iill.ii T 

-~Lm~·~~~~. ~~~~.~~-A~~~-~*~*iifi~~·li'J~~~#or#~. ~ 
FMEA ;f ~{f.] :lk__ RCM ;f -~·-44"JJ 1] #0-li'J i.RJJ1] J'Jj-~or~i'. a~ ~f:f ;tJ&.;f~Av:A.&. 4t xt ;tJ&.;f~Ai*-Ali'J -;¥} •foJ 
0--~ ~!X\, ilk#-1t 0 

2 . .xt -t'il' .fiAHJ•foJ.% M., or t-.~ J:. :il:_;;5-*1li'l Jt.iliii'it:ll'l, ~or .1Li~1li'l Jt.iliii'it3l'] o 

82 



iJtafl: ¥-T Nf~~i¥Jt~i't, N*i¥J~u[ii])t?RPJ 8JtJVGH~~u[ii]5fQ~j::J[~~u[ii] 

[~~~~5fO(~)~~~J.~~PJ8)tJV(;]I~~~5fO~~~;i&*·~--i¥J~ 

J:EPJ 93&1M&t:I:::1J00i-¥1t, i:ILPJ8~1t~:l: EHS, ~F:Jtt'F5fO~~t~Jrl}jt o 
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)~:M.i!~* .......... .. ................. ...... .. ....................................... ·. 

m~+-* ~~~~n,~~'~*' ~~~~¥~~~%m~m 

~. s~~~~~~~~~~,~x~~,~~~£•~~~ . ~f•~

~*,~¥. ~~~~~*0~~-~K· o 

m~+~* ~~~~~~~~&MA~~~M~~~~ o ~~£· 

~~-~~~~~*WS~~-'~*' ~~~~~-,~-~. ~~~ 
~&~~~~RS, ~ffl~£~~~£~~~~M o 

m~+~* S~~~~~~·~~~~~--,tA,R-~R*o 

m~+A* s~~*~~~~~-~*~~ . #~k~~~~~~ 

~~l}Jj( " 

m~+~* ~~mm~~~~,*~~·~~~~£~·-~~~ 

~. s~~~~~m•m•~-~~~~~~~ 0 

m~+J'-* ~~ffltlA8~7Fd~, ~y~, 1*-'f, ~it?, ~~k~tiU~ES 

~~~~s•~~~. ~*A***"· #~~S~~o 

M'~ft~B ------------~ 

~~~•~#~~~~~~~mm~.~~~•m~~~~~~~~~~~~ 

~. ~~~~~~~-~~~~~~m~o ~*~#~~~~~~m~~W~~~ 

:l:m~i?f:tlf[fU~:I:1J!~~# ( QbD) Jll!~ o ~·~#;fiJ~~'ffiHffi~~·~~OO~>R. 
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im1ftPJ:im:ct~1it 0§?$>lti~~ (DRS n X14*m:{tH~~, PJ Mi&t*~tt:t::7t:itftL 
~~I£~mtt.~m~•tt~W:itffiPJ&tt~~*~·*~ilit4~PJmtt,PJa 

tt,PJ-~tt,PJfitt,PJ-~tt-~~tt-~~tt-~~tt-~tt-~~tt~* 

~~W:itffim~oo~~~~*~~~ .• §i&t#~~~-~~>lt o ~~ft~A~~ 

~~~~I£,PJ*mg•~~~~~~~PJ~~~~~~~~o 

m?$>Jt~~~ilit4ilit#~~~~*m,~~Tilit4~tt~. ~~~N4~ilit 

#-*~ - ~~-~~-OO~-~~~~~~.$~~~~~~~A~®~.*~ 

-it~ ~A~ .YE*iti:t;~fiti o 

( 1 ) I£~3jt 

• ~£51'11 ( ~) I£$>ltm~ PJ~~Wi:I£m'~, :tm~£ IW~, 1tt:;t:::k;J\~ffi00, I 
£WI:!£ I ¥iifil!l I ~iti£~ i'EiJ, B~-~ffiiiJ~:klJti£~~W:II! , B~~-~~~ 

~~~--ffi:k~-~I£~~~ffl~,B~~-~~-~~~ffi~tt,Mm~~ ~ 

mm~~~-:11~~-~J'b~ffi~~£~~~~~~. ~~~i&t4~i&t#~~ o 

• 4#~~I£$?g,LtA I ~¥ii.iit;fil~9:.1lll: :l!: , *~~PJ~~~~~tfftmhZ.fk.~~ 

~ftJJ¥~~ 0 

·~m~~I£~~£M&.~PJ~~?gmiJt4~~ttilit#,:tm:ctilit4~$~ 

~~- ~ffl:@S:i.iit' mJE$~~~£8"J~~$>lt o 

•i&t4~~§)t~-~I£~~--it~I£~~~>1t.**m~®~*~~i&t4 

;f§JiliB"J~~~ , ~-,~jt_7g£~ o 

• ilit4ii::k~~~~.:fJm::k~ilit-tti£~>Jt. ~:l!::il!!!kilit4-lfW31:Eii::k~~.:i:Jfftffl'T 

( 2) ~~~~* 

•ilit4~$~~~~~.m~~~£~I£$>Jt:itffiilit#,:tm#~m•~~~

I£~WhZ.•~~~-~~@M~~~~~-*•~~-w~~~-*~ftmhZ.~ 

1lli~1ff~ * ~~$ Jt-4~~~~~ 0 

• xm~~ilit•~~~, m~•*m1:E~mm c ciP) ~~~~1:E~xm c siP) 
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• ~TIZ:~>Jt~ff~~>lt&r . :tt~Y±~~mf§~ s 1iti*fFfiJ ~tt?s~~>lt o ~1Jff~ 

·~*·~~*-~*~N •. ~Hffl~-~~B~~~~*~~~AA.~B~ 
~-B~mE . ~~~-~~B~~~~~~~m~m~~~~~A.•*·~~ 

B~~~~~~~~~IZ:~--tto ~~N·N~~~~~~mH~m·~A~ 

ff:*'l~l:o 

C 3) N*'tiff~~>Jt 

• N•~ttW#~N~~£~IZ:~>Jt.~mW~-~.~1it~fflN*~~W, 

-~WhH~IZ:~*~*miZ:#~.~~~:tt~~~*#~~~~M~*0 

i)2.S)L 

• N*8~N~:tt~f4il-t§D!Z~Pf~:5t~t~ii, ~iJN*&Hri35C~f4~N*r*1*13:5tJjiJ 

~it~~$~~~. ~~~N·~~~J;f~~~~o 

• N*~ili0~•**~~-~tt. ~~~~~~~-0 
C 4 ) N *ttitZJ:Q'Qf¥ 
• 115tl ~N*tJL~f~$JtstZJD!Z~mff~faJJ¥!., D!ZtlHIN*~~~iliffl*Nit, 3f~mff~ 

*ffltl:!;f(1-tNit, 1iftif~~iff:IEP , mfFU5HIJmxiT'tio 
• N*ttftZJNit~fi~i*fF. f~tl~IJ : i*fi:Afft¥!Z9Jie7*1~~. ¥!$J~ IBJ~~, /f 

~~~i*fF-~.il-W~Ami~N~-~Afft·~~~~~-.i*fF~OO~mW 

*ffl~~~m~-~~-fF.~~*·#~~-fF~m~HN~-~&-.~~I 

Z:#~~-~*·~~*~m~~~~*•o 
• N*tstZJ~~m7r~~t1~, -wu ~IJ = *mm#'tiN~. ~ JE{iJ$~~t1~~rSJm~~ 

*13#.~~~#mz~~m•.~~•**~fflZ9J*~~m~~-~~.~mw*m 

~-*·*~B~-~~-m~.~~~~H~~-~A~m#~~~~%.~~ 

*]§~ _t t.vitt#J4!s~~ff~ o 

• N*s~tstZJD!Z~.ffiftif~/f~o[lij*lJti!:Kl:!!~s~'fli&T*1-T~tt?~N~ o ~IJ~~J 
ffil.:~*lix~rsr~~k~&r o 

•I!:~M00~1itD!Z~~.~M~£~*00~~W~ft.~M.~~,X~M. 

~~$~. ~~~m~rm0tt./f~M~£~*13m*oo~mz~•-~~ , ~~ 

rli~ o 

• N*~mff~:Q'Qf¥l£ 1;fJIZ:~r¥ttftZ1N~, ~-~~a~~r~~Hxx~~D 

·~~~~~-A~~$~~$#.~1fF.~--~-~3fH~m~- . ~#.1. 

~~~*13m~~$~m~~~#%~~m~~. ~*~~#~~~•.•~•m~ 

¥~~ 0 
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• ilit ~~¥J~IJm~n~i!JW1ilf.llra:r#!&.'~t. ~ 1UIJmrmm~, ~tP~WJ:tmxt~ Jb ~-§.~ 

Mt--tillm5~. xt:ff~Jb5~JXl~]'zs"J$1ftf.lii1~Jti~Jb~Mm¥m~l'j~~tp~ o 

• xt 1:.t':iil~ 9=t ~ :iJJc~~ B"Jilit ~ , J.liZ ~t l;fJ Jt-:ff llJi ~ !lX: ~ ~~:'!: , PJZ ~!iX: ~ ~~ :'!: 

I¥JiliJXlDJ.liZ:ff:iidH~~~~~-I¥J~:'!: o 

C s ) Mt--tm;if 
·~~~tit'Jbi¥1M•.~m~~M-~m~.~m;1f~~~M-I¥1ffi3tt.~ 

•~M·~-~~~tt.~~~~~~£~1:.&m,llJiffl~£!iX:~~£9=t~a~m 

~·**mt'£I£~tt~~m~,m~,m•,~N~~tt*B~~m;1t, Jt-m 
~#~I¥1Mffl~~m•~.~~~§m;1f~n•~I£~*!iX:t'1:.m• o 

• :i:~Mt--1-. §~1!JU~1-T~$*JtJ~16'HlxJ;fJ!f--t. ~nxt~~!h~Jb!ll§~OOpg5J£PJ 

§~$*ffl~{~1wt~~i*~-mm 316L, ~~~!l!~JbB"J*~W1ftPJm;JtJ304 ~-mm o J.liZ 

a:w-:~1~~~-mm~~1:.~~&m. 3I6L moo~irgc~/ftk~~t±,~¥JM•. ~n 3I6L ~ 
m~~~*ffl3M~f%m!lX:~~*~~~.~#~*ffl~~~~¥J~m~•w~B"JM 

•o ~~I¥J:i:~M-.~-~:i:,.~:i:!iX:~~~:i:~.~~~tJ-I¥Jm;1t~*m 

t'Jbi¥J~tt~HM.I¥JM~tt,PJMffltt~PJ~Mtt~~-*B~~~~o 

• ~~:i:~;fJ;f--1-, ~n!&.'HIII, m111~m~~~, $*ffl~12YJ\:Z.1* ( PTFE ), ~ilfij 

J\:Z-1* (PVDF), ~p:;f1* (PP), ~Z,f$ (PE), ~Ef3!m (POM) ~o m.~J&.'~ttJ!f--t 

$*ffl :Xr&m.~, Eim.~~1t~t~·l1 t~~~J£s"J;tJt--t 0 

·~~M•~~mm••mffiml¥1~~ttMm~~ o 

C 6 ) fJzifilU~§~ 
• ilit ~m; ~ ti;;¥~ ~:fr~fJzifilU ~ §~ , xt::ktttii:1:.F:ii~ 9=t 8"J .~J}ti £$~:itH:Y:fr 

~lliii.VlUJt:11*~ 0 

• jy~, ii:J!., 1:K~~O{)C~~¥Jm;1f~PJ§~~~*ffl01!ltlitil~{il, §~~1iffi~HJdt 

il:~~ o gii:MOO,M~,%m$W-~I£~*.~f.lii~gil:iJit~I¥J·~g~;E 

5<..:11 I £~*M ~ o 
·~#:fr~fJzg•J.lii~~~~m•~tt,m~tt,aJ£tt,-ar~mtt,-ar•~ 

ft.~~~Jb~1:.&J.liZ,Il}iffl,~~~M&,~~B{]~-PJ~~~%~iJitito ~ti 

~Jb$~~W*ffl~mx~~.~~~~A~gc~~-.~:~~PJ$,XS~~ 

~~]t~o .:klti£$~fJzifilU~*•:tlf:ff~mic*=H~~!!l, 1J!r%fff, :ift!fffio 
·1±~~1:_ilfij~!¥J$~gc~ffi~f.jizi¥J;fFzg~~~-.Jt-:ff%**•' ~~~~!iX: 

~~&i}!i~4JE~§~ o 

·~#*•fflgi¥JBffi.:tlf:ff«~~~%.~~~~8"J~~Bffi. ~fJ!-TA~~ 
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g¥#~FmW~*fi~~~~~Bo 

(7) §~*~ 

• i!JU~i&t41I*ffl ~ PLC (programmable logical control) I DCS (distributed control 

system) :7g_±8~§~*~' 12Sf:lg;Jt~~r'&J~JE'ti , f*W·ti , iffl'ti, ~i!JU~~jJ, it. 
~jJ , §~~-~jJ, §~~®T~JJ,Am~~~~~o 

• -Ja:4~§~*~~-Ja:it~~~gi£•*~m~•*®•~~§~*~~~• 

~~#.~~~m~~•~m~, ~*~§~*~~~m~•*~~~~•m~~ 

l!te~it:fE o 

·~~*~~-~~~~fEI£·*~~~~-~·*·*ffl-~ !iliW ~ 

flAo 
··~~ffi~tf~ffl~-~,M·r&J~~~~A~IW~i&tit,~~:JE-*~~ 

~it-B~m;Jt~fj;~·ti o 

· ~m-Ja:4~~~m*,~~*~1I~m~~w~~~*~:'i:•itm~~~.~ 

•H~~~*,~•'*~,#~~~~m~~~tE*fi~~~-~o ~H~-~ 

*~~~~,*•~~~*•*•~~R~~,~~~-~~. ~~~m~4ffi, 

*#~~~~~~. ~•*~m~~--~-~~~0 

·~§ ~~~~~W.~~•**ffl~~~*~~#~~~~~~o i&t4~# 

~~®T~~,i&t4~~~*~~**A~~~~m~~.-~illi~~-~A:7g·~ 

i&t4*BMm o ~fflA~~~~W,~~-*fflA~*~~#~~~~~~, ~~ 

~~~~~~0 f~L\~U-t*~~~•r~7Hw:Jl, 1?1J~nt-Af~~~~~ o ;~t~~~me~*~

~-~~m§~#~~~mw~,#~~~~MWffi~MWffi~~~--~~~ffi 

~~oo~m~,H~•~m~~mW~llt~~~iliMIMwm~~mo ~~~~~ 

:JE~~-~~~~~:JE,H~~§~#~~~:JE~~4ffi~~~o 

C 8) PF* , 1§!~, ~~~* 

• i&t4~~-~m~~~mm~~-PF*~~~~*o 

• t¥~nt~.&-Ja:4•~~~-Ja:it, tum:, ~S~tY.tmte~f:tt~rm o 
·~~nt~-Ja:4,~m·~~~~&S~t:'i: , J?1J~J?1J~~S~t :'i:, J?1J~J?1J»~S~t:'i: , 

1+1:f:j""-~d5 'JJ .llof=-"E!- 'ia'-§ +frR.ll:-f::Tii>l<h:J-h~b 
ICl'.l ':ll!..lt!i"l:i ~~13..' P'J':.,"',p_x ~.!'j! !:JJ I'!;/ 1 :1J 1'3b o 

• t!P:JJ.H~I£~;j(5fOI£~'-'=f.-~~M'Ii%-~8~~-. ft;Jt~~Pf{:lf:~JUi1~* o 

• i&t4-~mA~~~£~~o ~#~M•*~'*Afit~$m~~~-~wm 

f*j'jl , ~~tltVS'tJi, ~~tf~MI?1J1?, U*{f~P,~~~i!JU ~-Ja:-J.f o 

• i&t4~mAmiWi&tit,~~~~~~~~~~~*Mr&JB~~m~o 

88 



• JtJt:xrt"'!:t;ro~, £~*-:W~ti:E(.*s<:J-J&~, fif~$Jt?t~m-J&it~%~L ~Di:f!. 

~:iL 

• 3:ff1£5la~:fC~~3&~X'I1f'='£S<:JE(.t$Jf)t~!:£~1C~~JJiJ ( BSL) :ff~:>JtB;J, 'FffiJE:)t 

~ mxr A .55.~!"' J1 S<:J1C~i&it o 
c 9) xr0ffliif.¥s<:J~:>Jt 

• :7'1-J&~m:f~s<:JZSJJ.:iJ§~~ c ;J<, It!., E(.~ ), ~J.K~E(.fll't!ollltEf[l:;WC, 3t~-J&~ 

~Bti&it, ~B;JJ]ffi:I, ~Bt~t& o 

•!i:f='-J&~~rm-J&~,ZSJJ.1J~-J&~~~~m~~~~•:ff1:E~ffi~~~m~S<:J 

~~.~:>Jti&~~D~I£~~i&~~5~~.1£Ifii&it~~~~~D** o 

•0fflifi~~-i&it•~~mi&~S<:J·~~B#S<:J$:>lt o 

ifiiJP.j-J&~i&it:i2'i;~~*:im#tla:i£1:E URS ~, $~~m~r~~o 

( 1) f='Jb~~t~·ii, 1-t~t~·ii ~llf='Jb}flj~, ~~%,R--.J, .Wit, ~~It, M;,~, 

~tt~,~~mltS<:J••fiJJt,~~S<:J•:ff~#,~,•~&~,$tt,M~tt, 

~J£·11, Jt:1iM~~*·I1mt o 
C2)!i:f='~•~* *•m~~~,!£f'='~#,A..1J~~fflN. ~Hi&*~~ 

!"' J1 13<:1 !if!"'. , 4iJ B 3j)I {X o 

( 3) !i:f='I£~:>jt 

•*•m~~~~!i:f='~#m:ili~.1J$:>Jt,~~=!i:f='m•.~••~B•.• 

ft$~B.,!:£j'='-J&~S<:J$~f'='ili.,m:*-J&~S<:J·*m:*••~~lJt~ o 

•*m!i:f='I£~fim:ili-J&~I~~fi$:>lt o 

•*m!i:f='I£m:~~i&~~~$:>lt, ~~:~ltMOO~~lt$:>Jt,~ltffiOO~ 

~lt$:>Jt,m~~~lt$:>Jt,~~~•$*,~•~•$*,~~~•$*,~~ 

$:>lt.~W$:>1t, •• ~lt,.~%~$:>Jt,5~~~$:>lt,.*%~$:>Jt, ~~ 
%~$:>lt, -~§i%~$:>lt, MftmltL%~$:>lt, ;ff;llmJ1~%~$:>lt~ o 

(4)*·M~~:>Jt *m~M~~~tt,fif~~tt,Mm~tt,*~~~pj£ 

~!i:~~~~~~mpj£, mm:ili*mM~Mmt~:>lto 

c s) m~a 1 ~~•~.xm~* -wu~u = ~~-t~~!ll~X~f§, *r~iHilmlt, 8Jt±t!!mm 
M~~JJt,a•w~.m:m~~:>Jt.~A:;tROOX§m~~~m~.:;tRoo~~mmJ.K 

mt•~t~-fl;f§*P.j~~{t~ r*J ifl)}]:t.tffii1ES<:J~:>Jt 0 
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sw~M*~~~~~-~~R••~m~.~&•~~m~m~·~~mtt. 

~~1*-~~~~~~~~~~~~--fto 

~~~~~ffl~~-~-~~M-~~4M~tt~~~~ffl~M~IM$1R 

Mo ~mm~m~.~M~I£•~~~~-~~~m*•o ~~~~•~~*~ 

~~M~ I¥~$ I RSFos"J:J~M i'PJ@, ~0$!.4~ftj:~i)(x;f ~:J~ M:itf1-T~ i9W, ~0 VHP 

Fo8"J$2~::t,&&~i9!U o x>t~xiJ)JMi~ I M$ I RSs"J~~, PJJ)J:@~~ffl~ffl8"J~4 o 

( 6) ~~;E~f!fT~48"J~J:E't'i•* JlJTi5t4~~~Bt~*rJJ1J ~~~48"JPJ;3 

tt .PJ •• tt. ~~~~~~i5t4M~4~~~~-~~~MM~~·~~~~IJ'!. 

~:itffi~~~~~ o m~=•m~~~fi3oo*#~$•.~~~m~:itf~~~-. 

mJ:E~u~~~#~~~r* - ~~-~~~~~0 

( 7) ~41fiffij~* t!HJ§~~I£~*~~~~f!fiifij;E~4~~1K:fll:t , firi , 
~JE::1JA ( jj'{jt~t!:\~41fJII!J )o 

( 8) fF~~ :>R t!Hii5~~I£fo~~t~'l'im:ilix1fF~-* o f§u ~o: fF~2:'4:,~ 

r~i'~~JJIJ~*· fF~r.ffi!.lt 1 if§~r~ltfti'fmoo. 7tcP.~&fti'fmoo. 4m*'-tm1J!z:2: rSJ~ 

*· !IWJ*'-1-~~jj:@:~*o 

C 9) §~M*'-1-~:>R t!H-W~ ~t~'IY£ C ifiJ ~ , ~J:E'I'i~) m:ilix>t§~M*'-1-~*· 

19u~o = PP m*'-1-*a~, i4:f8~, PvDc- i4:f81M-§mrm.llm~. ~~f8- f81srm.llm~. 

PVC ;!&~, BOPP Jmi=j=t§, :XJ(PC;fJHI£r§~ o 

c 10) j~x.m~* 19u ~o = 1ZJID"Y~~e~~* · HU~!ll:JJ., :Jtcm, ~~wu , ~W-ft 

~-1Zoo+oolt,H~lt.1Zoo~~.~wm~~.1Zoo~~~•!ll:JJ..1Zoo~m. 

1Zoo~~~~%8"J BBooilo 
( 11) 1*~~* f§U ~O : u~il$2~1ili, :f*~ilJTI1~i.g.~!ll:J1., &i!;fffiif!., ~ 

I fiL:Wci=*;j%- o 

c 12) fF~ . 1§!~. 1<~~* 1'"4-ff~E*if13 :*:tJLU~4fF~~*u~~m: . ~±-m~fF 

i*~fi~1<~mm.~~'4:,1<~~m . u~+~~~~~. ~mHm~~~m#~ 

:@~~~-m~~~-~~W~o ~~~-~~~·~~Mtt~*cma~&ffi~ 

* ) , ~ ~JJlJ:X;f~ ~ fOAJJ18"Jf*tft o 

( 13) 0-ffli;fj~* ~-f--@-~±1!!.8"Jffl~1<~1ffi1'1=L I£1)'-&!:• * · flj:j]!z:;fffii'i, :S: 

:k~tl~TfO!I'J.f.Bt ~f!fTs"Jtl~;t§ o 

C 14) :Jst;;f:~*'-1-~* jj'ffl'il£&t#&~~-T#li~-f5i-, i*J~~i)(§:J!{EI.~~~~~T 

::1roo:~~~~.:f*~~M.-~~MC§m··~-Mnf~).$2~~M.~II!I 

~.:Jst;;f:l!l~. ~~$#M$.*WH~mM$.4#~M~4#M$,*~#1st 
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*•~.~~~~~~(~~-.~£~~~.-#.ffi.~·~*~~~~.* 

@$#M~~~·*•$#~m•~~~*~.I£~m~m~-~~~ffi*~~ 

~-~.~-~~.~$~~.-~~*•*~hl.~~*~-#M·-~*%~ 
.{Jj-.{lj: )o 

c 1s) ~1H?~if!J~>Jt 19tl:tm: *•~${LJ:M•lk•~, ~:fff!$fLJ:fJ:r£~, ~$ 

{ii~r~Jli_§_::fHif!J~IBJ, i'i~Jl! § i9J~tvi~*~-IOT *~- ~ifftl*m'l~dtJai9J.{Jj-il , 

~ti~iU?Iiff'l~t£ o 

C 16) f5t.~f5t.*~* 19tl:$lo: r»WAf5t.*~:fi~AW:·ti, tv!~ A mOO , tvi~Af5t.*8"17ttl¥ 

$.~-~*~M~·~-~-~**ffl~~~-·~-~~~*~~--~~~ 
*~JL~"@C:ii,~~)E-Ja:.~f'F~gc~g"J$~ 0 

( 17) ~R%~>Jt 19tl:$10 : J]iH3 :itt~ ' ~~I gc~~iftil~~R%~>lt' tv!~~ I BiiUR 

%~)Cflj:~>]t, ±i!fiJ II ~>Jt, f5!H!J~R%~>JHif!Jl£.JJlZB>t iBJ o 
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1l~~* ···························· ··· ································ ············· .. 

1j~fi'~g -------------

*~*~~~~•tt#~M~~,~~m~•~m~~~~~m . M$ . •~ 

~~~~~~·ffl~~~M,~®·M~#~*M~ (~-~~~~ ) %M~#~ 

~if'§3CP'J ~0 

@~-~~~~-mm~-~~mfi~~•tt*•M~~-~,~~~•~M 

~-~-•u-~~-~a~~~I~~~-ma.~~, m~~-~~~~~~ 

m~•m%•~•M,~~~-••m~m~~#*fio 

~•tt#•t-t-~~m = 

• N•~§#~Cmfitt%fi).~•$~*m* , m~~*-~~~~-tt# 

~>R; 

• N*~ffliR.~~- ~·~1H?~~-¥M, *11f-¥M C Mltl ), 5t~~11ftt#.t-t, 

~·if'§3Cit1J:;fJL1t~~~3(~1lf~; 

• ¥U :W~i6a§iltl, M~iiE~, ~~i!fmiiE~ c ~~;fp~• ), 1Sl*;&<1£iiE~; 

• N#. ~~ - ~-~~~I~~-Ir~~~~~#-~:W~~~~-~~~ 

451:ifiW ~~ 11f, i!~iitfiHijijiA~ 11f; 

• ~IIf!~l£; 
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~Mtit~~ 

( 1 ) !8f!f:-ti¥Jt~4.1l 

• r_m § ~I!8f*!-x11, m 83 ~*Aff1 *~, 1'1=i:ti9:it~*;f!J:r.m:%~~7F:7JPJ~4.1l; 
• f£t\1U£g, 1~iJP,~G:W~~J!(!8f!f:-t;f!JOO~!£Bt, 9ti5l.&t-t\1U-%~:f1., m'El:~.JE3if§, ·~ 

~i¥J~~-~~m•,*EI3ffi*Aff1*0'ifi~; 

·~rl~!8f;f41¥J~~~~~**ffi,~~~~~~~j]~-~~~~o 

( 2) !8f!f:-ti¥Jf¥:f~' ?ttst--'=1451:@1 

•1itffl~J!(!8f!f:-t C :tzoi9:.~JtliJ2.;'j45, i9:1~H1t1~:=f-HJL *14:=f-M, ~IOO~!£~ ), 
mn-•~~~~~,-~x!8f*!-~r¥~,~-~~m~~~,••m~~¥Jmoo; 

•1itffl~JI(!8f*!-m#~ffl~~~~*!8f*~-,~~mF~#,*~*ffi,~~ 

1~?_51:; 

•i9:•mm*~~,m~~!8f*!-~:f1.171,MmooA4.1l@J~~i¥1~*!8f~;f!J~~ 

#,m:f1.Mi9:*i¥11¥~~~,~~0~~#~f¥1¥J~:>J(,~~~~~~;f!Jm~ o 

( 3 ) ~J!(!8f!f:-t8~~~;f!J1tlfi5?J 

•m#i9:*~*!8f*~-m~~ffli¥1!8f*!-~~~,!8f*~-~m~•~~,~!8f~mP,~GW 

-~,i9:.~ffl!8f*l-~f¥t£~-~*~~Ti¥J~~~:f1.~; 

• f¥:f~!8f!f:-tJ:!ll:baifli*--'=JPI 1ti!IJ?J!8f!f:-t7Bf~~; 
• ~f¥1¥J!8f!f:-t~aic:3R~W~ffii¥JE1 JJHf, li:M~P3A i9:*it~m ~:f1.*&E; 

• if§*Aff1f£1ti! IJ?J~J!(!8f!f:-t1W, &'~ffi:l:J!.EJ!8f!f:-t1ti! IJ?J~i2*; 

·~!8f*!-moo~~~!8f*l-i¥1~~,!8f*!-~:f1.~m~~t£moo~~*~ttm,*~ 

£gV3~B:It§; 

• ~J!(!8f!f:-t~:EJ[~'flt!if:*1~-?J\.jHtlf!8f!f:-t8~11t~I fF, -3f-Bt~!E:It§:J:-tl!.'tlf1JE1ti! IJ?J~ 

~M~~~m!8f*!-, ~~~!8f•~*i¥1§1¥l; 

•*&t~#~x~#§l¥l~r¥~~m~*~:f1.,t£m~~r¥M~~~$~tst~m 

~i¥J~~,t£1f~~M~,~:f1.ff1·~~*0-~~~*~~~**ffi; 

• ~~!8f!f:-t1ti!IJ?JAff1 t~mF:f~:il~~Wt:JJiSl., J!1~~W 5!..-%-; 

• ~J!(!8f!f:-tJ:!ll~f¥~i9:*1~~mr~~~8~Ji:~-:J=tt~J'bi¥J~~:tW1~~~-!if: C :Pi§ 

~~#·~~~·~:f1.~*~#~:f1.~**M~r¥~i9:**~~,~~~~ff1m~ 

~~*0Mf¥~:f1.,~~1¥M~m•o 
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C4) ~~--tsM~JE 

• ~*:l!1-T£fJT?Jlm~it~m1-t*~7t~J§)j)Zl)tBtY3t~£?JlJ§-8-9~~--t. :r~JE¥UJffi: 

ji;f:~~-f*; 

• *~ JE~~--t-M-El.:JS~ *c!.lm~7t~~~--+, ~o&m:JJ~, nm:r~~--t5fnic3lk , 1.JJiJ-\ 

5f!J-~~#,]!~J§-i¥JOO~,JT~*~~#i¥J8~~#-@.~ o 
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j~~~):Jt ······························································· ............ ··. 

~-s = + J 1.. * ~ Jr 1~d3 1ii@ Jt ~ ~ :ItHf en 1ii@ ~EX; .W: iiE .I.1t , J2,Z iiE ;tJ 

**•~en*•~•~~~~*~~~o-~EX;.W:~en~m~~~s~~ 

:i± }X\. ~if 1i!O!HJ@ Jt o 

~-s=+n* ~Jtenr$,~~,~~~~-W:«~S~~:i±-~, 

s~*m~:i±.W:~en~~.I.~,•~~~~~.w:~~*B~~,•~~~ 

.w: ' :#-1% # # ~ En .w: iiE "*- it 0 

•-s~+* s~~~-~~.w:~en~#~~~, :#-~~~#~~ 
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ftrrri, SME i.f'if!Mill~~~Jglf!~JXL~frJm:i::t~.iElffL;fi~~g~, Jf-?;k:):Eg~~JXI,~ft 

-~Jg~~~g~99, M~Jm:i:tia:it ( CAs/CDEs) f1l ( W(;) :i1;fi~11J!J *~fijlf . ~;!It 

-Er ~·It&T, SME i-f 'iff AlT.! ~~~fi:~JgJ!~~ijjlJ~~%m~, 19iJ~O, ~o*JXL~ft~~, ill 
I8J 

':§'f:J~lll4WtJt1tl!..®:!EI, ~:EJt1$;:Ljs:~Jm:i1B~~~Jft:Ljs: . SME ~ ~9!i;t.g~JXI,~ftt€lti%~* 
~; ~i!#'lttiiT, if1tfffi~:tfli'i%m~3'll[Afftg~ 

~~~-~~~~~-~I!::iifi~1E~. ~~.~*I!:~fi·~~. ~~ 

$~$~! ]!#fi*~~~W1ti o J!:JJOOmitJ][:ii12~fifffnHlc o 

• ~~;J;!C(£~~1£~m£~ SME :X;J"I!:;~fi I *~~~~o 1£1£)(~gJj[~~~ 

fit~~~~~B;j", SME ~m~~Yf1U~~11Jtl1tJJffi:B¥U1il:3fit(r.VtJ't§~q-)- a 

• *~~~~i'¥1tiMI'SJ1£)(~i~3t ( CAsiCDEs) ~ ( ~) :iifi~11ltl.~];;~*~ 

w:>lt8<J-$:5t, m§:JE:(:f URS r*J o tt*~~~~W1ti%~m, m~#Jf URS U§:]EJ!® 

~11ltl1tJJffi: o ~O*ftffl~~J3~jl$f'Fjg~JJI! C&Q ~{-1-:iifi~IA, JJ~~ CDEs .Rw~:fJO 

¥U~~J3~1l$9=J, Uiifijf**Hlt-~J.IJE?t~i~tl~~~~. rm~w~~#,JT URS a 

•tt*~~~WfflAA~~#~:ctfi~~~~~w~§:JE1:f~Q#Mm:OOI*J, ~ 

~U~:bo¥U~N~~~Il$9=J a 
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• * ~JXl~.Fzi-¥1iiPI ~ :ft tllt~Nit:JcffltJI§- 5flli~Mff!Nit3Hil z fltr :itt:f-T , #PI~ tiHM$ 

~mJI§-~~ o ~~~*m~~~:itt*~·•PI~:ft~~~INitOO~~-~~:Jcmt 

*~)Xl~.Fzi-¥1ii 0 :13: ®OO~I£~~JMiHt~T*t:!~HZ;J~8"Jpq~' §:J%:lili:ctNit'ifitfo: I Nit1ifti 
~~~:ittfi~ffM~~o ~~. *~JXl~i-f~PI~:ft~mm~~1ifti~~m~ o 

• *~JXl~.Fzi-¥1ii!Ex T *mJXl~.Fztlltt£, ~P , :fttfo:~JXl~.Fz:j£11Jtl m~s~~:ct!JFli.iE# 

*•1E~~JI§-~mt£ o tEIJFL~1Gmtzfl!J,~-~~~-~~~JXl~W~ o 

• M~~*~,:ftNit:ct~~~PI~~*~*~JXl~i-f~~~~~. ~~:13:~PI 

~:lili:ctNit~:ctfi:j£~ffMBm~~JXl~ o *W*JXl~:j£~~:lili:ct*~Nit*~~ 

s"J; 1)(_ 1)(_ f~rif~:j£11JU*Bi:~~~~JE*s"J o 

• xt ~ 15F r-t~fij ~ 8"1 JXl ~.Fz £ iJUJU 8"1 * ~ , * ~JXl~.Fzi-¥1ii PI~ :ft * ~:i:~!f Nit'ifi tfo: 
zfltrffM~~~fi.~PI~~mm~m~~~~-~~fi!JFL~~ffl o Nit1ifti~~PI 

~1ifti~*~JXl~.Fz:j£11Jtl~~JE* 0 

11: ftc~ o[Q) * ~ ~ $ Z9J Jil91 IT :tm 00 2- s Yfif; o 

URS 
19J:::I:~;;R t3{JfJ:J ~iJi,J!jjlj ( CQAS/CPPs) 

..(j,. 
~iU1c:51~ 

1I:m~ u[li]~:Jll:~~1it§;:~ lll~ 

..(j,. 
~UJ'tJXI.~W1iS 

~n* URS 5ld!ll'i!i~Jlllfi!1Jilii:, !J!Ij ~]Jj -U=t1JIJ CQAS 89JX~i!Uil ;fllk:J'!ii!IIJ!:__..(~ij!{j£}Xl[l~ , 
?/.tFo {~iT URS !;J-§1\!i ~JlllflliJilii: 

D 
1.9:-J.t'ifii~ I i.9:i.Hh.A. ( DRIDQ ) 

DR f!ifliA.i51:i.t~i-~8{J~_§_~'f-n~UIJ~Jjt~~__EI_~89 :ll'HEji;;,m-fli(:tt-3& 
DQ ~1!: CDEs #-1iflliA.:JYiftiJ :Jll:~i51:it~Jlll 

u 
M!ii I ltitl@ 

Jilii:I191:i:~1i: 

u 
if.Ji.it 

FAT , SAT ~ ( :t(Y,t;f-n~1Tfiffli:A. ) 

u 
tii1=ll i'i ( lill!i..A. ) ((._fi'iTili~tUQ ~i.iE 

W~JE i.9:i.t:!:l!l, f!ifliA.:JYffiiJ ITIIJ*E. t£:i::lJi!tf:f:i39iWtliJ:\ 
..(j,. 

~l&~Q :fNht&~ 
tltfllDl"~1'T *-~ 
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• tLH~rJn §~JI\;f~, Bti'SJ~~3i~·11:, ::(:Ejefi'U~~JXL~~iSJL1tiJ§", PJ~~~m{tttt1iBF\fb I 

I!: :i:H~ !lX:-* ~ ~ iR o :tm*:i3: ® 15ft:1JD 1¥1 ~ iJU~~ n[O]-* ~JXL ~~ , $~~1!f ~]~jjlff-* ~ JXL 

~~iSJL1ti 0 

•-*~JXL~W~~~~~~~~i¥J~M$.;1:E£~~-*~tt~ffi~i¥J~~~. 

m~W~JXL~~-~#*~~~~®~~~0 -*~JXl~W~~PJ~ffl~-*~M::fr~ 

~s"J~~~t~ o 

·~~-*~i¥JffM~~.~s~-*~JXL~W~fi~~~~~~~ttw~-$% 

:i~H-Ti.\f $ o :tm * mW 1¥1 ~~51 A -WI jp s"J JXL ~~ !JX:~ n[O] :EJI\ ;ff 1¥1 JXL ~~ ~ f#tl , Ji!U $~ $ 1!f ;fo 

~wff-*~W1ti;J'O;f§~s"J ~So 

:z!s:;J\15m{Jt!J;l.1'J;J'Oi2~-J&tit$1%< (DR) ;fO-J&tit:PJHiA ( DQ) i3"JJ!i5(.t~~, 5.1iHJ!Ji&t 

it$•1¥Jm~tt.~~-~~~i¥JttWM~::fr~-*~!lX:~~*-*~i¥Ji&tit~M~ o 

i&tit$·~*-I&tit~~Mi¥Jr~~~s~-*~JXl~W~M~~~i¥J~~m-ffi 

-•o~*tJ;t.fim~.i&tit$•PJ~•~•m~i¥Ji&titffi~~~-*·i&tit~iA~ 

m~1i~~o[Oj*~o 

-I&tit:PJHiA -EL*ilf~ lllJ::S:$ ntttr-ti¥1 JE:rt~1t, t:J.~l.K-J&tit~ s"J~i;t7rlii;fo;t§~ 

~~i&tit~¥xt~~I!:~~~~~EJ::S:~·11:1¥JPJ~rffiA'Ii o 

-J&tit$-tt~~it:PfHiA*~~1!i1!lti¥J$1YJ, {§.~a.9nts"J~1!:J: o Jtl=j:J-JR:it:PfHiA1roum~ 

~~:1rlii~~tfi&tit~¥, H~;f§~EJ::I:ffiH1~~tttfiA o ~~·-~mJii~. 

:li~ 1¥1-i&tit$-tttliE~i&tit:PfHiA ¥JlET~ 1¥1 ~tf$tu A o 

A. i~itjt~ 

• i&titttT~PJ %~JL~~~. ~~*~itPJ~11l11G*1~iUJE%3f£, JXL~i1~iUiR 

3JU%il-~. rJn§ Oo~5<.) 14-frJJ!~%-§t~ o i&titttT~S"J~~~M: 

o ;fgt2-J&tit (CD); 

o ~:Pt!Ji&tit ( BD ) ; 

o #~-J&tit ( DD )o 

i&t*i¥1-I&titim'ffl"~)JDJ!tlET~. CD/BD -fr*~- o 
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• 1~tt~il~3tfll~1iiliNit~Jr~1Ex Trffi § 8'-JI fFri11Il o 
~-~Nit~~.~~W~-~~s~~~~~o ~W~~®·ft~~~~* 

§~,~§~*fll~-~~~~~ o ~§~~ffi*~~~~~~~~;~~~~§ 

mA¥0~1iiliNit~~ o 

~~~Nit~~-~£~~-~IfFmOO o ~~Nit~ffiTB~~£~Nit~ 

flf; t;~i$~1!!Nit~~1iili, i~Jj)-~~£JJlf!:I~f4 o 

· ~Nit~fi~.-~~~~M~Ifi~WmM*~~ffi*~Wfll~ffl~~

ft o ~itW~~~~ffi~Wifi~~fll~*-~gfll&A~*W~~~M~*· ~ 

~-iE~m*•m~~~~~mMfLo ~~~fi~.~ffl~M~~ffl~a~~®~~ 

:11!1-T~;f~f.t~W, ~ ~£M±-t!!~~ ~ 008"Ji9:itW~fONit1iJHA.I fF o 
• ~rf4~;filJXl~ft~N-H-W~~~o 

~~~fi~~-~~w~c~m~*~fifll*•*~~~m~#)~c&QMOO 

z&r 8"J-rffi£~~~, ~~~~ o~Nit8"J--'fL:J!:JHJr~ o Nit~Jr~*~lXl~ftW1ti:J]i11t~ffl 

*~~fiJXl~W~fll~~~fi~W*W~~fi~~~~-~~~*~Nito ~®W 

1ti~f4~fO~-=f)Xl~ft8"J C&Q ~1!8"J~_§_~ffl37t o 

Nit~~~-~~W~~-~~ft~fi. ~~fi*~~NitH£ffi*. o *~ 

~~W~~WW~~~*~M~~-ili~Nit~~ffi~NitW~~MII!~ o 

• NitW~8"J § 8'-J 
~~~*~~-~~~mAA~.~mM,Nit,NitH£fll~~~m~£mfi 

Tit~fll*~~W~ o NitW~*W~~fll~*W~~~M~~*.£m~B*• 

l±l&,~~4 ~mn-m: o 

~itW~~**~Nit8"J~A*·fll~~*·~iiD o 
~itW~~e~~*~fF~ffM~HGrr~~~. ~~~MW~~Nit~~ 

{ijj( i)~ 0 

• r_m §~~fll~A$!'l8"JJW~ 
~-~Nit~;flf~, E8f;fffl3!'lW~ffi!Rxt*~8"JNitm1-TW~. 1ifH'f*f'Jbflli 

£~fi~%ffl~~*.GWfll~m~*o f;fffl3!'lW~ff!IR~~ffiA~ffi*f'Jbflli 

£~4~B~--~~~mJJlf!:,~JJlf!:~~~W~~B~~. ~-f*~W~~Nit~ 

~-)E URS, ~;})1:~1-T*~~~~~f'{Jt~f'&b o 

1Ht~o~*~fqzNifW~at, f;fffl3 !'l W~ffl !Rff~~ffimJ:Affl3!'lfl:;~. ~1ifti'f* 
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-~M~~-~*o ~ey~~ti~~N#·~~~~~m~~~o 

• N#~~~~J¥ 
rrNH~~z~.m~N#x#%~~~~ill~.-~~oo~~~~~o ~nN 

#~~~-i$%, r_m§~W5ft:IN1tfD.~A~~1f.f*i!~8~~5j~~1Jo o rrN#~~ 

MIBJ, ~Ii$fl, ~'Si$fl5ft:l~tz:i$fl~~~~~fD.~1if@'f*J!-~~~~1-t;7&~5j o 
~§ill~m*•~~~~,*~~m~~~NH~~~~B~~~~~~m~ 

*rr~JtJEI~#:!W Oor_m §~1-T#xti, C&Q #xti) ~, .#1~¥U:fttl1E o 

Nit~~I~~}f;J-\:~X1~m:il1Jlfi ICH Q9 ~-m~i~W~JffiJJlU, F!P5jJXl~7.K¥

~Mmo N#~~X#ey~*ffl~§~~~*~~~~]f;Jt,Mf~N*m~~~ 

~, N#~~i2*$£1Jo-=!(8:5fDW~fB o 
Mf~~N§.N#~~m~~~~~N~-~~~~tt,m~~~~-0~ 

m]i}fxt~Ji1itfflfm1-T~®~~. ~o~&,~. 1;!tm]i}ftit# 1-t;7&PJ~EjN#~~o N 
#~~11t~m;5~ti:E8N§:J£1!Jtl~*mr~~~5ft:ltz:£M$8~*m~oo I *mNH!N~ 

( CAs/CDEs) L o 

• Nit~f~IPJat*B:Nit~EI~I~Nit5fo~I~OO 
N#~~~I~N#~OO~-~~~~tit#~OO. §~~~~~~~PJ-~tt, 

PJ•~tt5ft:l~~tt o ~B-=!(*,~~M~~5ft:lffM~~~~~*~~$!Nrr~;~ 

Ii$flPJ~~~~~~~®-mftit#~OO~~~.@~Ii$fl~~Ej~m~N# 

·~~tJ7~ o 

N#~~~~-~OO·~~~~tz:£~I~~~tt~~5ft:l~~N#~*-~OO/ 

*mNit!N~ ( CAs/CDEs ), §;fi'f,~~iiEN#M~~J\',!N*~14~'1i o 5lli?,7,~~~~-$ 

n~~·n·~~Ej~®~~ . .#~*~®~~o 
•Nit~~~* 

N#~~~§ill~m~~~~~~. ~~*~%~N#~~~~ . .#~~ffM 
Fo~8~5f:£o i*~itm1if@~Nit~=t~~~JtJ·!i, .#1if@~Nitt1~J:Y!W1 § B~ o 

Nit~~ill~fD.~IoJ~~fzi11?J251f1iiJ~o[Q)Nit~IPJ& o 

t/ilJE i!i!:it'ijl f%< 
~il-K 

~ilnX;i!i!:it'ijlff<;Hil C ~~~.ffl 1iftiJE'ijlf%<89 
~, SME, Ifli1#ijl , J9l::!iffflfl) 1!1~fllillJ\'-
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• i&tit:Uffli-A8"J § 8'-J 

i&tit.i-Affi·~~#~~~~~~~~~~-~~m~i&tit~~MM•*·~ 

§~~•1-Ai&tit~~u~~~ili~~•m~•*·•i-Ai&tit~~~•~*~~~m 

JXl~~if1iiM i'BJiJtJJ!J 8'-Jt='£ ~-5fiJ,f-1!f~~JXl~~, 1iffliA*Jlm:~ ®~*fOJXl~~~11l~M-

8"J.=*W1:fiif I .=*Wi9:it~~ ( CAsiCDEs )o 

• i&ti-l-1iffli-A8"J:$ttk:~1tt: 
o :Jttf'1H"J URS; 

o :&11~~-* c mr § Z911t~m ); 
o 1:£~mJXL~~i-¥1ii~, /fPI~~8"JJXl~~B~iJtJJ!J; 

o iGJJX:i&titf¥~, :#-1iffli-AfJT:1f.n[Pj CAsiCDEs, CPPs fO CQAs 8'-Ji&titi'PJ~~~B 

~:* I~, Jt-§15-{E!Hti&tif~ o 

~§~~m~•§M:1f7tt~c~#~BieJJX:.Jt-1:£i&tH•iA*~~$•~~#~ 

1!f o i&ti-l-1iffliA)j)z~:J:If:~JE8"JBt i'eJ:xt MitV LHJ!f--l-:i111-T1JJzti¥~ o 
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• i&tit:Uffli-A:ct;J¥ 

wH•iA~t¥~5f!Jm~•~~mwH~~#~:ct1¥. ~-1-A~T~~= 

o ~ m URS ~ 8'-J M:1f ~li:flHO t=' J'b ~ >R B ~r'tl\ i&ti-1- ; 

o ~m URS 8"J~·f01**~~>RB ~pgAi&tit; 

o xt.=*W1:fiif I .=*Wi&tit~~ ( CAsiCDEs) 8"Ji&tH1:f1*8"J1I:filJ£?Jl~~B~:i111-T 

T~~8"JI¥~; 

o l¥:1ti&ti-l-1¥~~t~. 1iffli-AlW:.fflHl ~~§15-1:£i&t-i-l-l¥~~. :tmr.W§-i-!-1W~M 

J£5(8'-J, Jt-J;;i&ti-1-f!{;Jt~~ 8'-J!ftuA; 

o 1A1-Ti&ti-l-1iffli-A8"J1:f1*Jj)z1:£i-l-:l<;~J~f~: ~JE:Y. o Xf-=f;J\~r_w §, PI~~4i1:£5GJJX:M 

:1fi&tH~-~~Bi&tit.i-Ao :xt-T~ I*~~§ .PI~i&tH~%7;;~~~~ 

~:91~~, 1:£4i~i&ti-l-iGJJX:B~·tM-Ti&tit:UifliA; 

o 11l~J£1A1-Ti&ti-l-1iffliA8"JitxU , ~1100 I:J.bUttllY!rtfi o ~ ®f~L@, PI ffl-T~1!1~ ~$.lL~ 

m~~nx:~m~~i'~; 

o PI:iJl~JHiEII$PI ffl-Tic*.=*W1:fiiffO.=*Wi&ti-l-~~ ( CAsiCDEs ), ~&:*WI 

Z::#iM£8'-JPI RLHffd~l:o CAsiCDEs ~:00Z4)l:;f~lli:l1 PI~ ic*tEPI :1Jl?'533~11$~ o 

• -~ i&ti-1-1iffliA11i -1§-

J.ili:§j%{§./f~~-Tl)JT~~: 



o ffffl~~~~~·~~~~~~~~~-; 

o iJUJiJJtJr~mu s~4lt-t-.'km~~~•, iJUJiJM1£s~:ctif£tJcil!; 

o ~:ct*~~m~~~~~4lt-t-.'km~oo~ffM~*-*m~~~-~-~C~ 

4)1J~f'i ); 

o _:km~~~-~~~~~~~~~~£~I~~*a 

~~~~%~~.£~--~~~~m~.~~~~~~r~M§~.~~I 

if£, ~~~J.W::J:=tfj)fl~jttf'i o 

2.4.4 ~£1iJI 

~iiE CAs/CDEs 'fil 
ll!ili: I 7*J<Jll.~)j( 

x14i'iJi!§.~Jlttto 
~!&~3)( 

tttfl£i&titliffliA 
,\';Hi!f:tiHr 

~~~1±~•~~m~•-t-~~~M~-~ffi~~£~~~il'£o ~~~oo~. 

~~£r.JW:tt~~~~~~£~~~~~ Q~~~~~~~~~~•*m~~ 

- a *;J\"'P~JtlT ICH Q9 B~Jffi JJliJ , 11'- mim~~]l!~~~l:r.\: ~~i!: I~~£~~ 

( ECM ) ~J.W::I:~£~1fflj ( QCC )a 
~~~~illfi•~,£~,-~,~~~~ill~.~~n,~~~n~ttn~ 

£~~~~.~•m~~£;JtJ~~~w#•~~m~~~W#C~~)mn~• 

fJR.~~£, {_§_~~E\I}E)(:j:f::il1}[f~#~iSf{iJ~il'£, ~J:JI!Jt;fft "~{~" ~]J![:Jl:i:iil'£ o 

~£~~m~~~~oo~~~. ~~~mm~~r = 

• Ji:5(m£?Jc~~~; 
• ~JE~£xt~£ ~~o!PJ~~~; 
• Ji:5( {PJB>JE\IW7 .&J.W::I:$1'1 8~~*¥; 
• -~Jai9J, ·~~1ttf'i~£¥Ai:*¥; 
• -~if{iJ~]I!~o(P] ~¥Atl¥ a 
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~~~~~~~~~~~M~~~fi.~~M~~ft~-.~~~~~*.~ 

M~-~~~~*~~~~~H~m~*fi~~~.*mm~~~**~~m~• 

m£~0 ~*.~~~~¥~~*~~~~~~7-~~~~~§~~~~.*~ 

~:fd!ffl ~ 1.{'}¥0 tt#~~s~f@t.tk:~~, *illiiR.~ ~_§_ 1i{'}-BUf=fifO:f,f~?3z:* o 

~~.~~~~~~~~~£~-~-*~~~~~~-~0*~*~~-~ 

*~M~~B~~~~~fi. ~M¥~~-~~~~&*o 

1!12- 8 .{ftT C&Q r.Yf §~1-T~*.mlM~s~~~~:t.I~J=IHlUf, *i3ti!JJT ECM 

:to QCC Wfff!~~~~;f!trt:G i'BJB~~~J~F o 

iffitrA 

' ' ' 

~>.K 
i)I.FJ)j ;j'Q 

i9:it 
ilitit$'~ I 

~~;fU lifHJ.- ~t&%il :0!<:1f 
ili1-T%il:f'f~ 

ilititliffli.A- a itt 

~~-----------------------~_-£_~_~~-· ------------~~ 
' ' ' 
' 

x1 1lJTIFoE!<J~1.tit!:1-T 
!llt:ffi:~ n(r;J W1il 

C&Q (fiffli.A-) 
7'C}l.X; 

~ 2- 3 ECM ~0 QCC Zf8JB~~~ 

I~:'.:lt£~3'11!. ( ECM) J.9hi::':lt£~l!itl ( QCC) 

• Ei3Il!Jl~~!Hf1Hl~3'11!. • Ei319J:iiii!HiE ( AQ ) ~3'11!. 
• ~>Jt)(<j- CA/CDE fll CPP :itt1'Ti3~]!~'fifi~ Ei319J: • ~ >R£i!Jn'±J8 ~~W rnmJ:iiifll n J:V!JIG:ttut 

:1: 1!!1ir~ m£i!!t:tttrt · 'fifi~Wmfll~~:':lt£xt~m~M'•~*~~ 
• #rntEIJ.!Ii:s~9=';h£~fll~mM:tr~m1'Ttff-lt J~u~ 

• 1:E-~~%il 7l.P:1.:rzJWf:trJI § WJ 18J~m • l!V!ilriA iiE'fifi~ rn mJ::i!::g·lll'l:ttti't . kf]?(:'.:lt£15. 
• mPJ~~1:EJI5~:ti!rWJWJ~3'll!.x1·~~*~:!Jlii, ~ll. iiE)C{l:j= 

#~~=~£~C rn~m~~wm~~fll~ · ~ffl~C&Q19J:ii1J!~-~fll~1'TJI5 kf]?(Jl5~ 
~) El~:±:i!rWJWJ~3'lf!.WJj'B]J.!Ii:ffl~Ji:~;.':i}JH] Ij :±:i!rWJWJ~3'li!.WJ~~~§. -~~~rl~m~~ 

ilJL{tijg~ ~JC~:!Jjij' ~ll. {l:j=~J:j]~~~~~)( 
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•~fi~~~~~~m~.~~~~~•~••tt~~~m~~-~~~~~~0 ~ 

@~~c *~Yr:ff~fu~A'l!l3i'l C :tm~ CAs/CDEs ~iU~o[PJ) !.llZ~--'=ii-¥1ti, W11t5¥Uttt 
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ECM 89 ~~ i.llZJiHV!:Il!~;ff.:::: -t-: 
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o {£~§~m•m~~52£~:fll!m~,~g~{£~~C&Q~Ift:(~~,{£ 

DR/DQ , iff~m FAT/SAT 5fQ C&Q IJFliJEMi'BJ ); 

o ~J.IfUic:BHiJH.\~*~~i=:~@:/Jlii8<Jtt#J!f!Jl o 

OCM*~~W~fUm~:/J~i.llZ~W~~:ff~fU~~~52J!~:fli!,~~A:ff~W 

8<]~$·11' ~~!.l)z: 

o r§!§ ~m.&.t§~~~~o!PJ; 

o ~~m,-~;fU*~~iPJWJM~~~ o 

12£8<Jxt~~J:JU!.llZ--'=i12£if§~8"JJXL~]L~:JPJif§x;J!.llZ, !.llZJE:x: 

o faJat{ilJf-t!!PJ~tE~JHJ~pg!.l)zffl ECM; 

o QA ~:fli!~~A52J!~iff~ ( QCC) 3f~~{£r§! § ~iPJWJM~~ffl8<J"'P,~ o 

• ECM ~mii!fUJIJYrff 

~ ~f-4$: 5fU JxUl]L ~ :/J~ , 1£ fk _If!. IJFL !& 5fU J]Jz 1-T ~ ~ L flr /G JJS 29J QA ~ :fll! B"J QCC o 

M~~~N*#, R:ff1£*~IJFzt&fUa~Cffl~~~Pcyi£!JFI~~ffl~-~ffl* 

8<Jiff~m) LE, ~ffl CAICDE ~*~£f!Jl::ti.llZ~:i:1: QA ~:f_l~ QCCo 

1£*~~1-T~fl~, ECM PJJ;.JJJ*~!.l)zffl~*~~~F~@:/Jlii o IZSJ .!lt , !.l)zi-f1tix;J* 
~8<J4ij:?J\.J!f!Jl, ~ i-f1ti CAs/CDEs fik~~J!?)l~o!PJ o 

• ECM 8<J~ffl 

*2~•m7:~G~12£~~•m.#~ili7•~~12£~:fll!m~ o ~*~•1± 

•M, 52£~:fl!!miff~~~~ii.llZffli.llZ~~~il~~fiff o 

!1!-&iJl.~ 
t9:frl.llJ::il:$f1 1WJ.llJ:::i:$f1 J.llJ:::i:~';jjlj 

~~89ECM 1ttfl89 ECM 5!:£ 

if,ff*m:~xtl'J\\fr*m:89f~"&~~P(<ij~~ GMP ?HJ\\ v 
umgc~, vr-~~) 

:(±;!"!/:tiP~ Wl89 fffiiJ M" ~£1&11 ~ M' GMP mt;w 
89*m:, ffi.Jt;2js:;l1t:;f-EI,15 CA/CDE ( ~P/f~1iti~ v 
PloJ*m:) 
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£~-m:w 
N~J.ll:t:S:$1'l 'ii5'J.ll:t:S:$1'l J.ll:t:i!: ~jjj~ 
~-'=j~ ECM tltfl~ECM ~£ 

C&Q Mi'BJ/F~U[tij CA/CDE ~A~i&:fl.Fif£89£Qll v 
C&Q Wli'BJf~i!1E-x~u[ti] CAlCES ~A~~Hi.Fi'f£89 v £1:!1 

~l.ll:t•$n~~m*~ffW~ffl.~M~~*~ v £1:!1 

m~;fr!J111-T§~ CA/CDE ~*~ v 
m~;fr!J]}{1-T§~ CA/CDE (if~*~), ~J.ll:t· v 

'l~fHltlti'f£~*~· ?'~E~1: 8912£ 

~Q5f!:Jili:i:iJXL~~,¥1tiJE :w -ft-JJ![:tf:i'4if ~ ±it!.l.ll:t::i:$ n 
~*~ff:;fQ1ttrf£, !J! 1J ifm~;fr!J1!z1-Ts9ift4t *~~~F--* v 
lJt1JWE~1:~1t 

~.i: ~:1] Jf£-i" ~1.i¥t*- a'J QCC ~ ECM .ZfaJ a'J 1R fJ1] ~H·: QCC ~-t.Jf£-i" ~{ifffl;\:,¥1:.*- ?lt!!...; 

~:1f!f£i~1.i~*-a'JEM~~~~-~~~ff.Z~~~*-~*~~.Z~, Jf£i~n~*-EM • 
.f!£.a'J J!...?t o 

:tE*JT *~ffl-=f]i}J~!blt llili*f*f'FZ.fil' tE C&Q !bltJN § !±.i!JJWJAA 1*1' !:jNit!blt~~~ 

~~~*.ffi~-=f~£~•~m~m~~~ o ~~.:tE~*~~z.-ru-.m~~fi~ 

3:jt~·$fl Ei~tttli, {E!.~, t£$:~~*~£~IZ':;¥,1E~£Ji:I.P ~>JtV.J.& fF]'] BtttliEI~ 

*~~~iSJZ1tEI~-$7t, uJH5EfntttliEI~~~~N1!JU ~~Bi", :fft£1ft£~~ 0 ~·$fl 

mtE~ilEift!UiAZ.filtttli~ 5j CAs/CDEs /f§*Ei~Nit!bltJ:V!AA~~~!blt~t&t~liEI~1ffPJ~t:!J( 

( -§1%E13Nit~?Jl~IKZ9JEI~1ffPJ#JfB~ CAs/CDEs )o ~Ttl: DR/DQ Z.5~t1?J:V!AAi9:itJ~ , 

ECM ~tEuJHf* Ttl: C&Q :JtEJi'EiJ!±.$:Ei~~if*~ilEif*Ei"J7'C~'t'£:1JIID~mfFJi:l o ECM fi;tj_ 

T C&Q AA I'EiJ ~~~fn~~PJ~~~~PrOJ B~~~fiJB7'C$:~19!U iJtfni9!U iJtilEi% o 
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o ~JHhc~Wi:I£; 

o *IIH4 iEm*Ei~iJV!I'J; 

o ~iE5:£itfifi!U -JA!blt:£itf~ilE~s*; 

o ~~~iE**~Bt&-~ffMniA~51i!:!blt~~~m~~~.*~5EffM~* 

Ei~:£itfifi!U iA~>Jt o 
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:Ji!!IJJllil§"7C?*nwJVJFi!&1~il, SME illlif1iifilJ@3flijijJEft:~PJ kH.t~ o illl1£i,mJiJtiC.j:J ~ 

~~~MPJ~~~~*~#~~~w~mgo 

c. 3EffM-ti~1f~~JJI! 
~I&~~BJ§",1:E~m~A~~~mJ§".M~~~m~ffM~~•Pin~~~ 

£1W::It~.f.i!fgc~ o GMP rt~_m:ii1if~:>RlW::Itifl31'1rfiB'G1rtfl c 1:E~I=~~,~JJlliziW1rtil) 
PJ~~~~J'blW::It~~~ o ~~ffl~~~~~~?t~. ~~~~~cNmE~.illl 

~)_j)zffl QA ~~~ QCCo 

~~~J)!£:frf§", ~®~~ftif1:E¥9:~1W::Itifl3i'1$!JEI~t~?5LTEll:ffl ECMo ~JHRillZ 

ffitlJEWff, iJt~;f:E~Jl~RMi&JJlli"P~ffl ECM ~J!.f*~:>R o PJ~~ftif1£¥9:filW::It$i'1$ 

!JEI~t~?£Tilllffl ECM ~1jt~_mj%!f'F-§:fi!i: 

o xt*m~F GMP ~00~~?)7:; 

o xt*m~l=*m~OOEI~~?Jl C 11HE~m~~W1ii1i}ijJE ); 

o ¥®~iU~~~.~~~~~.~1:EB~~~~~~mm~~l&~~B~~ 

~-),C.j:J o 

~1~ffl QCC *~~~?)7:~, Ell1~ffl 8 ;tM1E&~~m*£1tt?J!.ff CAs/CDEs ~* 

m~~~ffi~~j:Jo m~~~~~IJ!.PJ~Bk$o Ell:~$*W~~M~m*m~ 

JVf~~?JlB~~~-),C,j:J o 

:ii~OCM~W.~~~*M~~~~~~~*fi*~.&mMffi~~·*·* 

~~~-~~~JJlli~W~~*o OCMft:~~~~~§~fi~~~*~*~*~~~ 

:l!f-I;J'j~~ o 

ECM ¥M:WPJ-§~~TI*J~ o 

• BiC.j:J~jt~A:!zi-1;~ BW3 o 

·~~~~.-§:fi!i~~~~*mM~~~mW3m•o 

• if1ii~~M~T~OOEI~W1£~u[OJ: 
0 lW::It~:>R; 

o Jyt § Bfi'BJ*; 

o r_m § m~ c t~::~xt~~ffiff~J£m~ ); 
o *mmoo,i&~Mtt~~:>RC-§:fi!igc~tt,PJ•f'Ftt,PJ3tt,JJllii,~ 

ii\, €1-T~£!1? ); 
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0 ;!tftl!.*~; 

o Il'Jt)(;f~; 

0 :P}B-!A:)({lf: ( §~*~B"J)t~ )o 

• rP1 t'J:@;f§3C:/Jiit1HfJi5l1t~:ii~ o 

• tttftEJX;tEg{Sj=b(i)l1££8"Jic*o 

• ft~JEff;_3~JtJJJt o 

JJX;~~~5££~~*~~-~*•~•~•~*ffl~ffl~n~o 5t£~~*~ 

~~~-~~~$~AA~~~~~o ~~~§~$~AA~~ffl~1t£~~*~~~ 

-~Or o 

· ~§·~~~: ~~~~~~·®:)(~~QA~~ .• ®:)(~&~~*~H 

QAo 3Cmt\\'bfOmtl'~~iJI.:)(;j:~ ( ~0 URS, ~iJi:~JJ-~mtl'~tii~, fir!I#ij1iJfJE liStit, * 

~JXl~~i-¥1ilfl:l~iiL~3t:JW) ];;~:zis:if>t:it, CQAs fO CPPs B"J~*i<'fdj:!;T~:u:±l o ~®3C 

mx~~1£J!~~m•$nm~m~fflOCM*fi~~o 1t£~~~~~§~®1££ 

m~w~ , ~~fllm~.#?t~~~£m•fllm~~~~m~~~ o 

· ~#~~: ~~~~.5t£~~~N*G&~~.#~~B~~m~o ~d 

~~#~~~~5t£o•~~~.5t£~•m,m~,~~fll~JEff;m~~~~ffl~ 

•o ~~Bm~~1tJ!ii~~~m.-EI~*~~~~o ~~~?tiA*~~#*~fll 

~it1tJ!~IBJ~I2SJ!l iJ o :m:~~#~~iitt DR/DQ *1-TW1i!, ~;ft~~~miJEffl?~ 
>JH~~fO;f§3C~#:f:!l o ~#~JJ-~:JCJJJ(;Bt, DRJDQ :JCJJJt o JJtBt , ECM ~ffl-T GEP 

5££, ~m•$ntttfl8"J ECM ~ffl-T CAs/CDEs ~B"J1£J! o 

· ~IfOC&Q~~=~~~~~~r*~~§.~~fl:l~§~~~*~mM~ 

~ o ~~~MNr.~~ffl*~mM~1t£~~~-#~~~·A*~~1tl!o ~ 

~Ittfi~.W~1t£~~~-~~~~~MN~~#:f:!l~~~ o ~®~~m• 

~1££~~*-~*;ftfllm~ o ~~~~#1£J!~~~*·~];;G&~-~?to 

~IfO C&Q ~JJ-~8{]$1!~1££, ~Or o 

o ~~~~~fl:lg~ft~~3C~$1!~1££ : 

• ~~1!¥U~; 

• 5££!BPJ~~~~£#JT¥YWiJt8"J; 

• ffl;IJo~iJxi'~~#JT*• 1 gJ!i*; 

• ll!ilf?P!HJt~=*~~r~*~* o 

o 1RtB~J;JI'.1!1 (specification), ii#)t];;=~ : 

• 3l:.eP£iE c f§u~n , ~ittl=IF~ ): J!iE, ll!ilft~~fl:lic*; 
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• f~Jj§-£JE c ~~~~ft1mtN:~n.mHJ:t: ): ~JtJ~:n;*tl~IfFmlf!.~~£ 
~Jl!!; 

• :7C7*£JE: ~~ffijj:J!(*j:ffl:tf":ltf1'J-j,SJZ{J!:ijf*J&1'Ji;/J o 

o ~*=Q~~tt~ru~M~. ~~~~~W~JtJP~**~~-~. ~m• 

JXLilft~1!JU ( CAs/CDEs) 12Slftt~1iL :W~~~~il{-tf:ii~ll!rm*1~¥Um~st, :;t~ 

~~~~o ~~1A1-T~Ttl7~: 

• m•:tu~~$n~xt~~iSJZ1t; 
• ;njij JE PJ ~3m.; ~ )ffi I2Sl ; 

• *I&~~IEm~.~M5E2.m~ . ~~ . ru~ . -~. ~~~~#~~ 

:ftU~d9:~ m•~~~, PJ ~~.t&:ilffiatJ131:1-T o ~*B~~~lEE\ZW~ T§mJI!Yi~:i111-T5ll 

~ = ~~n~!i.®~~~!i.®~~~!io 

/FPJ~~lE~~*PI~~~~ SOP ~ft{-!B:fjff:~£ ( ep;fjff:~1!JU) }j(J%1\fH!tlcr\f§ o 
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;~~D>J( ········ ····· ··················· ········· ·························· ·· ········. 

~~+-* ~~~~~,~~'~*' ~~~*~~~~%~~m 

~. s~~~~~~~~~~,~x~~,~M~~-~~~.~~-~, 

~~,*~• ~~~~~*ff~~-~K· o 

~~+=* s~•~~~~m,~~,*~~*•~-~~~. * 
1,\jt.ff:{§ S B~ ti 1fiG jfz o 

~~+A* ~~~*~~*•~~~~~£m•o 

~J\+* S ~ 111~ ~i~~~~ fW'fi~itf'it~rJ ~ti1'¥1%~, i~~B~ ~iff' 

~~i1~S ~~t0S8~iEjjto 

~A+-* ~£~~~t: fdt1~~~~s ~*ff-PJ-1iJAR. ~%~.>Jtro 

Ji~m~~~o 

~·-~~§~~~~~·~---.~~~·~-~ili~~-~~£ 0 ~· 
~•~m~*~~~,••~~~-~;~m*~m~tt••,m~tt••~~• 

~lft=~o WIT¥P*~:1JA;;zjs:~:f§Ji, B 1it:f~~~5- ~IU*:ct~&P ~m~tl:~lft; ~ 

*.bt~i!il!.58"J~lft, &P~i!il!~!~tft o 

~~~~·-~~~fflA~~~MM~·~IAillfi·~~~. ~~~·~
M~£~~~tt , ~~tt~H~Am~tt~~~ o ~~~~~~~W~~·m~tt 
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--~~.#*X~Mtt~~;M~~oo~m~tt•••~mfi.#*X~B. ~ 

M~~ffi~~~~~~o M~§~B·~~RM~B~§M$.~~~.~~BM 

•~xil, L2)-f*iiE-11Hk1~J§M/f~xtt=£1W:J!:mnX;~QrPJ o 

:Lt;J\-=p~ -=t~Nit~§MU?~~H1il. m~t:tttH?s~~~-SJ~i)'(, §£§1!f~ 

~Jl!L ~§~!Jrrr~:Eli!R B ~i9:§1tfflBt.bt~ii!!ll!~~ti1!t~£1HiicJJt o 

5 1 ~~JT~§Bt, xt~JT~§~:s'I.i9:§i!ln%5fn~~. i~~~5fni!la%~~1~1liN:i&t§8Mi~: 

~~iiJ~M o 

1JTuJH-f*~§t:t§~s~-3&·11. :fr~§si~Mr~. ~*~*111~m~m1;!t~§tt:t?, 

*•~w~~*••o ~*••m~~~m:m~••¥m, m#~§£§#, £ 

~#M.~o m~--¥M~#~m~A~~--~---~-. L2)R*ffliA, 
ff~$Jffi~ o 

1f: ~lHif!tmHl m ~ ~iL 1:!n ~ ti f!t )C 1!f~ * , J!:s'L Bt PI L2) ~ i:l-~:1!: ti f!t A.fft 8~ ~ 

~*~ ' ~~~*~•~~~'~*~1tfflB$~m~m~. L2)R~m~•~~• 

1!t}Jl!o 

:lf:~m~M~~*·~~~o ·~~~~M~PJ£f~§~-~~*fi.~PJ 

~MH~*~Mt=J'bmJ::I!:~~§~~tt~~~fi~.~~~*~~~~-ttfi#, 

#~Mxt~ .®~@fi1!f8~ ~~~ ~if!JW ~i-¥1ii, :ff ~tM·Iif-tl!.m~ti:l'?ilF:$F, ~Mti{!t 
~m~.#M~il':Eli!~-~,--B~.M®:ff~~~~~.ilf:~t=£~:1!: o 

*~~m:ff~~~B~~(~~~§,~~,~-m~*~~#I~#)~Ifi 

ill#illil- o ~@fi#~m*~~~~fi#.X~B,~M,ftW,~M-*V~~ 

ll!xtf=p'1tmJ::I!::ffli~~~QrPJ o 

~§E&I!:*~*W*~~~~i-¥1il"BJ *1Jli~~Q[ti], ~~][~~QrPJ~::lC~Q[ti]~§ 

~*~o 1tffl*~~~~i-¥1ii ( SRA) IA, WJJU~§~@)JOO I~-~~~~ (CAs/ 

rn&)~fflf·~~.®~~~fi~~M o N*W~§~~~:Ell!.ftffl~~HffliA 

(~FMM)M~§tt~~~tt~B~~*fi.~il-r~Jt«~-~~--)J~M~ 

~§£i:I'Jtilf:$f~~ o 

1~1liN:~§i5t.A1tffl. ti{!tfifl~~£f~~i'lft5G/f®f11t1tB~iL8"Jm!Wti1!tit 
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1W 139 pg~, ~o5EAAb\ilit4ltf!ffl, Mld!i, tti1L ?:\££, ia~~:!J®xtrw!Wti:Mtl'ft-it~u 

:it!:1.:Y @JJli_l&iSJZ1tt o 3f H f±fDJ ftxtrwJW·ti~ftJ=ft pg~B¢JiJJ~, ~o:i:\ri:IJ o ~!1fflJ ~iiit4lt, ifiil~ 

-~B¢Jpg~,~?:!£-~D$~.fiW~~ttm~ o 

*'J\11 [ ~f9u5t1JT] ~f9tl2 t£f~TJ:VYJWMttft-it~'J1fftl 5EinEt¥7R19tl o 

:ttthi$~mi¥.1~!L~m 
1i:~~ n(.i]i)t~ :;:\;, ~n(.i]fQJ""£•11 

;rAA~~Ry i!il:~.l!Ri; , t~m-% i5t~?t~Wfti :51-VT ( ~Q SRA 'fil 
FMEA ), ~~i!Jij:@' iffti,~ 'f 

l&f¥Jlit 1t m ·~l'f i:1L f:it 

~~1l~Jjn(<i]i&1:~ 
H1Hft~~ 

t 
~~iM:@'l&f89¥ 
JJJtmJ~a9~~m ilimtf~:tu~R. i!JiJ ~~tHNif~it:!\V ff: :;:\;, JlfJn(.i]:lHJT trm. tf;tifii. ( jlQ FMEA ) IJz 

£if~~~~ 

~ft~~~~~iiDB9J:VY!Wtt•~B9~~~~~-~~~. ~ffi~~M~~~~ 

:kEI9ilit4ltlit:fmM :~U1EB9~fHft~~t1!ifflZ9J, 3ffMt:tEH§~fflz;/JEI95'Y*~ic* o 

J:VY!Wtt•~m5t~~~-~~~ft-~ o 

~ ~~t:tft~t~ E8 ~:l:tfi) il 3f~~if1-*E19 j5q {izaf'F'A~ ~ ~%JJX:B9~t:tft I ~o ~~ 

~m: ~~mffl, ~~~~, ~~~m=~~§ o 

· ~~mfflm•~ , -~:it!:BB9mffl~§.A~mfflpg~~J£~j5q&•~~~~ 

~~.~~~Milit4lti39**iiD:it!:fimffl.3f~~.&iiit*pg~~Z9Jm~B9mffl o 

· ~~~~m•~~•m~~$, ~,mH~B9iiit*~fi~~B9~~.A~~~ 
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pg $ ~.m5E1±N 4it~Htff:FJI[~_m~ i:f o 

·e~Mmm•*·-~*~~MM~§.A~J::kJ$~5E1£N4i~~~~~.~ 

~ pg $~~1Jn~fJM¥83 flJMM m?, Af-*~IJM:Jr¥*71¥83 ~B:Af0¥831fr&A o 

~~~~~m&ili~~-~A~~n~moo. ~~~w4ii~~*~~~~~ 

§ o ~A~J::kJ$~5E1£N4i~~~~i:f. ~~~m~~M~-~~MM.~~~~

Uf4£~~r.Jn § o 

· ~~m~m~w4iJ::kJU#~m~~m~.~~m~w4i~*•~~U#:JrmH 

~8~M7ao 

· ~~Mmm~#~U#.~~~#~~~m~w4i~~~-~~U#:Jr~H~~ 

1? 8~1~~U14~1:JOMM¥83 ~:tf~fJM m~ o 
• ~~1£H'H~x1w4i~tY:!U14:itt1-T~~- t.OOUiJ\, t;;*IJ!Yf~1§5G~fo 

•U#£~m~~mU#.~B~~~m:it!:B£~o 

B. flii~JJ·~~f:H?i-t~U$U/E~t41T 

J:!li~'ti~1H?itxUm~I;fi I MH~·Ufl115U5E. 3Ctlw4i~1:Y!il1J'ti~1UPitxu$~:ct10! 

::i:U fl 8~1ttl1L 

w 4iJ:!Iiil1J'tiMtt?itxu. :ii 11r~ ~m;:;s ~~ -r t;; r ~* J::kJ $ = 

• w4i4;ff.F j 

•w4i~%; 

• ff!Jlt$1'1~A~; 

• Af-*~MH?J::kJ$; 

·•~~~~§~~~~m~.~mc••~ 

J:!lill1Jtt~~~••m*Mt;;rJ::kJ$•1E= 

• Jtl:0i C :f§~~N4i~-=fffl:0i/G~, m~m~~N5E/G~~~1H?~$ ); 

• w 4i lffi J®H[[ iff ; 
• JXl ~.Fz 7} 1JT j 

• 1~mms~Jti)( o 

:ii1itM&r.~!EJ:!Ii~tt~~it~mMw4i~~~flJm~:Jroo•~.*~~;:;s 

~~~~m~•;:;s~~~-~§ o ~~=-•w4i~~~flJ~~it~mt;;~!E•6 

-1' Jl x1N4i:itt1-J-;J\m:oos~J:Yi~'ti~1H?; • 12 -1' Jl :itt1-T~:kmOO~J:Yiil1J'ti~1H?, ~at 

~~6--tJIJ:!Iill1Jtt~~i:f~~§; • 4s--tJJ:it!:Bw4im~moo~mll1Jtt~~. ~~ 
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m*6~A~l2~AM~~~-~~§ o ~~~~~~~-~MOO~~~tt·~~ 

f'F:7d~ o *;J\11 [ ~19tl 7t~Jf] ~19tl 3 ~1~7 J±J=l~JL~~tH1HftBt i'BJ R.J.Y! § ~19tl, 1~ 

~~ttl 1E;ft1mw 4fts"J~t1ft~t:JGU o 
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~~-Wffl,#~~~~**~~~~~EbX:~~M~o 

~~tt-~If'F~~~R.~'ifi~~~.~*~~~~AA§~.~$··~3f£ 
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:B'-~ic~~W1itts*~, 16,~BtW3f£1%Jilt:EbX:1i~~ o *;J\11 [ ~19tl 7t~Jf] ~19tl 6 ~ 

1~ 7 i&t 4ft1:fff ~·~~i 1?ifl!Jj E!"J ~19tl o 
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120 



' 
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~£ J£t 1Jo t.t ~ B I!Rtl:l?ftlll¥t; 

rJ;]/\ftl ' 14 l!:f*~liil£l1Jot.t~ ]!f* ¥fjf,JT89?ftlll¥t~~Fo, 
~&:WL 

-¥Z9J~Z91~1t?ftll*~ 
-m~ 

z;!J~E~ffi, ~-FI!!ffi 

j@Jjt_A , - ---- 'ifi~.A : ____ _ :fl:ti'!E.A: -----

122 



[ ~17U 4 ) ~illU~~illL$, J=J J3t*~~*rvi~Ji·~~iiH~it:3GU~ ( ~ 2-6, ~ 
2-7) 

' 

19:* 19:* JH?t 
~.i% 

;g~ ~.i% 1 2 3 4 5 6 7 8 9 10 11 12 

1 llifttll 00001 PM PM 

2 ~;ru:tll 00002 PM PM 

3 §~til 00003 PM PM 

...... . ..... ...... 

~iMAI BWl: <l'ltli:AI BWl: :fttl'f€)1.1 BWl: ___ _ 

~ 2-7 iMFi:G::~ x x x x ~ x x F.I=*J~ti~!iH.inllJJttm{~~ttu~ 

~.i% iJt:*;g~ W:*~~ ~{~~§llj ~{~BM ~t{~A.JJJ. ~t&A.JJJ. tlit~)C{4 je.fi.X;•If{£ 

1 llifttll 00001 PM 

2 ~;ru:tll 00002 PM 

3 §~til 00003 PM 

...... .... .. .. .. .. . ..... 

~ilitlA I BWl: ___ _ <!'ltffi:A I BWl : ___ _ :ftti'fEA I B Wl: ___ _ 

~M?%JM ~lliF~t!Pa>t l'aJ ~it:lW~t!Pa>t l'aJftifiliU.f$m:OO 

11-A ± 7 x 
31-A ± 15 x 
61-A ±20 x 
121-A ± 30 x 

121-A [))._t ± 45 x 

123 



,..----+ 
tit,P 
SOP 

t ----+ 7C?tt1i:M7'G f-----+ SMEi'ffti iJIU~Mi~ 
)J.\ts<JttH,P ff'it:IW 

llltl;E'6f)Jt 
tt:tf'it:IGtl 

t 
~ 

:J;J;tJi:J:t-ic:ll!: QA $':ftt 

t 
llltl;i'YJ JJt ~~:klJJ!$ ~ tM-T#ic:ll!: 

it:IGtl 
-

fLJ:£1* JXU~Wfti C ~o:ff&,~Jf)jl 

liflii-\ I i'"-JJJ.\) 

l 
I y il1HW:J;it,1-T EI<J 

~ 
:J;J;tJr 

t{H,P {ijj£ 

6f)Jt @IJ@l ... 1 }] J3ttfHF:fiH!r 1· 1 f~m$nriffl -v- 1 

~•~m~~··~~~~-~-~~~.x~~§~~~~~·~~#~m 

m,g*~·~~ffl%~o ~~~~~~~oo~~·~m~-~~.mm~·~· 

~m.B~~mr~•*~~£~~m~o ~~~•~m~-~~~.~~~-~ 

TnOOa 

124 

~ tum~•~st1J. ~r!iil-1*t1~1tif~ix. j;;~1'"~*~~n£Jm-t. -tJ:t~~§J% 

fE!~~!Ff : Mm~~ c ennf1ffl~§' , Mfflr!E VJLtxt~riE% ), :bnB:•, :bnB: 
1J~,Mffl~AA,~fflA~ffl~~o nflffl~§~~~&~~·~~tt-~ 

it~tl 3f1$:~f;f§~i"c~ o 

~ *m~•~~~. ~-~•~m•£~~m~~Mm~ o 

~ :tm*Mffl1fiJ~~1Ht. ~$5'Gt&m~£~mU ~iE~i1~~1J ufffiA o 

~~~~~~·~Mffl~~-~m~.M-·A~, ~~A~~~fiMffli 

~8"JA~:itt1"J±:S:iJI I , 3f~~o 



~~~~m~~Hm$,~~#~~5*, ~~~m, ~-~~~~~0 

~~•~~~,@~~~-~%~~~~~~~~-~m~~~£~~~~ 

~m&,~~~~~m~,~~~~~~~••c~~~~-~~~~) 

0-~~~~~jt~o 

~~4~fflA~~-~A~~~M~~~~~~4~m*m,R~M~~R 

x'f~p~~~~~~nFJm~rnRJt1m~~!fm o 

~~M~~~·~~*m,~~~~~*~Bo 

~ 15Effl'l'fiH1~wc•~~s"JIJt., ~~rJ\\nFJmufF, ~o~m~rn; ~m~lii'/FIPJ:ffU 

:S:~1Jotl:$:>lt, '.16,~at~ *ltl § z~Mt:bott~m•w o 

> :J4tn¥Jm~rnr¥71JciE~~s"Jr¥71Jc~1ttr c ~oZ\].rliEoc~:>Jt ); Jj)tf-, %~1¥71Jc4§. 

~nFJmrrn, :i1l!~tgm o 
>fi%~m~, ~~~•£•~m~,~~~~~~~M~~~:>Jt,~m~ 

m~rn at :il1JIB'G:itt7'G l±l s"J )Jj(JnU o 
:L$:;J\op- [ ~f§tl%;fJT l ~f§tl7 t-liH~T~ii::.illdtli•'E1•~~4nFJm-t-J.K19tl o 

~~ i&t~fi:~ n¥Jm.B. n¥Jm.B.;g~ !1&:1: n¥Jrrt1fr! fflil: MJM;Jll~ ?JfJfrfJ!JAA ~ri 

1 00001 ~JflitJL .i:~i!*i?i 2 r.:E¥m lOOm! 
ISOVG-320 

1tif: 
&$tim 

7-i~tJL &$t 10 ~}flj 30-SOml &$t~}flj 907: 

!itu*f.ii ~Z9J!i!Jl 9 i'i:im 1-2~ 
ISOVG- 32 

77: 
&$tim 

%1t~tJL ~!i!Jl 12 i'i:im 1-2~ 
ISOVG- 32 

77: 
&$tim 

:mJHOO :m7tm 1 ~~ 500ml f.ii *-.-~ }flj 30 7( 
~tJL 

i~$t:3£J!*iri 2 ~rm .. .U~ 
ISOVG-320 

1tif: 
&$tim 

125 



$•••m~~*~~fi~W~$•~~~~~$••m~~**~~~tt~ 

m~. ~~~g··~§#~~~ffl~ o ~~~~-~~00$·-·I~~W.tt 

1r1 i~ §i'i~ •£1Hiii ~ s{J 7f £. ff-1$::!lt- tEI:k f-1 mteto 1-2 ~ o 

~*~~$•m.~~~m~~fi~w~~~~•~w~*fi~~~-~*

M£1iiffl~ o :kiJt~§~~~:kiJt~§8{):5LI:~¥AE~.¥, Mldlims{JiJ!JiJ\~1iJaiA¥JitW~:t~$1~ 

~OJJlJ: :!t$i'l:fttfl o :k~~§~i'i~-~¥tJ:ii~;fEI:k$i'l ( :tm~F$i'l, QA ), ff-EI3 QA 

££1.£_Q;fEJ:k$ n *1-T JXL~it?ttJT. iSJZ1tli'i~~ttxttz:J'b s{J~~IOJ,&m~tz:J'b:5LI::'i:. ft-1iJHJE::lik~ 

-~7f~-~~WhZ.~JE~~~~~m~o 

1~JtJ$ i'lrl~£tfli$ififi~~fb( Jt f.tf~;m$iJ, :ttutmEI3~§£tfli$i'l~jf-1f 

£tfli:JGJJX:m, *1-1!.16,~ fi{Jm'?~ C {JU~IJ: rif~Mr~ri±I~J"~ 00 fm, &,~ Bt:itH-TWHi 

~RM~).1iJa~--ffl~~~~m~~~F·~~hZ.FJ'bJJlJ::!t~JJX:~~. ~~~ 

~. $~*1-T$?t~~$8{)-J3}1ijijiA, ~i~~:£ QA :fttfl1fPJ~A'i!Jtl o 

~§ili~$-~$~~~~tt·~~§~~M~~~~.~~~~~-~~

~§8{)1:V!~tHt1ftPV6=hZ.£t1?~M o :zls:;J\11 [ ~{Jtl?t;fJT l ~{JUS tf&{~T:k~~§i'i~ 
~ft£tfli8%it~.¥m1Jtl o 

19tl~IJ, Jl=ILY&~F~~s{J?J&;fJttJL it?J&1~~~1Jn~~3&?J&;tJL~il1iJH, 1l~~ ~IOJ FJ'b 

&Y&I~1iJatt*®~~FJ'b~JJlJ::!to~~§~##~~~:k~$#,~~~~-~ 

:1:7c-~ . ~§Jfcil~-~11H~r%HRJJlJ::!tfi~$i'l, JJlJ::!tfi~$i'l££1.i_QAff1?t;fffi'i~ 

-~FJ'bJJlJ::!t~~~.ff~~§~~Wi!Jtl~~§?tY&~FJ'b*fi*~·~·::lik~ 

~~&Y&:!t~~1iJa~M& o ®mhZ.~*fi••·••:JGJJX:m~~?J&~m~ttn*B 

1iJaiA.~~m1fPJ-1l}&~Ai!Jtl,ff~M&~~~~tt-~~~.:k~~~:kiJt$ 

f.tfs{J rN~ii\J:J~~ 0 

126 

• £tfli$i'l ~JPJ~;fEI:k$ i'l1iJHJE$ i'EiJ{:fi~i'EiJ, 0:ffi"f:fi~:lGU*o 

· ~1iJaWFM~mm , Aff1,~JPJ1f~,&~~~~~1fW~~~~*·*~~~ 



tt:iWEHr o 

• ~~JHJti1¥f=M rBJxtVFm~rfllu:/Joo~>J<:, 3f~iiE=rt:tt:ll;u:i1!1-r 0 

• ~t1~#!Hl~51:5c5fUJi'H¥Iit:ll;uatrBJ, ifJJ!!~fll=3fftt1EfliH'A1-T~ft{~ffl$J o 

·••snmmM~mtt#.~~~tt#,m~*•~Jl!!tt#.~~~Mtt#, 

tlrt:iJUJUtt#~, tLHmil5t*B"J{}!J~Vl7C~*~fll=t&1~tt:ll;u, ~M1i&t*t&1~ o 

C. :$'~ JJ iHIHlf~ 

~t1~m1Wm ~ El3Jt-~~mtB"Jj!-:1JE~%-~**m, .o/G$;J:m~tHt1~, ~~iEtt~t1~, 

~~,~t1~~1f%- o l~ifj!-fi0PJ 1'A1-r~t1~m1W at, 1b&m ~ --1:3 j!-fi0 PJ ~iT--&- IPJ, 

~-~:1JMS,3f~~~~---n~R~~SnB"JIPJ •. 3fHfti~:M~. ~
~ft{~_AffJ.mx>Jj!-:/J A.ffi 8"11-TJJfftS o j!-fi0PJ=rt:P-~~~mtf.¥3f~i:II f'Fzffii, m~~ 
~~~'(t{~fjJ¥8"J:I::g:i) JI , 3f1i}tii;\j j- fi~'(t{~AffJ. mJJEi~~'(t{~¥At~~J:j=l B"J45-lJ!~>J<: o ~'(t{~ffl 

$J9='~R*S0PJtt#·~~f.¥M,m~~--WJJ!!SnB"J$ •. 3f~1Iffi*•• 
I•B"Jm#o m•M~~••m1Wffi*~~-~~~m~.3f~fflWJJ!!o 

D. r±~$J3Jf 

• ;tLU'*Jt:lLB"J~ft{~I-fii¥, x>t-=F45-Sn~~~ft{~ffl$JJt:sL~ft{~it:ll;uRtt.1~/f§* 

)({LJ:~ic~ o 

•1I~~o~-*mi&t*~~~ft{~ffl$JB"J50~)({4~i2~. :l:!gJ3ll1~¥U QA #!Hl 8"1$. 

~1iftiiA; ~~1I~~o~-*mR*~~B:J'A1-T~ft{~ffl$JB"Jxt~x14~i2~. £fJXWi1ifti 

5E:liF&w~~:ct QA sn*•~•iAo 

•ffMi&t*ftWffl~M-*m9='-~M.m~-~~~ffi*mEfi.«~ffi~~~. 

3f1~¥U QA Sn8"JIPJ.o 

• ft~®t~7-*B"J !Kk~Jti1-r~t1~m1Wzffiim$~1~¥U~~•n 8"Jtttf1t c :tm~~~ 
~-:i1!A~MIK,$J*~~~\iErt:~~3f~ffii.m~x#~m~*~~.3fH1iY: 

ft 4ij:1'-IK :1!:!~:11!1-T ~ 1ifti B"JWl.K ~t~iR o 

• ~~:i1!Jdft{~ffl$JK~~89~fi~j!-fi0PJ~t1~A.ffJ.m~~&,~B"J~:ff'BIL 

• ~~Z.ffii, m~X1:!3: ®IK~:i1!1-T~~:/Jlii89i-¥1il o 

127 



*~i&i:~~q:r 
~ji$ 

::Jl'!:~ 
tlffJ!J!Jilr ~i!it 
~1:iJl/l1JtttfH? 

ii-;11;1] 

::Jl'!: 

:J'P:i5U:!I1fi-!'JU:iJl /l1Jtt 
tiJJf'if;ll;lj 

2.5.4 ~~~1tf 

A. *ftf-:rgf:l 

i!it~wffl 
:5t;Jfr$:1$Mf=.fi. g Z9.l£1id~¥frl:~ 

JJJtf!!:EI~~ulnJ 

i&i: ~ 19: ;\:(\l~ffl ::Jl'!: ~- "'""'iEtt<t• ]k]j)j/l1J:Jt!f)}(jj 

~ 

i&i:~f!}TdfJiA i&i:~c.til!t 

· ~~~~-~~W~fi~~I~~fi.~M~~M~4~4#~*~-~-~ 

>Jt, W:ff~>Jt, itn.9)fi1Jlj3~~ o iffi:f~~J.t-(S( Bm{E!/G~IFf VJ r I*J~ : 

o J$:ff~~~*.Bffi4#*mtt*~-W:ff~~-~AAft~.~4#~~ 

E5MU?f~~I ~it:!i;tl 8~1tr~~ ; 

o J$mill~.Bm~~-~~-~-~~-4#it~~m~~~-B··~~ 

~1€ 1~41491~ , {E!d1L~ *-!§ ~ 8~ i;tJ])I: ; 

o ~-·$#~~~~$#*ffl~~~~-~~~>lt o 

• ~ffl$i'l;f!J~f€{~$i'l~~t?$4{L:J:J$:ff;j'IJ J$;ff~JJI:!.~ltfi o 

• J!-4;f§*8~~1tf~x1#41L:J:H1tl, 3fi~JH5@41L:J::ff7J)I:~{L:J: C ffftl~IJ: x1rlt!.H7G14~ 
rg?Jffi}~Jjt~1!Jtl )o 

• mr~~M~~*~**· ~~&*~~~*~~-~~~**~~~.-§ 

128 



:1% = 1-t~~~·ii, !£!/Wgc~·ii, :tJ llftiiE-=1=5~J-.&Jt1ms~:t§.3Ctmui:i\1~-15-~ 0 

·~-~~~~-~~~~••ffl~m~~m~~•*#~fiW~fi,3fH~~ 

:13: ®it:lW ~~ffl ~~1!:J:3fhl¥~5£k1¥7J!l:IRfB:X o 

• *1!:J:$~-Tl$1J~:1"15, fiJlil~ff, *1!:J:.&m1±1.t::i:~~~~mil11TEI~:f~i.R.&~:fi o 

•$mgc~fiff~~~ = •*fiN~~~*~tt~*~~*#~A~~wwm~ 

~~, ~~,~~m~~#I~~~Bo 

•S%~~~~I~#1±A$~m~mJt~B~%~~,m:1%@~~~R~m 

:fi,~llft~~,~~~~km~B~~o 

•i5C&~x1il5[**1!:J:~1-T%~fiw, ttm~~~33!J*1!:J:s~~mt!J~:f§ms~fi~ 

fi\!IJ]ill, ~03fMi%JiJ\~iiS[*?iifliA o *1!:J:PJ%~Jm~, ~Or, 1;!:1;~~ 0 

·~~S#:~~~W,~~~~,~~!:t~r*,~~$#•%o 

·~~S#:~~~W,~~~~,~~!:t~r*~~-!:t~r*~~~S# 

• ~1-\':Sf!:J:: ;f§~~~~' ~~~Jl'.~ o 

• ~~NitS1!:J:: ~~~~~0 

C. 1~Hlf:~mN1:7:HJi 

•w::&~x1N**1!:J:~1-T3Ctt·ii%~, i-¥1t~~m:1%1Et~~&-T~J-r::troo = 
• *1!:J:~~ll::t.t:t.t~!l!~£; 

•*#~~ffl*~~~~-~-~*~~-*iftt~~; 

• *1!:J:::lik~ ffl*~*!J~u[Q)t:£ llft:fis~3CtfiZ:~~, £L i9:~Jt1tE.a!R~il5t -**?iifliA 
itS1!:J:; 

• *1!:J:ic~~1§,®J~~m-rx~:ttt7J!l:1-T*t!i5; 

•B#·~~~!:t*#~~~m-~m~•&, !J-H~~~*·~~~~t:£ 

·~~~-~~~m?iifi~T*#-~ttm*~~~o 

• x1~-*tf*1!:J:s~£~, ~t1.~mn~~~-=1=5Wfiff3f1~~!Jllft:5:Sns~ttttt:, m-r 

?iifliA~ffl*#~~#~-~ttC*#~ttW , tt*~~~PJ-~tt~~#%~-~ 

129 



8"J~f4f*7J-3&·ii~f4 ), 3ffqz:tlf)Cf4ic3JLfoiJV!fl o xt=f~~:kl!t$148"J£1tk:, PJlV-{JZ. 

:ftt11d~I·Jji~HP PJ o 
• ]!ftk:~{i:f:B,JJ.j)z {jt)t~~f!ffl ";f§[I§J${4" o 

• ~o:kmt~f4£1tk:~%~14it-3&·ii]Jf.:JJ!IJ, PJ:Ii~~J't£~1!JU tTt:fifiS Z9J;f§j_j)zJ't£ o 

• *ft~]!ftk:j[;JJJ(;,f§", :ftif!:Af!ffl"!WillZ%JJJ(; ;f§Jj)zmffi, 7~ :JifO ?Kil ( ~0$~) ~, 

3f~Bm~~g~o ~~~~zwj_j)z~~~~~~#I~3fm~~AA~~* o 

• it:~i:!1PJ-f!fflit~m1-t*mxt~14:it!:1-T~%~3][, Jti)(.f!ffl~[I§J~~:/J:rtxt:f-1 

itfo~%~14it-3&·ii]Jf.:JJ! IJ ~Mef4:it!:1-T IK?t, tV-{]!! =f sAA#'iJ®T o 

· ~ff·,~-~--~:kl!t~#:ftf!ffl"IW,~~~~~I~~~~W~$#~ 

-~~o mffiillZ~J;;W~~-$71-lV-~~~~~~~&~~&~~~~m~o 

2.5.5 !if~i23k 

it:~~~-M~~-~~-•~zw~~•,~*~*~.3f~x#~3][~*~ 

1-T~:J][fo Ht~ o t1:id~ic * li # -§1i5"~ ~i!ffl B ii!;;, 1-'JJ:iZ_ ~ i'l 1$ tBHc 3'JH1id~~ Z9J pg ~ 

s"JMH~I· o 

A. i)l iH~ffl B ~ 

•m~~~~*.:k•~~~illZA~f!fflBiil;;,fflr~*~~~-~~zw. ~ 

~o=~*~f!ffl , ~~,J't£,~m,mffi,••~o ~*~illZ-E1m•~sAA~• 

~A~~~ , ~~~R~~~m&~f*C~~%), m~~m%~o f!fflBiil;;~-~ 

%J~ s"J1i;USr:li)C{4 , ~~ .R$%J~ic*~ttl1-T~~Z9Jl-'JR~~Xf4~%HPPJ, :JG$ 

-·~*-J$~pg~, @j_j)z~*PJ 1V-JirlB iil;;~~~ffi:k~)C#~~*o 

f!fflBiil;;~a•:tr:~~~~~.~~~-~:it!:B~*o it:~illZ~AA$~~~1! 

fflBiil;;,~*~*~~~tt~%mtt,3f~~~~~B~~~BW~o it:~PJtV-~ 

:Jff!fflta;JJJJ:ic*~~ -T1-t8"1*mic*o 

MH~I· (maintenance work order) ~t1t1~$i'l~ntl! t1t1~~Z9J8"JrltiX1!:J:, it:)( 

14ic*Tt1t1~I~8"Jl*I!L Hxtl~fl~ , 1A1-TBti'sL ~f47~ffi, ~~~&~~~t1t1~ 

rl~ ~Lit~ ~-J$g{~Lfil, o 

•m~~-~~71-~, PJ~-·I·*3&%7J~~:H~tt~-·I·(~ 
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J:UiWJ'i'Ht{l}, lJ"Hxu~JJID:EI~~~li'i1:~t{l}, N*tt#?Jl:i~~) .&~htxu·l1:~~i{~I~ 

c~~•••~~~mm••$MWn~•••*~-~~~.m••I~mB~ 

)'G~~JE_)(, ~0-~~t{~I~, ~~-~~t{~I~~o 

~t{~{)t)'G~~{9tl ' {~~~: 

CD-~~!{~ (emergency) -Wl~.lz:.~PfA1-T; 

(2)~{Jt)'G~ C high) -M~:f:E 48 ;J\Btr*J:fA1-T; 
®q=t~{)t)'G~ (medium) -AA-rJ?.:f:E-}Ij pg:fj{,1-T; 

@{lt;{)t)'G~ (low) -/G-~EI~I f'F, :f:E- 1'-Jl pg~fli:1A1-T~P~ o 

~t {~ $ ilt$ n tlt tl:l $ ilf Bt , ill§ )'G :f:E ~t 1~ I1ti _t :l:J;Ef :f!i {~{§ ,~, , -§ 3%{§./G ~lFf 

VJTP'J~: 

·~·i&*~i&JJID:~~~~-~i&*~~j 

• t~•~~-'-£:!t s~MrSJ ; 

• ii~$:EA\~11t:i£ ( ~ ffl*:)'Gi£5(8~1-t~*~ ); 

• iJ~~!iS*fa'i:l£ o 

~t1~Wn~3W~t1~I1fl-J§, *P.~¥J1E~¥xtia:**1-TJ:Ui:f&1f. xtt~•JXL~.@:m1-TiSJZ1ii. 

~j;;kilti&*~il~$J.ili:¥1gJ][~;f§:k$n ( ~O:!tFWn, QA ), 3fE8 QA ~JHR;f§:*Wn 

*BJXL~%~.Wffl~$~F~~~~.&J§~F~~-.3f·JE~~-~Hm~~ 

t1E~.& 11JU J£ ~~ lE ~ J:Ui Wffllf J1ID: ; il~ $JXL ~.@:W1iiW EJ::S:$ n 1ttiif§:1J ~ ;!f;JJID: i& * ~t 1~ o 

•• If'F~~J§ .•• A~M~,m·,~-,~~~~~--I1(l._t~i£~ 

~§.W~-~~jt~~~&.&~JJID:~--mBW~*~ o -·I~_t~~~pg~ 

-§3%{EI./G~~-T : 

• il~·Jffi~ta'i:l£ ( ~ii~$1-t~ ); 

• il~-~J_!I[P'J~; 

• *14~M~-t1!ffl'I'¥H\t; 
• ~it{~ I f'FfA1-TM fSJi2~ ( 3Hil~iS3RBtfSJ ); 

• *~' i&*ikt:SL~?J& C ~o:ct?mM-'=i*EI~&~, ~m~t1E~Y1UiA{lL ~{ii:fi.~ )o 

mm••I~_t~m~.~~~~~m.lz:.i&*•~m~~~*.MMTmN* 

~B•~•t:~t.Jfl-T~~~~i&*WiWftt••r*J~.&•~JIJAA~.Mw~m~~~ 

lf~xs~~t:f? o 
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•~+=• ~~~~~~~m , ~~,·~~-·~-~~«. * 
f%{f{§ ~ ~fi11:iE,Jit o 

• J\ + =. _i_ ~ 1_ r ;ff! #2: ~~ ~='MJ3 ~ ~ *PJl 11~ s~ ti 1t ;J;JMI o 

.J\+=• 1-Fi~~~ ~;ff11~1A_~~~~ II I*J1~Jflo 

•J\+Im• ~~#C.~~ #~m;J;J\I,;t ~ti1t;J;J\I,fi~1t 1-Fi~~ o 

1-F~~~~~-~~fi~~~JtA~W~-~~~~*'~~m~ 

~~IA,~~M~~#~~~~*-~~~-~*#~~~*-1%~~ 

~~~~iE~m~~~~~~~*- ~~~~~•*~1%1f~~,~m~ 

#!:~~~~~~~~~*·~-~~~~~~~~,~~~~~~~~~ 

~:l1Hr~1t o 

~-~~~~. ~~~~;t~~~~~*~~~* ; ~-~~~ 

~-~xa. ~~~~;t~$~X-~A~~*- ~-M~~#~~~ 

~* 0 ~~~. ~~~~;t~~!irM*~~~~m~~~-*~~ 

~ ~&_ 0 

•J\+.n• ~~1t~!£F~~~ ~iE~1t, T-Ji~~1tf-r1fiL 

• J\ + /, • m -t m Jb 1- r: ~ #2: ~ ~ -~,~ ~ ~ 1x_ ~. ~ ~ ~ 1~ m s ;t . 
~JJti*J~~~~m,~~,·~~-•~~~~sM, ~~-m!ir~#t 

~~ m Jb ~ ;w, ;J;J\I,ti-~tlt% ~ 0 

• )\ + ~. 1_ F i~ ~ ~ ~ ~ Sj] 1& ~ ~ ~ {;f if!, ' tif Sj] i~ ~ ~% ~ I*J ~ 
~(~~# , ~-'~%); &~I*J~~~~~#~~~~~ o 



~J\+A~ /f%ftB'g19:~31~1rPT~es 'ol:HIR.lli f£r5fPJ9t-t:~-iliu IR. * 
:!Jill -m. s. ~ 1r M. El B'g R ~#1-f!. o 

~ J\ + iL~ i. ~ !ill Jt Pi :ItS ~{if a}J fJ ~ #J-« {f 5fP 11 rBJ o 

~~~~-~~w~~-l}~m~m~~fi.~M~-l}•~~m~.•§~-1}~ 

~~#t'\~. ~*~~~ili~-~~~~£.*~%~m~m~s~~~~o ~-1} 

~~m~m~~~*ffi~~~~Tpq~o 

• ~-J}~ffl: f&:!m~-l}s<;ti§~, ~~I"!;, ~p~t¥ti:Rlf:t1L ~~, 12~~:£ll!~ 

:hW~~>Jt, Jtj'[i$~ffi~~-l}t~ffE-~;J;J.fiffl~t!r-@~1} S #-~o 

·~-l}~fflS~ :~~%~~~-l}~ffl~~.m~m~~-J}~ffi~~mffl~ o 

• ~-l}M~: ~-l}s<JM?sxt~ll::.~£f5~EtxX1~~~:kli~ o ~~~:fiH'*~-1} 

ID~.~~~~£tt~M~~~~M~fi~ffl~m-@S#~-l}M~o ~-l}~M~fi 

~~&~~*~-l}M~:h~.ff~~~~-l}~M~fflA,M~~,~-R-~:h~, 

1itf¥Bt~&~ o i~-l}M?s~~ic~. m~m?JJJ~-l}Mffiffi5: o 
:,n. ~ ,f..j>.-<- -t- 'IJ J=R I I I -bb - :,n. &_ '- /.- ,f..j>.-<- '-35. '± ,f..j>.-<- -:iz::. P /;? :fl~ ~ rh ~!I-Ii {$: ~ l'tEi 

•1bc-ar'l!'-~1;1J\1-/,: mv.A1sl.Klbcw:te1-r'l!'-{~, YF.Ji'l=l'l!'-~' ; PP4=11'J'E-..x.n:e'--f:0""T~~ 

·~-l}~*~=~~~~Jtj'[~-1}*~~:£1I!~fi o •~~-l}*~~ID~~~~ 

ffl~o 

2.6.1 ~~a9f~m 

• .:E~~~~~~~-1}~~-j'[~-l}~ffl:f~l1H*~;J;J.;f111o :$JIJJ3;/J~-J}ft<Rtt;!t::lik~~ 

~~I*fis#•~».·~~~fi~-~::lik~~~-~~~m~m•~~fi.~m 

~~~~*~3::~~-l}~~m~m•~~fi~o 

• ~-l}t~li-~J;J,;f1!1~Jtj'[Jti5(~~~-l} I ~~~-~i3ti!J3~, ;f§:ktt*:X141JJU 
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2o ~~.M~~$-~tt~~~~~$~.-~~&$~~§~~- I£B~~ 

1J1'!B-J,i£8~~~*f*ff-3& o 

· ~~~A~ffl~~~~§~I£B~*~Bfim~~~§;~~~-~~~ 

~ - m*tt*~#~W£~~~~~M~2~-~$~*B®¥o ~I£B~~~ 

J6'tiH!BiiE~~*x1 W:-~1.mti*1-J1~iT o 

~§~fflt~Frt•1t1.mti~'El.:Jt{EI./G~~rr:Jr~~ o 

• §~ : M~-~~tt~~~§~.~~~'E1~~§~$ , ~ffl$n~C~)~ 

{il_, ~§ffl~o 
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• mlil: 1!\t~i~J.mtis~-=t~~~ o 

• M~ = ~1ifff~*1~m:i~Ji!=f%$n , ~1iz.AfftllR~ o 
· ·~&~~1J1! 

o ~r~~~§. mm~~§~~~-=E~$#~~~. ~~~-A~-~& 

~o ~TM~~§.m/G~~tt2o 

o ~~§-~~~%~M,ft,m,W~~~~~m~~~ o 

o ~§*~fi~~=~~~tt2~**~illBfi~~~®~~o 'El.0@/G~r 
'D-& f.h '-/.- ,f-1>-:;:K ;',3:.,)±,1-P-:;:K ''m '1'1-1>-:;:K '!1-& -cffi: I -;;17-J:T;; y,l:bi-1>-:;:K ,'tlJ=. Tl.'lb*"-;;17 
1'5tWt:i:JJE:1J"1J\.•!!.' ' {~{1=11!'-''"" ' ~~ ~ 1!'-''""' 1'5tW1Jffll:'l\.E-.X.1X1f±:1J\.•<h', i.!Y.D<.'I'Il\~E-_x, 

#·~~§~~~~ B#MN~~~~B*tt2~~o ~r~*m~*~· 

~~~*m~~~#.~~~§B~~**m~*J6'.N~~~*o 

o ~§~~ffl~I£~~B1J1!W/Gm*. ~~~§-~w~~mmr£~ 

~-~*·*~-~~~~-*Bm~o ~~~. m~~ffl-~~~~~ 

C ~) ~§~Jtmftbi52.~ o •1tm~~M1a~·ll, ~r~1ftffti i#Jw;~m o 

o ~§~~§~-~$~mlil.~~~mlil~I£ 1 ~~1J1tm*o ~~~. 

mx>J § t~Fffi*1-J1.m2 o 

o ~~--&·~~~~~tk:~~ilitt2 o 

O ~~~*·~~~~~~~*~~~--~~ilitt2o 

o ~~~~~~mm~.'El.:Jt~mfi~~~-~m~A~-~o ~~~m~~ 

~148~, ~~ti~~~1i.fff, 1i.fffiA~~{~;fJL#d4J6'N*m o 

o ~§ii~~!~1-J~~ o PJ~1!!!115U2~§MH~~~. ~~§~fflt!Fil-~1.mti~ 

m~i~~~. ~ 1!•~ Afft 1:E~ * £~ii~!l!J6'*1.m2~1-r o 
• ~§~~-~;f§*EI~:FiF:fJE, g(~~1.m2o ~llAfft~JlQ , El~1-t~§8~$~~t!Jft, 



1' A®"tf' m &, (personal protective equipment, PPE ), gc~®r5;0' ffif?it'!Wf5G5zl3]!_~ 0 

• i9:4&~f'F;fO~ffl~~\Wf~IPJ~iiEifll5~iA:ctE!{J~~f*t~-l~L :((oftffl:ctt~~, B 
~iA~~~MOO\Wf~~~~~,~~A~~~3][o 

• i9:4&~fflic~: i$Jh!. 2.6.2 i9:4&~ffl 8 it o 

:x~-~-HiHtJHfL1t*MEEI{Ji9:4&t~f'1t~f'F~JM:¥, ~_t)£:z!s:;J\11 _t)£~~~JE::7~, if.~ 

~JtJ,V,T JL,~ o 

·~#•m~*ME~~•mg~ilimJ£o 

·~#•m~*ME~-~W*-*ME~~~-~~ili-wm~f'F~*;fO&•mJ£ o 

• ~f'F1JU&mJ£o 
·•~~i9:4i~f'F~~~-~#•m~*ME~W#m~.~m4iffi.~m~•~ 

JJ..f-*~1-Ji:EI{]itf'F~1.t~~%, ::ffifU-Ti&-11& 8 1it~3][~~~f-*'l~l:o 
• .i)(~it.m1t*Mtif§.:k~:>c ft:j:f~JV(;m ~, 3fJE:M:itt1-TW~, 1i~f*.:k~JC:>c1t:j:~ 

::% :X:5d':Eo 

#•m~*ME~~mgc~tt~~-~o ~~m~~~-~m~~-~f'F~*~ 

't'£~{~ili -J$~ffi~1.JE o 

i9:4&~~~f'F~~m-rm~~~81it~f'Fo~mJ£~~i9:4&~mM-ftffl§~~ 

~H~-T~f'FA~3][-oi9:4&~~~f'F~~~~~MOO~~::ff~~ili5zt,~~~:>c 

#,~iA_:)c#,{tJ:§~M~o i9:4&~~f'F~~~~~~A~~~~~3]!_o J,V,~~f* 

i9:1i&EJ{J~f'F, I!;, tFz~:/J1!~~-l&tE o 

2.6.2 ~~f~Jtl B ~ 

135 



t~-'*::i£:_illl_pg:l'fi3Jlf;$:N*NM1f!E:JtJ B ~s"J~~,&Y\,1-T o 
·~*~JtJB~~~*g~*~JtJffi~ o N*~JtJB~~*mN*~~JtJ(~~ 

~N*~~t~JtJN* ), N*s"J~~;fi!Jt C ~a:t~dtBt~Jf!.-~*~~§:;1'-N*~_fiiH!E: 

JtJ ) ~*111U5E~~8"Jf!JtJ B ~0 

· ~§~JtJB~~*fi1Em*~· ~~§mg~~~liZ.~ttliZ.m~tt o 

B. W:~ftffl B~IAJ~ 

~§~JtJB~~~gm~~~~~~~o 

• ~*;gff]\, ~*~%EIX;{iz% o 

• f!E:m s :JtJI , ftm tfl3 n EIX: rx1 f.fz o 
• ~FEIX::fiii91~ 8"Jtz'Jbif§:kf§,ff!, o 

· ~~•~f!mtt~~~~##M&m~f!ms~~••tt.*m##M&~~ 

-tE. m ~liM:!ilia~~% o 

• x1·fi$~1ilX1C~~~;f§£~8"JN*. 9li5(.~~~§1C~~~;f§z~f'F:7g~4f!JtJ B ~ 
8"J- $7t, ~a;fJL;ffll(;~1? ,&1(~JI:HJii~~~ o 

• i[I.~A o 

~§~f!JtJB~~~*g~*~f!JtJffi~o ~~~JtJ~§.~Bff~~m*g 

~4f!JtJffi&~~~.m~~~Jf!.~~-~§f!JtJB~ o 

~§f!ms~~~~~•~M~,••,•~,~~~mg,m~~~~*~ 

mmm~~-~~o ~*~~JtJ~M~~:7g~4B#.f'F.:iE:_illl_m~~~~·~JtJ 

B~~~4~M~~~ffi~~.~~§~M~mg~~~~§f!JtJB~~ o 0m-m: 

f:&m § ~·!i&1!JU5E~~8"J~§f!E:JtJ B ~~Jt!J!U o 

~*~ms~~~~~~~~•f'F.Am~~~~~tt. ~~*••~~•f'F 

· ~*1!JtJB~~~~~~~~M~~~~~~*··~,&~,m~,¥~M~ 

m1'¥, xtm!JL ~!l o 

• ::Jf:_illl_:f&m~§s"Jf!E:JtJ § s"J, :ktJMi!Jt,& B ~Yf~~s"J~~~~·f!E:JtJ B ~~1£ 
~JJils"J~=.A~~~JtJJ!U o :twi~4:7g:kit~FE&tiii9l~N4, H:7G7!iitt~ftt!.if§:ki2~ 

$t~~§{!E:ffl'li&, ~4f!E:JtJ B ~9li5(.E8~=.AliZ.Bt~~ o ~a~*f!E:JtJ B ~~B"J{§ 
g~~iitt~~~~*fi*g· ~~rz:m~~,~nm~~,•••~~~~.~ 
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• ~4&{tffl 8 iil;;~@1fflJ.)\I~~ o ~i,)(ffij~jE~fl:it!:1'J.bt:JJ!x: o 

·~~ftffl~8iil;;f.l\1~~-~A~~~~~.~~~~~~4&~~~~o ~4&ft 

ffl8iil;;ftfflMW~~ili~&~,f.l\l*m•~m&~~~~~~~~~~~1E~mm 

~o ~&~8iil;;X~~fflg~~@~~~m~ftffl, ~M~:it!:fi@~~~~~~.bt 

~~ftffl8iil;; o ~-~~-~~~~~~.~~&Hm~~~~o 

• ~4&{tffl 8 iil;;B~~f3J.l\l:il:fj{t_illr_:)({tf~f3J*Jn0 o 8 iil;;~f3~t~jE{ft]i, ~*Jt 
3W~f3~~~Bu~1~JllH~:it!:1'Jf~~ o 

E. It!. -=J- 8 ;E; 

M~W~W~:it!:fi~~8iil;;Wm~~4&~*~f.l\1~~~~~~00 o 

•ffl~~~~~~~-m~*~f.l\l*~*~M~~H~M~~~ftffl o ~-

m~*~~~f.l\l~mM~~~~~~~.~~~~~~ffl~~~. ~~~~.~ 

m~~~.~•.~m~-•ttcM~m~~~~m~m&,f.l\l~~~A~~~ 

~~~~m~~~m~-•tt), ~~~4&~.~~~~m~~~.~m~~~• 

'ti~ o 

• f.l\1~~-~~~~8iil;;Wm~W o ~~8iil;;Wm~*~1E~*-~A~D~ 

~4&-ftffl 8 iil;;:®.ffl~*-• 0 

·~~8iil;;Wmmw~k~~4&ftffl8iil;;~**·~f.l\l~~~~M~~~~~ 

~1E:ffl~~~wm.~~8iil;;~~~wm.~m~4&~.4&~~•o ~®~~f.l\1 

~:J£.illr.~-m~*~WW~~~~--o ~&~~4&ftffl~~~8iil;;~~~~~~. 

~&:J£.illr.M&~~~~8iil;;~~4&g··~~~~8iil;;Wm~W, ~~~~~~~ 

~~m~~~A~,~~*~~~~~~~~4&-ftm•~mw~ o 

·~~ftffl8iil;;f.l\11EM4&~,#~~4&~~m~~-tto ~~8~~4&ffi~*~ 

~•YL1-t*~~m4&1n"~* -•0 
· ~~8iil;;~~~: ~~8iil;;f.l\1A~~~~~~~~o ~~8iil;;W~····· 

~-~~:J£.illr.~m~4&ftffl8iil;;••J*~--o :lE.illr.J.l\1~~~~8~~1E~ o ~m 

~#~MW~~~~~~4&:®.ffim8~~~8~~~ o ~~:®.m~m-~~-~~ 

6t~:it!:1-T'i$i. 0 

·~~8~~~~M~~~m~~--o f.l\l~*~~~~ffl~~~8~~~~ o 
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£~~~~~8~~-k~~~~. ~~8~~-~m~-~~*~~~m~~o 

· ~~8~~m•=~~~-~~m~~~8~m•~w~.~~~~8~m• 

~*m~w.m•~~~-m-~m~~~~o 

£~~~ 8 ~sfJt~'ti, ~~~1M~l~~il~~~ 8 ~sfJ~~:&tR~111UliU~:&tRH 
fP o .tlt7~. ~o'fffi~HfP~~ 8 ~sf;, ~~~:fffj~:J;~~~~ 8 ~sfJHfP.&~:E2¥flt:fj o 

R:ff~E2~H~~~~8~~~:ff~~ o 

N*8~~~~*ffim~.nm~~~~*mA o 

• ~* 8 ~sfJ § sfJ~*W~~*sfJ15e:ffl'fW&. ~~it~~at~mf~,@,sfJ5G~'ti.&Jn. 

I .:f:T~sfJ{!tJI!'ti o 

· ~*8~~~~~~~#~M$~o 

• -~* 8 ~SfJ£iJtJ:i\I~:E2 o 

· ~*8~J:i\I~~~~ffl.~n~•m•o 

· ~*~~8~WW~~~~~N*f5e:ffl8~ffi ~ o ffl~~~~-tt•m~~~'fffi 

5G$:#iM:i1it•m1-t*~~iiEJ5~~~19:A 15e:m 0 

· ~~8~~~~~-~m~~~tto ~~'fffi·~~M~~~~#~~-*ffi, 

~t~ , i~-~nil&~ o 

(1)~*15e:ffl8~~~Nit~-~~-fi.~*-~£~ffi*mA~~*i5e:ffl 

8~ ~M1iff*:E_m o ~0 : ~*8~sfJ~too~it, ~~)j%-~*1';fh\, ~*{iz%, {!ffl~£ 

1';ffl\ , 15e:m-tm n , 8~15e:msfJ~~ilfll~~ll:8M , ic~;;t~%~it~ttoo_t, ~o*~ 

J:f:ffJ§J § ~~ffl, t_l£§' Nl Ao 
(2)~*15e:ffl8~~~~-:&a,Effl~~8~WW~W9=r·ili~~o 

· ~*8~~~**:&~~ . $~f0Effl o 

· ~*~~-15e:ffl:i1W9=r.&m&~I§'~#~~:i1W9=rffi*mA.#'fffi~I§'A~ 

1';~~ o ~~~#m&~8~9=rW~*~.#~M~$~W*fi~Wo 
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·s~~~~~¥~~~,m~~~-~•,x•~~~~;~~~~--~~ 

~~,~~~-~~~M,tt~~~~~, ~tt~A~~,*~~SM, ~W-W 

*mPX: ffittJJr o 

• ~o*~*7r~ffl~*' 1±Hrnf_t:l:JI;_I=J~ffl~FJ'b~f*, S ~q:tX'fffi-NiX:tl~F 

·~*~*~~ffl-~m--~~--1±~ffi~~~~q:tB~W~~~T~JtJ, 

~m--~~-·MW,1±S~q:tXfffi·~~~~®MW,~·~·~ffi*ffi~ 

ffPPJ o 
C 3) xt~*~JtJiC.~~Jt.f-*:tl~:1JJ:tPJ1:±JJM~q:tfqxti:J~Jt!E o 

• {)(g I~*~}§ 

~g;~*1±S#~~-~FMWq:t,-~Aw~1±ffl#q:t~~~*~JtJ~~ 

~, ~F~FJ'b~ f* , m%m~,*~~ o *~g;~*Jt.~•~~~ffl~~ ,~ffl 

if§~ ~iC. ~*iC.~{!ffl 1§ '~' 0 

•f)(g;~*~m 

~g~m~#~~~~JtJ$m*B,~#~~~g·~~*B,w~~-~JtJ 

m&~R-~~~3~~ffi~~~mo 

~*1±S#~m-~F$,~Fm~~m~RM~M~m,~*·~~(~) 

••m*B~~m,w~~~*~mttw~•~A~:ftm~~~*~m~~q:t~~, 

~~~m~~~~m~~,~~~~~~rcm&m~,•~~m%o 

• ~*t1Hftl)Ut1tic.~s<J±l~m~~:fEI~~±Jl_!=J~Jt!E o 

C 4 )~•~•~~*~JtJs~~~* = ~~-•~*mm~*$~ffl•~•~$ 

#,~~-~~~~ti,m•~~*~1E~*~ffl•~*~,~-1±~~·~JtJs 

~q:t*1-Tic~ o ~QJi~$J\~, *· tE~pHit, tE~DOit, CIP~mffii, ~{il:~j, 

ml.k1iifffii, g~~ffii, tll!:3Tm~R--'=Hc~:fEI*~~*~ o 

a-trBJ 1*f'F:IJ!§ 1*f'F:IJ!§WiJ£ 1*f'F_A1}t;g I B :M 

15EfflD 
lfii!iD 
tiU?D 
t1H~D 
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Boc%--M-, &P.*~R.zfrJF1:8f,_J~fi:MJBit11-TT 1&{55-, ::1£.illt.1£it11-T5Em1flf~Bt~§~ 

~-i}ffi~tl~~~.~~-i}ffi~ti~PJili;tl o ~~m-q:~~T~ittB~~ o ~-~ 

tliU~Jr~frJ1!lZ~$i:l, ttt <i=L 1[f~ o Jti5U8t~~~~A C -M7gJJ.R.*~1seJ§iflHl ) itt 

1-T $ i! , 19J: :i: $ fl :itt 1-T ttt <i , 10 :i: iHHl R.{tffl $ r'l jt IPJ 1[ ;J$: ~ El3 IT ff~ r'l it11-T ~ 11 

J»~J~ o 

c. ~rE-J1iffi81,_/it•m1-t.*~, :tmxftj: ~:Elll..*~, :l:t!fiJ !l ~:Elll.*~~il!1Jtfrimi 11: 
1!lZI~~~ o ~~.*~~~~tiCX#)~~~·*~~il!~OO~~o-M:MJW~ 

~f.tffl o Jl:tBt::i£.illt.1!lZ~mJJ.R.*~J::i1~ffl.*~i'BJ~fl8f,_J;Mt~'~, &P: JJ.f!:.*~~ 81,_/~fl 

~~PJ~~~~~~~*~~ o ~x#~:Elll..*~~n~~~m~~a~. ~~::t£.illt. 

R.ttfflA~•*•*~I~:i:o ~~-~a~w~~~~.~~x#ff~frJ~~-

3&'~ o 

• i~~N-i}8f,_JiJ!:fj[Jli)/jJ3.~.QJ]J1 § ~J3.*~JJ.X: o 

• PJ ?Hfi~ ( ~oft:$ r'l , ft(-q:~~~ ) fA1-T~fl8f,_Jff~ o 

• JJ.R.*~1!lZ1£~t~a~~:tfl3~JJ.X;~~~~m-~~~ . ~~#~$#~1:C~~ 

.*~~~}E, itJT.*~ :I:{!f"U II W~£-!fBti'BJ~ )o Jli)(JJ.f!:.*~~I*~~M-¥0 -wJ-q:s-;j·fBJ o 1£ 

~m~::t£.illt.1!lZ~x#m5EJJ.R.*~ttm§~.*~~~*~~~~~~~. ~~~* 

~Bf' .LI::.ttffl o 
· ~-TJJ.R.*~, ~~~rE-J1iffi~.*~,PJ~m~~~tl o ~~~tl~~-q:~J::i::t£ 

_ill[_~;j<~JJ.f!:!JlU-3& o 

n. ~~~iltit•rJL1-t.*~il!1Jt: x•Jr~~~iltit•m1-t.*~, ~o4ffiEI}Ji-!-•tJL1-t.*~, 

PJm~il!~~W o !:i~iltN4&.*~ffi~,N4&il!~~.*~R.~ti~5Em1flf~B$PJ 

~~~{f£ o 

E. il!1Jtit.tJL1-t.*~8Mll!:~-q:~~J::i~1}8f,_JfflJt~~ o *~~::!£~~~~~111ft~ 

m rl~ 81,_/~~5E 0 

• ~4&il!1Jtfri}_j)z&'J:=f~t£il\~ o N4&il!:f)i}_j)zjj:i:1:1£:£fA1-T o ·(9:-i}Jl!:fjtfrJ)_j)zxtN-\} 

m1-T &,~ 81,_/ fifhA ~ iiE ~ N 4&il! 1JtBtr 1n f4-irrffi m ttm § 81,_/ o ~o ~ 1& ~ i'i~ ~! ~ JJ.R ~ x 1! 

fAB~4&~~~.J!W~~-~~~~~~~~~~1f!F*~·~1f!F~~1!lZB~N-i} 

_ttJ.:rJiH~~~8f,_Jf.tfflil\~, ~1:F~~ifli~ 81,_/~ o!lTI R.~ft!!;:tr0081,_/i5ffti o Jl:t5t~, :if1!lZ liD 

jjjJ!~ 1& _t~~~1£~~1SU&, {)(*81,_/tt<iil\~~ o 
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• -& 4ii11Hx1W ~~$~.JijijiA~r-& 4i 1¥1 1[~f:¥JJL& ~m EI s~ a m.i lf!.-& 4i :tn:rm J3JJ :ru! 

-&4i ( *' mJ3JJ:iJD~-*~~) :7G$fA:f-T-&4i:UJ§iAa 
• -& 4i{~ l!:~ffl .3HN~Btr j_j)Z::fPJJ3.jjjij 8~-& 4i)jjt~;f~iRt~~-& 4i ~fiPIJ\:~ a 

• -&4i*15tB>t~i5lx>t-&4it~~~m1-T@Imm, ~-&4if!T;fftE!:kx{LJ:m1-Tlj3;f~ a 

•m-T1[~-&4i.~~--&4i*~~~. ~.jjjij-ffA,fAB~M,~~~~I¥J)C 

{Lj:~, {frlW:i!tfl3!'18~*~*~*~~ J!:)C{tf:fl.ik:~a 

• m.i lf!.-& 4i* 15t ~ *ffl-& 4i*15ti5f1t 7tH~ s~%:ctx~·-& 4i*15t:i:Him1-Ti5f1t, *~A 

.!=J:frtfi ( * 2-11 )a 

Equipment/ 
ID Dep.&Location Used for 

Basic info. Instrument Name 
1.\I-% I~-% mn & 1.\IJi. i.9: ~ t1S<. :ffiH5lJll0l 

~2jl;fJlj,~, i.9:~ 1 1S<.~i;~ 

Part 1 : Retirement plan 

~ 1 m?:t: il! 1xit~tl 

Planned retirement date it:JWJ1!1x B M: 
Reasons for retirement ii!1Jt3][Ef3: 
Effect on production/test xt1=.F I ti'LVilU!¥J~u[O]: 
Re-qualification or not before retirement i&t~ 11S<.~i!!1X1W:Jlk~.fi},PffliA. : 
Re-calibration or not before retirement i.9:~ 11S<.~ii!1X"IW:Jlk~.¥};f)Z~: 

User assessment Comment on handling of electronic data i&t~EI! ri/&i!S:Pl3][~!J.!,: 

f~Jtl m n i-f1ii Update/withdraw relative SOPs ;f§-*:if¥rf]!ilifi I I!RrfJ: 
Archive lj3f~: 

Assessed by/date i-f1ii),.J~=i; I B M: 

Manager signature/date ~3][:W:i; I B M: 

Retirement way il! 1x:1JJ:\ : 

I. D Out of use, delivered to department 

Qualification 
i!Hllftm. N~ t1.><.~xrn W!'lf51U¥1 
2. D Tear down/destroy tfi:W< I ~~51l[ 

execution 
3. D Other Jtfjjl. 

department 

tt\1'TW!'l~!J.!. 

Assessed by/date i-f1iiA.:W:i; I B M: 

Manager signature/date ~:f.lll:W:i; I B M: 

QA Signature/date :W:i; I B M: 
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Part 2: Retirement confirmation 

~ 2$:51-: *151:llfij-!A 

User Implementation 7\:;~·ltf()L: Signature/date 

1tmwn ~1!1 I BAA: 

Qualification 
execution Implementation 7\:;~·ltf&: Signature/date 

department ~1!1 I BAA : 
:J'A1'J$i'l 

QA QA comments QA W1ti: Signature/date 

~1!1 I BAA: 
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2.8 ~it 

)!~~* ············································································. 

•~+~ s~~AA·~~~~~*#~~~~~~~%•m••

tA.~*-~~~~~~~~~~•*H~*~~~, #~~~#~~0 

~*~•~~~S~~~~~~~~~-~~m~~o 

•~+-~ s~~~~~~~-~m~*•••-tA,~*- ~ 

~~~~~~~~~-~~~*,M~ili~--*~,~-0 

•~+=~ s~~m#t#4&A*H~4, nmm#t#4•A 
S~~~OO-~#~~o~*~~S~#~Mm#t#*&A~~*·• 

%-~*~~~~#·~~~~-%, ~~~~~~~-~0 

•~+=~ ••.tA,~*,mf~~~~~~~~~~~•s 

~*~£~#*,*~*~*~~~0 

•~+~~ ~~~m~~~*-M~~*~~~-**~••- t 
A-~•~~mf~~~~~~~~.~•o 

M~+E~ ~~~-~·-~M~~~~m~~~~~~~~, S 
~~AA·~~~~~*ff~*~~·' ~~*·~~~~#o~4~%· 

S ~*t§S~iE~o 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••• 
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~~11-~B -------------

A. /iti!f/ESl. 

:k -T ;t~J:E, 1:5( il, it :I: fifh-A 8{] i~ ~, 9=' ~A ~~~A:t ~o 00 it :I: tt:;tc ;J;_m 1t1 JJF 1 oo 1-

2011 ~:iifflit:l:*i!JiZ.J:£5( } :5HJ!J~i±lJJE5( o 

• ;jiL: JE ( verification ) : it :1: ~ ~ 8{] ;jiL: JE ( verification of a measuring instrument ) 

f'ij~\it:;l:;f~J:E (metrological verification) ~t~JE (verification), 1'§'1lf~ 5fOfifhJ.J.V!~:I:1Y. 

~W%~5E~*~m~.~~m;jil:~,~~~~C~):±l~;jil:J:E~~ o 

ff: 1£ VIM ( 00~~~1ff~it:l:*i!?[~) ~F, ~~ "}~{:!*~W,iiE1JiiiiiE~Y.VJiJ :I: 1Y.~~ 

)E;I;_mj:£80~*" J:£5(jg~~iiE (verification )o 

• ;j:l({'ft ( calibration): {E;I;_m}:E~{-tj:T8{J -~_§_ :}"*fF, Jt.~-tJ5-:;JikfifijJEEI:!Y.V!~:I:t~f'i~ 

~~•m~~~~m~oo~:k*.~=&~:N::m~m~~J:EEI:!~m~m~•~*~ 

:k*, ~j!_y.VJ~]i;j:~{ft~{:!*8{]]iffi ~if§~~ffi:fj~~;ffy.VJ~ :;I:/GfifijJE~ o 

ff : 

ffi13(~ey~ffl~~~~-13(~~~,13(~00,13(~~~~13(~*M~%~*~ 0 

¥®m&---r,ey~~~~ffi~~if~:I:/G~J:E~~•rrm~•rr~~ o 

(2)13(f'i/G~~r.V!~ :I:*YE80 i%J~ C 1it*ffi:!ij:fi3H$fF "§ 13(f'i") if§1~~, -lli./G~~13( 

it80lliZiiEif§?~m o 

@:ii 1t, J=Jj~_t)£j:£5( 9=' 8{J~-tJ5-iAjg:;Jik;j:l({'ft o 

• it:l:fifHiA (metrology confirmation): jgflfijf\f:y_V!~:I:i9:*~-T~JEJ:YiM1!ffl~*8{J 

~;k:~§T'fffi=~ 80-~].i*fF o 

ff : 

ffiit:l:.iA:ii11t~m= ;j:l(~~lliZ~,~~~~~~~~••.&~~~~;j:l(~, 

~19:*1YiM~ffl~it:I:~*~~~~R.Yr~*~M~~~~ o 

C2:lR:ff1.V!~ :I:i9:*B*1HiEp;if!%-Tr.YYWJ1!ffl.#-%nlt~14, it:l:fif§iA~1;:5G JJ.X; o 

®J:YiWJ~ffl~*~m:~:l:1ti;~,%Mh,fi*ftW~~~o 

@it:l:~*:ii11t~F£~*71'~ • .#-71'1±F£~*9='~5E o 

-t!;ii~_t~:iifflit:I:**R.JE5(}9='~MJ£,ftillB11tifF9=':ii11t~~"~* 

1:5( lliZ" jtp; if::it:l: fif§ iA 80 :1dfl3% I {'F o ~?A , }t 9=' fi ~ 'L' 80 I 1'F rVG:if:: "1:5( f'i" o 
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~~m•~~~~~~~~•I~~~~~~~m•~-~~~0 ~~~~~ 

~~~-~~•w•~*·*•~*m~**~~~~~•~mi~~~~~~~ 

~n~sn~A~W·*~B~AI~.~-~~-~-~~-~m~-#~-~ 

m•~~~-~m~~*o~mi~~ili~~~~~~~~~~~~ffi~~~~~ 

5t:~~YAttj o 

*·~~$A~ft~OO~-~ ~ ~n~~~k: 

"·~~~A~*~*IH*~n~~4~m*I**•A. ~n~ 

~~-•~~w~m~~~*•**•A. ~$mrw~~~-~~~¥

~~~~-~~~~~w~~A~~~~§~~r~*••A. ~0~~ 

~~o *~m~~$-~~~~~~~~-~. ~~~mo~ff~~~~ 

~I~*I•A~§~~*~~*· ~OO*~~~o 

~~-~~~*~~~*•**•A~I~*I•A.~m~wS~-

1§ -ff~M~~~~:J!~1~*·~~tJL¥.J~~ o " 

~~~ffl~I~~AHA.~~~A4~~~#~-~~~~~: ~ffl~M£ 

~--~~~~-~fiTI~-~~~g~~~OO.X~A~~~k~I~#AHA 

§~o M~OO*~k~~~k~~AHA.~~~~~·~*B~~.~~~~~ 

~moo~~~AHA.~~~~§B~~o 

~kRR~tt~m~•B~wnmk~~k~•~km~~~~~~#•~* 

mtig*1-To fJT~~~~J.K·~~~~5£a1jj~~kB~~-HA. ~1¥t:t~*1-J";jjtf'if$Z9J o ~~ 

~~*••~k~~~~m. ~~~m~A~~m~~ffi~~~AHA*B;jjtmo 

~1¥r'lft5Lr, R~~k·~~~~~~it, m8Jt~itAH~ ".-g.~" .5j "~~ 

~" o @~~~~s'l¥t•~~.M~~m.~~m~*•~~fflt5L~~-~~~.~ 

~~~~~o *M;jjtm~k~.~m~gA5mm*~•m.!=jffi~~m~~~~*· 

M~~-~•;jjtm~~*~~B'I¥t;jjtm~moo~~~~•~*~~~~m~moo o 

~*~~k.~~~*•~~*;jjt*~~*~m.*~~~~*~*•~M~~m 

-~ EHS ~JXlJft::k;J\**1-T*Uk o 

155 



~m~~~mm~~~~~M~**o 

• ~~~JJli:N ~~r5~:XiJlili:E!~Pi-8~ {)(*#$U% o 

·~~~~~~••N~~~m~~.~~~~m#~~-~0 

• JJiit~~ms~~~tJWJAA5fUI~~JtJ~RIX o 

· ~•~mum~~•~m~*~~~~M~X~~.#n•~•~oo*,oo~~ 

iA. PJ ~li~J~ ~t~lt 0 

• m~ ~ooxt~~~~.$-tiEFJJ=~~•A.D'J. •:~:~v ii :ct.#~~* ~I ~0 

~~~~•~m:ctw~ . ~~PJ•m~~M~~~-•~u%~o %~~~~ 

~~~~~$~m~*$~mo ~~~~$~m~~*$~m.m~~~~m~* 

~M~:J;;JZ:t~ o 

§)t~~:k~ijHiH{ii;J\~li. ;J\~li~.D'J.lili:§ffiia:~{!JtJA, ~~If.¥ Vi!l , QA A 

33. ~o ~1A:f-T1)(*:k~'~%~~1W , ;J\~li~.D'J.lili:JIG~~~I~N~~-*~E!~I~~>R, 

IV- 1I~~.lEJ\H1ii~mTxiJI~N~~1)(*Jt~~:zls: s~Tflllf. o 1~;J\~li~.D'J.~~~~>R~ 

~, 7HifxiJ1)(*8~:k~Jl'~, ~ltJWJAA, ~~t~aJ'T)%il~lts~~:fdtl'~:itH-Tif1ii%~ o 

:ktJl'~f)(*§ ~ VJ T -= ff! o 

• 1:F:k~1)(* : ~5\~~liti~ n~~U FJ'bJ!lJ:.~f)(* o 

• I-Z::-*~:k~f)(* : ~51~~1iti~n~I~~-*~8~,~~~. i'EiJti~n~~UFJ'bs~l®: 

~}!lJ:·~~~B~{)(* o 

· ~~~~~*~~* = m~~~~~1iti~~~~~5f0~~~~*0 

~~:k~f)(*= 1~s~~~5f~x11:F, I~-*~- ~~5fl:l~~¥5t~1itis~~ n~s~ 

1)(* 0 
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ii::~x11SU&I¥J?t~ ,' PJ kJ. #x11Jt*I¥J:93~M''Fffl, x1rz:~.&tii, I!:, EHS, i~ * 
:IE fr~ I¥J ~ u!OJ ti!3t , tlHE JXL!Ift I¥J 7~:;Ht!:1i?t~ o t~ ~o N.lli ¥Mt!3t~:kl~I!: ~~ , Yr 
kJ. 1ffil.J3t B~ li:UJl ·11:fi~ u(tl] ¥U rz: ~ .&tii, 13~-i. ~JI!ti ii&lli~Mt!3t I¥J ¥1&!3tit, Jl')t~~~ 1lt :kll B~ 

&*o ~~m$~~~*~**·~*m~~I¥J1ffil.~!3tSMT-~1¥Jmoo,fi~~ 

-~~~*1¥J~$,YrkJ.m~~1ffil.~J3t~~~~-~I¥J o 

J£:~PJkJ.~~JXL!Ifti¥JW~,~&**B?t~,*·?t~I¥J~*'~~~~~I¥J 

&*~B~~I¥J~~o @~~M~&*~~~~~I¥J,M-#~OO~~~~~~~ 

~~1¥J&*,~®&*~~~*·~~I¥J~M~~~~PJI¥Jm~*B~~, ~~* 

hl~ o M=#~~I¥J&*~-~~~#~1¥J&*, ~#~~I¥J&*I¥J•~' -&tt 
~~#~;fo~t_m , x1rz:P~¥9:~~ u!OJ o ~~1)(*PJkJ. ~1± B 1lti¥J~fi~:JW pg, 1El.m~ 

~A-~I¥J&*~~M·,~H~~1±~~-~~~I¥J~~, kJ.~;(£~~~-~~ 

:uJl~i*1)(*~1± s 'llt~lt~xu 17g 0 

~'lltM~~.nii&B~*~ll~••~~lli~~·~~m~•Yrmm~¥JMN 

~*0 ~offl*~JI!ti ii:~tl~i#U-1'-!J!;J\B~I!::l*~MOO, JnUllii*~;NS(:liMOO o 

~~~nii&BI¥J~fiMOO~~~~.~~~~~MOO, nAMOO,&*MJ3t, 

I!:'$*MOORMN~ o 

00 2- 12 Yr7F~PJ#~I¥J~liMOO.mi'l\. o 

•1Jt*~~moo 

nii&BI¥J~~moo~•*PI:l*~moo~~~•mm~¥J,~~moo~~~•~ 

kJ.-~&B1±m-t-MOOpg~PJ#,*~~:IEBo 

• ~*~liMOO 
~JI!ti ii1)(UEI~~~~M00~:9llii*~~-~MOO, ~~~·11:1)(*~#fiffl~U1~~B~~ 

liMOO o 

• ~*:UJl~MOO 
~*:UJl~MOOlli§M~rz::l*~~*MOO, ~:9llii*--'=JJt:I!:~*M00t§-3& o 
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• I!:%ZiJEm:III 
I!:%Z~~m:III~~~ffi·~~·tt~m:III.~-m:III~~~~~%Z~~~~ 

~~~~~m:oo~mfi~~£rt:~m~tt~%Z-~.~~~~w~•#m~~m 

7t1Jr*~fH5E~~ ~1:: i'PJ@~m; III o 
• I!::l*tFm:III 
I!::l*fF~III~mrt::l*fF~fiMM~~~mm:oo o 

I I iiit: i~ {)!_ 
-1+ -1+ 

* z:.. z:.. * * *'l r!Ei&t je'l. ~ ~ffl ;f.lt iiit: ""' 
~f.J2 t'F iiE iA liE it m: m: 1i1 m: m: 

IE IE IE IE 00 

~-&H&*tt~~~mm~~ffi:M·N-~-5EN,7tM$,m~tt.& 

~s~· ji3J fll~5E'ti~ o H1Jl-1)(ft1)(*~>REI"JM:r~NBt, X>tr GMP ~>R~1:~I!:~4i 

-t-.:ktJt~-~. ~i%<~5E~~m:oo~ ~~m. :J:t-~0PJt~f'i~It:%ZiJExf!:J:~ flJHJH 0 

&K~m~m~~~~-5EN~~~C~&K~M·N~X1ri!:~N~~

~~#.&K~~-~-~m~•~a~~#T.~-5EN~~SWI!:~W*ffi 

EI"J~Jf o :!!1'-~ffigJt~1)(KftiH~N, ~JHJ£1)(K.,J\~M~JHN~>R o 

m#~ffl~I!:ft~~N~~MN~&K. ~&K~1:~-~.1:~I!:ill~ 

~~!iJ${*J~~iE~EI"J~~Nm:OO~ o 
t~-~~~N~~OO~OO 2-13 o 
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ilJ:':l£~~£4: 
m, ~Q~i1lil. 

~~~:ill-~L _ _ _ _ _ _ _ _ _ i.£*ft.i'F~~jj]lj 
i.£*ml3t *~-u~ 

~ 2-13 i~~~~D~NJ!i7F~~ 

~~.~~I£~~~~~~~: I£~~~ll~±2~. -~~~ 

22~ ± 1 ~ 0 

~T~~~~~I£~~~. ~-~~~~~.~-~fi~~~~-~~~ 

;J\r ± 1 ~ o :\lD:~H)(fi~r~~JBii±l Tli:UJ§~;J<f-. JJ~~g)tPJfi~iit~IBil:l:JI£~~~8{] 

{ffiij;& o 

:\lll~:1)(fi~li1ijij~~ ± 0.5~, Y!U1)(~PJ~¥~~ 0.5~, {IJfj~:Ujij-f*~~~tt#~I 

£~~~~ 0 

~r~~~~*~~~~mM~~~@fi~~o ~~~£-T~~~*~~~fi 

~~R~*~~-fi~~~~~~*~~~~mM.-ft~~~~~-0 

• 1)(*£-T ~~.Fzi¥1ti~*8{]:5t~'~{£: 

o ~TWJ.JJEI£~>J<:~1)(*M~{l[; 
o ~*~~-fi~~I£~~£~~~; 

o x11)(*WJ.fJE~>R~PJ1~~~ 0 

• i!it4&fiJU~)ftfj~~)j(~~}}( o 

•1)(*~-*mtt, ~ffl:l:kJiJ~1~ffl2Y.M& o 

• if§-*;f,~{1£EJX;?t~.m o 

·~tt~~~~~m~m~tt~=~-~~Mo 

•1)(*~i1?~~ffls{]i2~ o 

• ~li~!JlS:s{J~* o 
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*~~m&~.~~mM*~~~~~~~. m~~m~~~~-~~~~• 

~m&•m~g*~~mM o ~~.~~=~~~mM~~H~m~~~Hm~ill 

fi~~.m~*•~~~*•~~~~~mMillfigKo -~*~.~-~g*~ 

~mM~.~~~mM~mnmtt~m~~mM o ~~mM~~~~~~~~~~ 

B"J~>Jt o 

~~m~mB~~~~~~~~~~~-~B~~~~m~~illfi o &~~~ 

~~~-~~~. lf~~~m~~~rfi~it, t~&,®r~Jt-*~&s"JAJJ:t 1 :f!Lt1J~1-T o ~ 

~~Sffti, Jj)z~tt~~s"J:Jlt iJI I , *J~tt~~JJ.X;jg~~&s"JAJJ:t 0 Jj~r, ~~~~ 

~~-~~~~~~m~~~~~. t~~f~mi=t-~s"Jt~~~~. *~1!:f§Jj)zs"J~JVF.¥, ~o* 

~~~•~nm~~~*,Jj)z~~~m-~m~~~o 

m =~:f!L~~~~~~~~I£~~~~~N*H~~~I~~,j_j)z~J!-*

~~~~~*n~~~*~1W:,**mGMPmm~**~~~~~#·~~m*o 

~~~~~~m~~~~m~~~~~-~~~~m~~~~~~~o ~~~ 

;fp·!if& ~, m- ~8"J~ilf.¥~&,~.91~4i=t-1!Jtl ~~~~)Ct~, ~~~:!:ti"lJ I! ~~~~OOs"J 

·~~*0 ~~~-m~~m~~~w~•~~~~~~. ~*~•m~,•#~ 

~~W#ffl~~ o ~m~~~mmB~~~N*illB~~.~~®rn•~~~-~ 

OO*f~f~ o 

m~~s"J~il1-Tjgjj)zi~~~MW~ o 

2.8.5 tkift::SC flf 

~ rt E! Nlf.tl!t~ T 4i E! rP!tl . f)( ~ s"J tU~1~*~, j_j)z~:f§ *• n w ~1ttrtJ§" ~1-T o ~ 
.LI:~~E!Nlf.i=flfjj)zi~~ Jt-1*ra'i~~~~~J](jj;s"Jit~L i~#~um~JL m, :x~1-T o 

~~~#~tl s"J1!1tlJE)j)z*m*:f: 2.8.3 "~itmMmtl~" 9=' s"J~JJ!tl, *~ m~tz:it~u 

il'OMi1~it~tl~{~,~J*i=t-111tl~ o 

~-~~~*·~-~~~~~#~,%~~~, ft~~~~mM~.Jj)zH~ 

JXL~iSJZ{il, **-~*ttl1-T~~91JJE¥fiH.¥, *-~~zJ§"s"J~fi5f!:£fJTE!Nlf. o 
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2.8 1~11! 

;JX~-~fi~~~~AA~*;JX~B"J~*.#~~·~-~~g~~~. ~ffi* 

'ff1Hl'ifift1ltil!6tM'T o 

~~-~fi~~#~Mffi~~~~T~~: 

• ;Btii § 8".1, ;f§*A~ M~; 

•fi~~%,m~s:Jm,~BS:!m5fO·U~*%; 

• ~;Btii~P!U:I:1)(*8"J1'if*~ru!%; 
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· ~~fi~Yr#~B"J~~~~ffi*~~~; 

·~ili~;JX~~if~.~fi-~B"J~~~fi o 

a. ;BtiiicJJ* 

~~~JJ*~~~rlffi*Sn'ifitt~~m~J6~Bo~*ft:l:&ftili~&~• 

~~-~~JJ~m$5fO~mf68"J~~ftM.~m~~~f6~~~~~~;JX~ft~~ 

;f§*:)cf~ o 

~~~JJ*~#~Mffi~~~~T~~: 

• ic~*B"J~%, fli:US:Jm" fli:U~*%; 
·~;JX~~*B"J1'if*"lll-~%"ru!%5f0ilir~~%; 

•it:I:~~HB"J1'if*"~%,;JX~~~M,it:S:if~~~~%"ru!%" ttr~ 
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:ff~~m~~m.~15rr/f~~~~*B~~. ~~~~~~~*X#9='~~~~~ 
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3.1 

3.1.1 lf:J: 

*llliiJX\..!:J~~-Jftfll1*~ ( heating ventilation and air conditioning, HVAC *~ ), 
~~~GW~~~~~*~*~,~~~Ir~*·*~~-,~-~#-~~ 

~~~ili~~m~m~~~M~*~~~A~-~~~~o ~~~~~~m*fi~ 

~~~#-•~-~~-~fi®-~,~m~•~~~~~·,•~~~~matt, 

~~~~Ir~M~~-~*~mM~~fi~*o 

~~~~IrW~,H~C*~~~~RSm~~-~ill~U%,~#~~~~ 

~~~~~·~~~JU[ (GMP) ~~3lt-I*¥~JgUJ11,1!1 (GEP) Ni~~;(:E-.&,, ~~ff 
'®~:;;!§-mJt.1-tl?s:1JOO~I29~, t~~IJ~*~~o1ilJ•{;t!;-1'-m115, 12~~~rBJ~~ o 

3.1.2 13 89 

*mm~§~~~-H~C*~~~~~~-A~A~~~JJW~.&,~ffl~m 

~'!":!:, 3=Htx1 HVAC *~1:Eilltl~I}pg~~J]ID:'t~&·ili T A-f*.i)(, ffili:lJWm~:tJ\1 

~}ffij-pg~~~~~~Ui]~ilJtl o 

3.1.3 m:oo 
*t~m s{Jm: ~1fl.=~t: 
• ~~~illtl~~~~J]ID:.{;t!; HVAC *~~J11,1!1®mm•*'l-; 
• f~J£ HVAC *~8{)£*1ffi:~, ;Jf~-#i!o 
*mmff~Mm~~mMpgH~c*~~~~~*,1fl.=lt : 
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• )Xl,~~if115 ; 

• iijij 5EJilP '$ >1t ; 
• .¥m8<JiEtit; 

• .¥mB<Jjl~ c 'ELtrS~~;J;Jll.t~--':3~~~* ); 
• .¥mB<Jili!iJii\ 1 ii}ijiA; 

• .¥m8<J~1-T 1 £1ft? o 

;;$:1~j¥j ~?5 T:tmr £J3j_Q I f!L;fjg 8<Jjli5C ;f~I'1Uill'iJnU : 

• 00%t<5J'b%r1f~JllVm ( NMPA ); 

• t!t:W-Jl1:.£J3.tq (WHO); 

• OO~~AJF.It<5J'bff:flJltt7f:ij}1Jj!i]~ ( ICH ); 

• OO~ff;f~l'i1-t£J3j_Q (ISO); 

• !YctJi'l t<5 J'b ~ Jli:!Jm ( EMA ) ; 

• ~00ittfbt<5tfb ~Jj[Jm (FDA); 

• t<5tfb;f~~iffFH~IJ ( PIC/S ); 

• 00~~1jjtlt<5Itiij}~ (ISPE )o 

;;$:1~j¥j .ff/G ~-;;$:'EL~ JJ~8<J HVAC ,¥ m~i-f-=fM, tl13C~~ _&Yff{ HVAC 

.¥mB<Jm% o ;;$:ffii¥j:JGA~~~fi~*.~~~~%r~$n~x~*~.~~m 

*ffl ~1-~1.J,Y!m JE GMP ~:>Jt. fffiiJMl i±l ft 00 GMP ~~J( 8<] i*J ~~fltilfii:fJZ. {;tt~~ 

3.1.4 ftffl 

;;$:mi¥jM~*mT~~~J'bGW~:>jtjl~8<]1:_~~§TB<]H~C.¥mB<J~;;$:m 

(5(.' # _§_~~%-: 
• ]g1jjtl t<5I~mf:tt:km HVAC .¥mil~ll\218"J:iif~~·ti8"J5;1JiH; 

• mm~.&~®~ll\2IB<J,*~iAmB<Jfi~~m~:k~ilfii:mi¥j; 

• MM~~/GJEB<JA±TM/G~H~c.¥mB<J~H~~~~; 

• MM~~~t<51:.~~~~m.~*t<5J'b~·; 

· ~~~~-~~A~WMH~c.¥m~ft~~J'b~-.&~~~~B<J-~tl; 

• f!~~iWE:92,n\t;;$:!\fl:kf£l3CafL'll}_~_!x:~8"J HVAC .¥m~~ ( f§tl :tm: m~xlii1:.~ 

IK~'==C¥s/$~~B<Ji1!3t~H ); 

• 5!\1Jj!i]~_&~tfb~:>Jt8<J HVAC .¥m~ft--'=3 "m § El3t;k}E" 8'-J HVAC .¥m8"J~~ 
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3.1 W:J£ 

C~$~~~~~-~~~,~~=*~P~*~~~~*~-n~*~-~~mm 

~' ff£t£1!JU~) Zf8J~£3'F o 

3.1.5 §tl' 

:zls:t~T¥IT~ §t~~: 

• i'!!m' HVAC *~~if§:*fOJ!iii; 

• ~~ HVAC *~1£1!JU ( BMS) ~Jlii:i9!U (EMS) *~~~>Jt; 

• J:t.-f*. llJJ£:fmfPJtE HVAC *~-w:~i=f1'4% GMP B"J~>Jt o 

:z~s:mT¥IT~m~~~rr~~*A~,~m= 

• 1!JU~Ir HVAC *~89~1-T, MH? A~; 

• 1!JU~ Ir ~?"" JJQ:I:~Jli[A~ ; 

• .hA$1!JU~Ir HVAC *~~~~IfiYiP; 

• .hAJJ HVAC *~-w:*111UJJ!i, ~~- ~ii\B"J~~A~; 

• .hA$~£Jlii:~~~~A±; 

• #}~_hA$_tJ£If'FfEltE HVAC *~®fk"X~®/GJE8"JA~ o 
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i:i~fi'~B -------------

~~£~~M~~,~~-~~~~~~~£m•~~~,~m~~~~** 

~~~,~£~~~x~~~mm,•*Am~A~~~~o ~~,~~-~~

•Fm~~£m•~*~~~m•w~~~'~*W~~-~~~~£m•~~~, 

:aJM-f*,~~~gc~m~ o 

*~~£~~m-~m~*~~£~t_[JV/;$)t, ~£~~{til!_ HVAC *~j:~jffi 

Mm~£~~~~~~~~~.m~.~~~~.•~~~~~~~~~,•1*~ 

~#~~~~£m•~~*'~~~~~~~~x~~~£~, ~~~•*Am• 

1~i:f~B"J~~ o Jjjf-~r HVAC *~~PJ-~~J?JJJ1:~£~~~M~~~x;J A~JJJtB"J 

~5flj~ U~, H _§_f;lf(::fft~IE~~~ o 

}li~~* ······ ······················· ················· ········ ·······················. 
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~~£~~m•w~~_mm: c 2o1o !if 1~iT ))) m~£~~~~13"1~*~* 

*TI!I'J:P}M~]JE o 

-~+A• ~~~%~~~X%~~~~, r&, ~~~~~~~ 

s ~~•m~F~£~#~.I~~u~~s~*~·~~~~~~#, 



-W ffiJ ;fll~HJ , :#-#% T :9tl ~ :>Jt: 
C-)~*~%~~~£~#~.I~5fD~~m~•~•, •~r& . 

~~~~5fD~~%~&#m~~ff~, :#-~~~w~~%; 

C=)~~#-~$~~£, ~~·-~~£(~···~)~~~~ 

&C~+~•~~~m~~-~~~~w~~~£), ~~*m~m5fD~~ 

~r&, ~~~~;fll~~ o •••~~£~~·*~-~~~S*~#~ 

~ffiffi, ~~~*~~~~*~rl·~~~:#-#%~:>Jt, ~~p~*~· 

Jt1i~~ lt1t%dft~:llt~ p; 

C~)~~~~-&~~~~&-~••~-~~&~~~m*m~ 

~C~~~~~~·~*~);fll~~, :#-~Jt~~&~~~F-~* ; 

(~)~~~@··~-~~-~~-~~~~~~&~*~HJ*HJ~ 

~ C ~~ ~~~~·~*~ ) ;fll~~ ; #-~~T, ~**#~~~~~ 

:#-~rl~~~-~, ~~~&~M~~-rl~&~~~~~#m~-~~ 

i!l~;fll~~; 

(li) HJ-fJ::.~jjt C=), (~), (~) :1Ji~~~·1t*~' Jt:t-I~~EI* 

~£rl.1t5t~; 

( ;\ ) ~ £ I£ ~ r & /f 1~ m -f ~ ~ :xt ~ £ $ t ~ /f Jftl JJ utoJ ~ ~p: Pi m 

~ ll!l + J\.~ ~ * tlHI ~ J'" £~if, ~ ~ :Ji ~ ~ :>ltlt ~r-$ If :l;t :J7t ~~We 

·~~·~*~,~~~~~~-~ ' :#-~~~- ~~~~;fll~~·~rl 

~ , 'f* i.iE ~ £ ~ ~~ IfJ:t#%~:>Jt o 
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-P~iA.E~~fl "-ij>~" ~ "#J~" $-14- o 

?;&jJij 1¥tl11~ m~>¥~ ( 11:1£ 90mm) 7&iii1~':E!IWJ ( 11:1£ SSmm) 
cfulm3 cful4 ;j\Bj' <a l cful lim 

A?i& X':EK 

B?i& 10 s s 

C?i& 100 so 2S 

D?i& 200 100 so 

i.i: (a) i5L!l$-J;#,,&{f..-MUt1.JJfaJoi-1t, #--tf.:ilt~ 4 •HtJ6.t~~,;Ju:.t~ a oi-1tatfaJ.&£-Tl§1~th]f

~, 1f-lL~,&1VJf JfJ :J%fr.-£ f-~o 
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m_J;Ij :29:¥f m~~ ( 1I12 90mm) ~.ti~ ( 1I12 55mm ) =P~fp ( ~Xll-=P st~) 
cfu/m3 cfu/4 ;j\B;f <•l cfu/~ ( b ) cfu/ -=¥-~ 

Am_ x~--~ (c) 

Bm_ 10 5 5 5 

em. 100 50 25 -

nm. 200 100 50 -

ii.: (a) ilt.~ZJ\tE..J-n:,(f. A ~:foB~ IR.f*-ftJ!JJ fa] ( ~fhi~42-~ ), -jf-,(f.Jii§ 4 ~Ht 16 ;/~~¥ 

L•C.J-n:~~.a~~-~, ~~~~~~, ~.a~~rn~~~~~rn#~~~~~~~~~~ 

~C~;foD~!R, .J-1t-~fa] (Jiij; 4,J,~) :fo19i~E.~~QRMo ~.f--iJt.~zjjta~.J-1t-~fa]"fv;.(:/'~ 

4 1J'~ o 

(b) ;/.i~ZJ\tF!lf.t~m ~A ~;foB~ lR 1'9 a'; it~, .% fa] :fo ii ;t ~!i'*-- ~ o C ~;fo D ~ lR l& '$ ~ '.W; 

~~~'$~~-tta~~,~~~*~~~~o 

(c) E.ii.~, Jtt~ A~, 1£10J±.*-i;L1jl~,@_~~ifol1t o 

~OO~J'b~&~~:El![fiD (FDA)« I~!H~F-tff- fflXiii!::i:tz:s<JXii~£ ~ ( 2004 

1f: 10 Ji ), xt:7Cii~£8<J:i:tz:lif~7ai$~~fFT~JI\JE a 

xt~4:~1-¥*-ll:-T~1~1::~~~J.t8<]~3j(_IX!.* 3-5 o 

#tnfll1'JiYJ~~ m~ll:f'TiYJ~~ 
ra~J.truu ISO *Jl'.JE ~ 0.5jlm J¥.)[-T /m3 

( cfu/m3
) ( 1I12 90mm m~r*; cfu/4 ;Nit ) 

100 5 3520 1 ( b ) 

1000 6 35200 7 

10000 7 352000 10 

100000 8 3520000 100 

ii.: ( a) J:.:i!. :£: "'lii It J.t?i-~4i-i%-:i5; h 4~ili.J-1t- ai; 1h# I #J .ft. ~i~l'] i ai; !ft.!%- o 

(b) ).)..._ 100 ~ (IS05 ) £1-.l:t~;f.fi@. '$~E.~ 1..1%±.~#1 i"-5" ~ o 

1 ( b) 

3 

5 

50 

tftJ1!-JI:~t:J§j_g (WHO) :tr:tt~%~fft~N:J!(:j:Ji.tff TRS 1044, 2022, ffl3'J 2 9=', 

~JI\JET:7Cii~£1::tz:lif~B{]%7ai$~JJiJ~1-¥*-ll:-T~lt~1iJh;\:i:Hi9=':&i7cftW1~1:~ 
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~~*~C~ 3~ ).*~~T~~~D~D*ft~~-~~~~ffltt·~~~~

*fi$J ~~oc ( ~ 3-7 )o 

45-ral'trm1Ja<J ~4:~1¥;flr-Tr:&JJt~>R 

;:;: 0.5f.Lm a<Jj~;fli:,tri,!/&l!l::k.~~!Jt /m3 ;:;: 5f.Lm a<J1~;fl[,g,!J&lll::k.~~!Jt /m3 

~!il !J 
~~ z;b~ ~~ z;b~ 

A~ 3520 3520 ;f:J.Jilj£ (a) 5fJ.Jilj£ (a) 

B~ 3520 352000 *J.Jilj£ (a) 2930 

c~ 352000 3520000 2930 29300 

D~ 3520000 *1.!il1E(b ) 29300 *1:iiiJ'GfiffJi£ (b ) 

45-ral$~;)1!Ja<JT!iffiA.:ttW!ft1~:t~r5~7J<.:lJZ-~>Jt 

~!il !J 
¥-1{!)111 m~m ( 1i:f~ 90mm) ~iliH~:E~ ( 1i:~ 55mm ) 
cfu/m3 cfu/4 Jj\B;f (c ) cfu!~ 

A~ 7G:EK 

B~ 10 5 5 

c~ 100 50 25 

D~ 200 100 50 

;i:.: (a) ,fl. CCS A,ffi :Jt~:W--i:..a}]{r<J,tfiJL T, 'fvA;;lf ~- tll.~-5 5f.Lm .ftU.ia9~~ o 

( b )~~D~, ~~~~~*~~~o ±~~s••~~#~~~m~~~--~~~~ 

ffl~ o 

(c) iJCJI$-zJ!tS.i'f..tl\fdl'J!JJ fSJ .J-~. :it ,{i.t'i<·-*-¥.J~A~ (A, .,(f. Jii} 4 'Ht It'd a .J-~at fSJ S~ ~ 1£7 ~9:. 

~~. :itA~S~~m~·~~-o 

J.f :f:illil:7~~ 1ft l!l)cft;iiF ,g, ~ ;fllf,&!Jt ~ >1t 

;:;: 0.5f.Lm ~Jt}l[;fl[,g,!l&:t\ll::k.~~!Jt /m3 ;:;: 5~tm a<J~;flr,trJ,!I&:t\ll::k. ll~JJt /m3 

~!iJ!J 
~~ z;b1$ ~~ z;b1$ 

A~ 3520 3520 29 29 

B~ 3520 352000 29 2930 

c~ 352000 3520000 2930 29300 

D~ 3520000 *J:V'iJ'G,fij@j£ (a ) 29300 *]:iif)'[;,jjj@j£ ( a ) 
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:Ff~Jlil:IY!~ "f=tm'li~;&:~~ a9ii:k1l'Z9J ~~!Jt~* 

~9:,;f$ 
m~~ ~fff!l!~ ¥~fp 

?&JliJ ( 11:1:£ 90rnrn) ( 11:12 55rnrn ) (-%~¥51~) 
cfulm3 

cfu/4Jj\B;f (b) cfu/ ~ (c) cful¥~ 

A?& 7G1:-K (d) 

B?& 10 5 5 5 

C?& 100 50 25 -

D?& 200 100 50 -

d.: (a) xt-t D W..., #J ~ f!l.it;;j( f.9U\:,.o~ ~ a !ll' j\fj" J.H!lt%-.IA,Fht1t;foi!.Jfl a~'$" }Jtikt.t%-~3.. #J ~ 

F!lJto 

( b) ilt.i\tz;t;;i..J_~,(f.AW...;foBW...!R~fFJ!}]ftlJ ( ~~~i9:.~*:!tt), jf-,(:E.~~ 4'Ht.J6.:fi<-~>R.l't 

•c.J.~~~s.£-r-•~. ~~~~~~. ~s.~~m~•£~i!.m~l'!l~~m~~~ ~~-r

cw...;foDW...IR, .i-Jl:.~fal (~~ 4,J,~) :;lP:!fYi4lE.£-tQRMo ~i'-i5LJ\tZ$.~.J.~~~tl)'fv;.(jt'-t4 

+at a 

(c) #~bJtF!l.iti!.Jfl -t A W...:;fp B W... IR ri'J ~ i9:.~ , ,% itlJ ;fo it ;t]JLti ... ~a C W...:;fp D W... IR !& '$" ~ 1!; 

~~~')j\"~Lfl'a•~. A~~*-t$!fl~a 

(d) S.ii.~, xt-t AM.., ~1"J!l-J:U:t-*.~;;i.~:&:_ifol~ o 

oo~i;J:iit1-tgi!.~ erso) rm&s9t!oR~ff1%Tc 2o9, 1±~%1so 14644-1: 2o1s 

B{]tt#;fif't9=', x>t1sf$~5l:~:Ef~B{];~.J¥;flr-=fr;&!JtfFT~Jlt~£ C ~ 3-8 )o 

ISO~iJ :kr~~.::P§Tl.K;&:;f£89;&:-=fii:kr-&!Jt~~trJ: ( 1' I 41J:3L1J*~~) 
(N) 0.1 filil 0.2filll 0.3filll 0.5filll lfilll 5j.tm 

ISO 1 ?& 10 2 

ISO 2 ?& 100 24 10 4 

ISO 3 ?& 1000 237 102 35 8 

ISO 4 ?& 10000 2370 1020 352 83 

ISO 5 ?& 100000 23700 10200 3520 832 29 

ISO 6 ?& 1000000 237000 102000 35200 8320 293 

ISO 7 ?& 352000 83200 2930 
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ISO ~J}Ij ::k-TW<:~-TEIT~*-li:1£8<J*-li:-Tft::kf-&JlJIHl C 1- I &lL:lJ*:£9:) 
(N) 

O.l !J.m, 0.2!J.m 0.3!J.m 0.5!J.m l!J.m 5!J.m 

ISO 8~ 3520000 832000 29300 

ISO 9~ 35200000 8320000 293000 

E8...t.J£~~rt:~J\'.81~:s:j(ilJ~: 

• ~ .3::~ 00* I g_§j~x;j'g1ij J'b~f=~ttfif~812:4:J!~J¥;fJl:rtliftj, BJ V) ISO 81:5t~ 

t~<iJ;;<fL 

• ISO ~tf· 2: 4:. ~ 1¥ ;fJl: r ¥:& iJt fF];; ia 1$ ~ ~ j5>: J.f ~ 81 Pi - tlif t~ , 3f £!. MJ ifit T h\ 

0.1~5.0!-lm Z !'BJ 81 ;fJl: rr:&!Jt 111 ~ o ;lt1m 00 *£1\(:g_§_g~ 81 GMP illl'/t~J\'.1E ~ "F ~ ::k "F 

0.5!-lm ;fQ 5.0!-lm M # ;fJl: r 81 ¥:& iJt (WHO .!J1 iJ :5t ];; 0.5~5.0!-lm ~ ::k "F 5.0!-lm M # 

~Jl'J~ )o 

• EMA ;j'Q WHO 81 GMP ~J\'.~i1:x1:7GiJg1ij P"'b~j5>:1f~*ffl A~D Jt~t~ii, 3f £!. 

4ff.-~~:ff,J x>t J:llZISO t§ Jjjz 81 ~~ (IS05 ~x>t Jjjz A~, 7 ~:xt Jjjz B ~, 8 ~x>t Jjjz C 

~. D ~19::fft§m81 ISO ~JJ!J x•J)jjz )o rm~OO FDA 81 GMP tlftii1J3*ffl4ff.:ll.:!J~R13 

0.5!-lm 1J}UJ1:~1''F];;:5t~t~!i, 3f fi~~T ISO 80~J31j ( IS05 ~, 7 ~, 8 ~ )o 

• !1<; 00 , EMA, WHO 8{] GMP ~JI'. 111 Xf 7G 00 g1ij J'b ~ j5>: J.f ~ 81 ~ tf. ;fJl: r :5t JJ ij :ff 

"D~" r ll "$}~" M~1Jl t~<i, 3f fi~J\'.1ET *~M "$1~" ·~;![¥U "D~" 81Bt!'BJ ~& 

JJt ( ~f'=~w, AllH'f&~, ~:!115~20 :5t# E1 /~}§' )o 

• ~00 FDA 81 GMP ~J\'.1!1x1~j5>:J.f~81~1¥;fJl:rtlift~1.£~ffl"F "$}~", {.§J!i)( 

~AAttB{]*fiD~-~r:&!Jt~A . ~~~ffl/$~B{]~~~m o ~~~OOIDAB{]~~ 

9='19::ff E.i EMA t~lit§~81 D ~o 

· ~o~mm:BJ:xtg1ijJ'b~f=~j5>:1f~B{]•~~~oc:ffm1E. ~n~m,m~ 

ii,~ti-~~~~tirt:~.ft-fiBJm1ETffimB{]•~~JJt~~~~!Jt o rmffio ~ 

19::ff1~~ ~tlift~~* 0 

• !1<;00 GMP E.i!EXM GMP :(:Effll~~)t~, 2:4:.~¥-¥~-T-r:&!Jt, i~~f?!I~&!Jt~tlif 

t~...t:lE~-i.L {.§.!1<;00 GMP X1~~:7GiJg1ijJ'b81~f'=J.f~, ''!JHfH~1E~~~:7GiJg1ijJ'b81 D 
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~t~rt, rmJt1mifEl*7tJ1.Y!UxJJ:~~*" 

~ £ ~tz:§l:1£3%m Et9:5H&xt tt.!IU& 3-9 o 

~~ Wil£ ?t~~~ 

- fJi; ~ GMP :X if~ Wil£•/j:)t~ A B c D 
&'bffl~ 

4lt.lL1f*I'B ;:: 0.51-lm 3520 3520 352000 3520000 

- EudraLex m 1m~, D0 :fk ::kft i'J=;fi 
JgXM. GMP, ffl~ 1 ":X T-1/&:ft ;:: 51lm 20 29 2900 29000 

if~Jfb~f=" (20091¥ ;:: 0.51-lm 3520 352000 3520000 /G f'F ~Jl\5£ 
3 Jl 1 B ~3(::)[, ;fti:J=l$L 
~ %: ~ 2010 1f 3 Jj 1 
B ~3(::)[) 4lt.lL1f*I'B 

i;IJ0 :fk ::kft i'J=;fi 

- WHO TRS 961, -Til& it ;:: 5!1m 20 2900 29000 /Gf'F ~Jl\JE 

20111¥, ffl~ 6 ":Xif 
~0" l:tl:t 

- EudraLex m 1m ~, 
Wil£•/j:)t~ A B c D 

JgXM_ GMP, ffl~ 1 ":7[; 4lt.lL1f*I'B ;:: 0.51-lm 3520 3520 352000 3520000 
if ~ r.w., ~ f= " ( 2023 D0 :fk::kft i'J=;fi 
1f 8 Jl 25 B ~ 3(::)[, m T-1/&:li ;:: 51lm *~JEJE *~JEJE 2930 29300 
8.123 %:-=.F 20241¥8 Jj 
25 B ~3(::)[) ;:: 0.51-lm 3520 352000 3520000 *f:YI)t 

-WHO TRS 1044 , 4lt.:st1f*I'B fiffJJE 
20221¥' ffl~ 2 ":X if i;JJ0 :fk ::kft i'J=;fi 

~&'b GMP" T-1/&::i: ;:: 51lm *~JEJE 2930 29300 *1:VI7t 
lifflJE 

- ~~FDA, 20041¥ ?t~IR?t~ ( 0.51-lm ;fi-T /ft3
) 100 10000 100000 

*5£5<. 
10 jj , "I.illt.tlj]¥.f - ffl ( ISO ~Jl\JE ) ( IS05 ) ( IS07 ) ( IS08 ) 

:Xifi"!:~f=I'B:Xif~ :fk ::kft i'J=;fi 
0" i;JJ0 ;:: 0.51lm 3520 352000 3520000 /Gf'F~Jl\5£ l:tP T-1/&::i: 
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3.3 

3.3.1.1 I~±]%f}~ 

2:4:. 9='~~~ocifiJ1lti1:tm~ii~xiftz:£ c t~f:l 'J ~~®1:tm11Jtl1fiJ ) ial~ii[VF~ 

~*~•~••~m.m~ii[~~~~~-~®•ii~m~~~~m~~~ o 

Vf~~~~JL#~1~8'-rl;irdt: ISPE t~WJ*=Jtl89~ ISO t~li89 "~", .ftiJ "7 ~, &P 
j; ISO 7( 0.5f.Lm ;&12 : 352000 1-- /m3

; Sf.Lm *iL12 : 2930 1-- /m3 )o :i!liiixt l:t , ISPE 89 "7 ~" 

~!IX~·Ht~li~ C ~D;$t~iio 

~00 GMP , PIC/S GMP ifiJliXM. GMP :ff,J*=Jt!TifEI~B9?t~t~li&P A , B, C , D ~o 

J=H'r CNC (Control Not Classified) IR:IE~~1\tfi=7Jia~IR893Z:t~IR±!!~. i:!L1±1-T~ 

~r~~Jtl o ~1'-IR~~~-:i!li2:~~~~ii~.~~~~~~A~iliA~IR~~ 

Mmtt o M~Pf~~ft~A~~~~*.~~-IR~fi~Jtl~~~o 

W%;zJs:?t:fJJt 3.2.2 l~k&* 3-9 "PJ£1:tz:~~VF~89?t~xH~" o 

~~~m~~m~JtJ~~ii[~~.M~~4:.~~Cii[~~4:.~~)~-"~~ 

?tli!U" o ~~$ir' 8"J~it~%~%-~#:1J?t~Jti1±:1J~~~9=', ?'~15~~-MI~mtJi 

89lt!:-zt T fH~iftil~?JT~~'=\,~~ o 

~~~~~~~4:.~~,2:'=\,~~~oc,m~ii[m~~~~ffi~*~ o M~~ 

4:.~ft~~PJ~~•:i!li2:~~~~~9='~·~~ft.m~. mM~1:tz:m~~*~ 

®g,~4:.~ft~m*~h~~~-~~*~*~· ~4:.~ft~~~m~R~~2: 

4:.~1tii o xt.Yt~~~mrBJ, ~~~'=\,~~&P~~T J5HBJ 89:i!JX\,ii, kA®~nloJ3IUifi 

15t:6fifiJ 1:i!J JWJ WI JJJG;zJs: o 
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3.3 ~WWZ:it 

:tzo * B %1 ~a 1$ ~ r*HJ'&;fl[?J& :1: , ~a 1$ ~ :1! m :1: liZ.:l! m 9=' 11& ;f1L -a-:1: , ~P PI JM :ct H:. 
1~ tl:l1J'&;fl11:nl(;$ ( PGR )o ~ )§-PJ¥t PGR {l[}_))zffl -=f ~~i&i:Jlffi: i¥J t§ ~ 1:1"' J% i'BJ o 

1J'&;fJL1:nX;l¥rt:rrt:-tt:.: 

PGR= (m-Qxa)/ V 

rt;9=', m: ia/$~r*J1J'&*il: (O.S).!m) ?/&:1: (;fl[); 

Q: ia/$~:l!JXL:I: ( ffi31h ); 

a: O.S).!m 1J'&;fl[ff:;l: ( *iL 1m3
); 

V: ia/$~-f*~J{ ( m3 
); 

PGR: 1J'&;f1[1:nl(;.$ ( *iL /h · m3 )o 

~*m~~?J&tm:itHT~i¥*ir-TJKt~st. m?5mrc~ § 5rt"'1:1¥11~;f1l. ~Jt.~n-5 

~!lm o :tzo:7Gii~?!Z±JtJ'EM1l'&*il:?!&~~. J!~±J!;JEI~t§~. #~~iai$~-i&tif~ljlj( o 

~~~B9='1¥Ji&t4PJF'1:*A•;f1l.@.~A~ill~-1:!lm~~i¥J~~*-· 

:no s!x>:t A 1*~ :IJj ,~, 1Y&*il:?!& 8{] ~ 111U ~ m -r-:nn s!x>:t iai~ ~ r"J 11&1: !f'?O ~ ~ 8{] ~ 111U o 

~~~~r".lm/$~*1¥i~m-r.PI~•~J%~1¥i:l!JA:I:.mmm•M~~mM 

~, §/$Bt~,~r"J~JXL~*~liZ.~~®m~~g~ffi~~~* o 

3.3.1.4 P~&Iz~m 

MJ"'~~I~:ctWI¥JTm~&MH~C*~i&titi¥J~@o 

rc~PI~~~m~,M~,*§*~I¥i~~~~~rc~~~~x~~i¥1~~. 

w•~A~-~E.PJ§~~§a-r-~~~#~~f?09=' o 

~ACi&tit§~~~m~I~:ctW~~~1:J"'~~i¥J~~~~ o ~m~~L$* 

i¥JM~r.m?5m~~1:f"A~i¥J~~tt.~~i&i:Jlir*J$A~~i&tJJi*$A~~~ 

~~q:r~~!Jml9J:8{Jm;~o 

3.3.1.5 15~l~ffiU 

~~$1$~-~~~*~m~~~~~~~. ~~~~~~~tt,~~tt~mJ: 

:I:PJ~'t':Eo ia/$~~~~111U~ 1ft PI ~:ct~ r:tJrt:~JJ\l, ~p: rP1 I ~:%~:l!A~£.:tl/$ 

1-t:tttL!ti¥1~~' ~~~~~¥~-it#~~$1$~~~ 9=' i¥J~~!lm 0 

191 



3.3.1.6 ~~*~'~'~ ~~2i'ti~*~ 

::k~ ~~ # ;fJl: -T:ti~l' J'!.::ff ~ill f1 , H 1f- ;J\ ifl3:5t1J~UJl:J'!.::ff ~ill f1 , t~ ~o ~ffr0ID" ~o 

m•. ~m~ey~•m~.~®*::ff•~~~mtt•~~l'*•~~~-~-®~ 
$1, 4if5~¥U}!;flli1JtUJl: o 

3.3.1.7 1.fifi.JJL t13x~H~mx1~5~:t~m~a~~~nll!l 

f§!~Atz:~s"J:£ft]U5~!f'm1~:9, ~~I 1tat, -.i;llfiffiiA&:5t#W:liJc 100000 

't-1)'{HJ1: (;fJ1:1£~ 0.3flm)o -.i;Jit;J'A, :!1tf-'fs:l'~8"JIA&:5tf!PeytJ~W::ii3c~87J'i'-_t~ 

~1£~t11E pq 8"J1JtZ;fJl:, 'EI:J%£~ s"J~IHlii o !§tr'SJ ~?.ffil. JJVfotl!Eoc~4i:fJO'i9c*001ltZ~ ~ ~~ 

Kl!oc, x>ttz:rfb!.W:Jitz:~~ u~ 0 

~-~~-~ffi~~~#~~~~P'l~~~~m~.~ifl3:5t*~•~~~~~ 

ffim~~~~~~H~c*~~~m~~mW:~P'l*~~~o 

l~ey~:J;-~ P'J1JtZ;fJ1:5' ~, •~¥;1E~~pq~~~::ff iiJJr:fJO'IR:ir'H~~s"J ~ ~~l!¥ o {EI. 

~.~~•m~~~&~st.l'nw•~~~~••*m11'E2m~P'l.rl~~~~ 

~~oo~~o~n~~$~~~~S~:f.f~. ~~= 

· ~$:5t~~~m~~~~~~~rz:~~~·*•Ao8ili~P'l~mo.~~~ 

eyMm~~A•~~~~.~mr~~P'lm*~~; 

· ~w•~~~~~~~eynl'~~~~~m~~.~w•T~*•~•ey~A 

A~. {Ei.~:±', ~~'i='eytJ~B*::ffw~~AM~Lits"J¥'5~~ ; 

• ~T:i!li1Jc.RABS 9=' A~~k:X:7fl'l~. i'l~P'l*OO~iUf§~. ~lii:f.fm~~:l;"f, 

Jti5( ~ n n :7f s"J ~f.ij~_t:1Jt~1Jo ~$-f*=t?Wi: A ~~ ~ 1~llll, EIJ;}!;fm ey ~1-t; s"J :i!li1Jc. r5 ~ 

8"J1~1fiU WfJ)f[; 

· ~Tf*~~~~-~.~:J;-~~~~Xf§~~m~.Jl~~lii~~~~J.lll~T 

oom.~eyn~rum~~•.m~oomol'~w•~~~fflili; 

• imrl~iti~~ pq~fflllfr:::ff~~:)(:~~rl~~ ( HEPA) s"JmtJLrl~VUEI. ( FFU) 

~~~ey~-~~pq~~~~oc~~~l!$o 
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*•~.m~~~-*~~mo~~mo~~·~~~£~-~A~m~~~o ~ 

~~m~m~~~-~A~~~~~-~,~~~-M.~~T~~~~~--~ 

~m~~ o ~¥5~~~i'i:-JR•ffii$~m~1-!Fm~f$:7t£:iijg~~~~ 0 

5fiJ ffl Jn ~ ¥1it ~ ~ :/J rtJ ~. tfR: 4JJiE ( ¥u :tm ~ ~ rtJ tit 1J , ffiJ $1-IF $"3c D ) tjj 5flJ ffl #ii ~ 

~m~•~~~M~¥5~~~~•*•~~m*~~~moc~ffi~~~~#~) 

f'i~~~pg%nX; "ffi~¥Jit" o ~~#'l'if5L~, ~-9:.~:;$:J:kA.:*:tr:tli~1LrtJ~¥ffLZ9J, f.§. tiE 

~3f/G •t.l[JE, ~~§~~:E_ffif)t·l3c~ § {'$ ( ~ 1it~ 20 &_I Jj\Bttfk:-9:.Bt, /GiiJ 10 ?t# epm 

~~). ~M~m-~fflf$~pgili:f.mffiJ$~-~~~~Mf5L o ~~~$f$~~¥5~~ 

~~-~5.i~, :tzo*.fltfij;. ~~z.~:J£1ffu ~-9:.~¥¥¥5~f!7J:/JOO, •t#!:-9:.¥Jitmf'i~ tt#ii~ 

}!~~J: o 

3.3.1.10 ~~mn-~oJ~o&~ 

~mJ£:JrrtJm••~~••cnft,C~M~~,~W~)~~~m~~~~ 

~1J~t¥Jt~¥Jit~, :fto/G;ff:~.fit5.i.::PtJt~tit•f'if5L ~, 0.5~ l.Om/s YJiE:i!f'i~•:J£1!5tl ~$£8~~~ 

~~~;fJLT o 

1£ 1!5U ~ ¥1iE :/J rtJ ~ :/Jrt£1£ 1!5U ;fJH~ ~ i'BJ 8~ ffiJ , GMP ~ >ft:~ 7F-f~ ~ £H~ i'i: $1~ ~ 

~fij;~~ I'EiJZ J'EiJ{5itt~-1'-m79W-~ff~ ( DP ), ftOO GMP /G~:2-9:.~3JiJ Zi'EiJ ~ DP 

{fi:J;Jii.JE:lg/G{ij;-'f lOPa, ~00 FDA .i)({fi)g 10~15Pao f!Mi~~7F-f~~iRitBt~R~ 

f!lJ~~B~ff~m$~ GB 19489 {~&.i~~~~~~ffl~>J(:} ~>ft:iRit, ~1::!Jm1C~ 

!Wf~}K~>J(:)'f-~1jt~ 12.5Pa )g:f~~ifi o 

X>f-T f1z-T*J"U~~~~:7Cii~£~~1K. ftOO GMP J;Jii.J£m$~~ D ~IK ~~:*J;Jil. 

JE; ISPE iA)gm *11&§~·191U.iiJ ~ff~~~tittit:i!~:/J:r\;, ~Rff~15Z.*:7C7t¥91U. 

iU ~-9:.t1t:¥JiE rtJ :itH-T~t? o 

~1ifijJEff~~·['i{£~, ISPE Jr-mT~~~~gjf. ( :tzong:if) ~falftit•:/Jrt o 

Vp=254 x ( 0.3048 x~005 x A )
2 

j\;i=f: 4005 :lgtfk:-129-T; 

V )gJ!~, *I*# ( m/min ); 

Vp jgJ!~ffjJ, .lft~-JR)g B5-i'BJff~ ( Pa ); 

A )g7ffL001H, f:!r* ( m2 
) ; 

Q Jg~~YJfL., .ll.:!J* I*# ( m3lmin )0 

E8 J::r\, ~fL D 001H 0.0929m2 
( 1 f:/J~R ), ~~rf,E•jg 25.2m3lmin at, ~ 
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fL P WHmfPJ% nlt~"J 12.5Pa 8~ lli~ o E8 -TJ!1JHst1JgitiDit E!~:fftE, :\1 ~4d~~ 1*1 ~tffi 

JXl:l:~ t~it.JXl:l:~::k, J;jmJJEEE~~;;;R, ISPE J!i5C¥H~4l~Pf7r*ffiH8JiiftRI)ft:bo 

C o.Ol5~0.15m3/min) E!~JXl:l: C t~~M1JfQfE~rm5E ), J.ltfii{llfPJtEiJi!iliJ\WHBJ:iltt~tffi¥m'J 

ii\:itt1'Ji)i!i]~ 0 

:t~ ~ *fflw;j# ~r9!u7r.=r\: = 

• r"SI$~zJBJ ; 

• r-s1~ ~ -1:3 ;tt: m ~ ~~ ,r?: z.rBJ 0 

,R~ JL~ lli~#B-9 ;J\~I fF:l:m~PJ ~ 1/t)t:i2tl'f:ii*:::f ~ ~~!Rk:t2JBJ ~llih 

CN~4.W~~J;]1e$~2~~lli~);·~~~::k:l:lli~~::k~w~:ii~*ffl;J:t:ffl 

~J!lt88~7J7!, E8.LI:~~llih1~®#8"J~ § ~:E_ffi!i;J\1-t , ~Bt!i::ktiOC~'J\~~itilR~ o 

E8 -T1J1t :I:11VJ\, ~~llihr9!u :I: ~8~~!M~·!JMIVJ\ , ~jij-~Jt;f~8"J~ffl~~4.lli¥1t1~~UES 

•.EEh~:l:~~~~w:i':t~:~~*~m.*P~~.~~-T~*~EEh~~~~ 

1-/j.'ffB~~~ o 

~~EEh*~-T~itt:±l~~~4.JXl:l: ~~~. rm~#~m~~4.~~•~m~ 

Jt~U~Jt5E DP ii ( lli~) 8~:1J7!1~~UTi!f:l1!ll.8~f.llZ.ffi o 

3.3.1.12 9,t!J! 
1"'\J.Yi ~ -m:w:i': t£ 1el$ ~ s~ H:LA. P , ~m kJJil. 1% 5'~ :W-1'5 ~ 4. rm>I'Q ~ 111u EE~ rm w 

:i': 8~ ~~ flt!I'Ell, ~ ®E(.~fli~:ilii~-T RiHl xHI:l A~ i'BJ itt1-T~1!JU, ~ Bttt];] ~ I Jm1ef'~ 

~ - M•-*~~•~mm~~. ~~~4.~~EEhw#~ -~ = 

• t~oc.=r-t-~4.JAEEh~6l.!::t~tt4.~~1~~tt:rtJ1~6l.!:; 
• l:Elli.=r\:- 4. ~.Vi~ fir -T llih !i~ £1: , ~ 4.JA 4. ~.Vi~ rtJ 5'HHE :±l ; 

• ffl lli.=r\:-4. ~.Vi~ 1ir -T llih !if~&± , ~ 4. E8 5'~ rtJ 4. ~.Vi~ ~lEA o 

t!HJiHJG 00 GMP ~Jt5EJJll~i"Si$1R 8-9 ~1¥-WJ'i: ritt1-T~ ~~¥9!~ o 

§ffi: 
• tl:*··~~~iiW,itl.ffiw*ill•.~A~!Rit!:Ba~~~ - ~~ttW~ 

~~~c~m~~-&M~~)PJ~m~~~~-=r#~#~,m~t~:w•~~-~ 

fDtJHW*~M i'BJ itt1-Tr9!u iJ\; 
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•~B-~ey*ffl~A-~ffi~~~M*m.*WB-~MA·~~~~W 

Jjt' i)\5J~*¥f~{J\)fll*¥f:A j 

• fti:.&t:AJXl~ft~J]!J]UllUxt c -~ D • ( &,~Bt ) :itt1-TZ9J~~1ftW o 

!IXMGMPm~ 1 (2022~) :7Clii~J'b~1:.F, xt-TA, B, C~$:itt1-Jfix, Z9J 

~~¥¥*'.:1:-T~~tftW, D ~PJ~!E TD~, Z9J~t~ll*I~JHfH1~1E, 1:.FI§inlZ*:mJXl~iW 

ffl~~~~#ttftW.*@~Z9J~~~jjt o M-T~-~-~~*~ffi: 

• A~~, ~¥¥*'.:l:r~1Y!Unlli~~~1'-3~:t~tit'P:P~-:itt1-T, ~ffii~4HI3.~; 

·•~~B~~~~m~~~*m.~~*¥f~$m~~-~o B~~~~~

~-~¥F;;t:AnlZ~~. 0{f£~.¥ff:§~U$tm~1ffilJf5~7t-lJZ-7trl'IJ~*m~1-t. :tm=*Jmtl:l 

Wffl:Jt -lJZ-, nll~!l!.bt:tli¥; 

• ~~~~1ftlu*mat, m:~m~U1:.tz:f'F~l=f~m139M~-t c 19u~o. i&Ed!~::Am-f*, 

;t)JtiC.FJ'bW:JiJc:!ilttt~!Jm139:fJ~-l-) Yrw*l39-aJ§~5 1 ®1:.!JmW:1-t*:fe;~~1f1PJJXl~~ o 

~0* E8 -T§Ti&I"!;:tl~.¥1¥~1'5~!1m, 3f £l eyfj~~:j:ff!~~¥¥;fJl:-Titft~~tl:l :fJ\\ie; 

~C~~ = ffl1:.!Jm-f*,;t)J*.FJ'bW:~MttJe;~).Yf*ffl~~-~-~--nlZ~·* 

~!t~JXl~ftlW Fo 139~±Jt~jjlj 0 

~00 FDA 139 2004 ~#&I~t!'fl¥J1~1E. ~:7CliiFJ'b1:.Fl=f~&1'-1:.FfJf?XMi'EiJ, 

:i:!gnlZ~,OO!jE!!;§~~. PIC/S GMP, ISO 14644, NEBB ~ PDA :ll.I1f*-ill.:fhlf~t!'fl¥J 

m1f!;*fflo 
*•k~tt!E~ml¥1.~~-rm~wffl~~~k.~r@xliii"!;1:.tz:~~~ 

-~-~M*m.f£-T~~~TM1:.F:tlW'=f*@tif'Ffi~~~~~±JttR:~.-* 

j~-~~1!JU7Jcf o 

3.3.1.14 ~i'~'nm. ( *m ) 55~ 
1:.tz:~-•~*~~~*~· &-1-*~:l:!g~•--t-•~~~~~J]!mm 

( AHU ), -1'-*~Ji #~fJ\\:7-J-**~ID!I39I"!;:tl~.¥W:rei$~~139 ~:l:!!~ o tt~o, P Eli 

~1-*M~~lli~~W:xliif'J'b~Yr~*~~~.*~ffnlZ~m~~.FJ'b~-f'FAm 

139 )Xt,~iSJZ1ti 0 

~~-1'-M~1:.f'~*~~~*~·~«~~ffi: 

• ~m~~ AHU, m?!z:~~-1-~:l:!!~~m#t:t. ~o*jf;-•:JG£1:.i!i!z:ll!. ~1-mm 

~il. ~ m ~1*-~1-r; 
• ~m~~*X;J\~m~il.mf£ri)\5Jiit~rJ\\:l!.JXlf-~. *•1~ § Z9Jf-~rW:lli.JJr£11lu~ 

~*; 
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• ,~,-f*~~*€1~, ~ZSJ]g1:E:JG1~m §19Jf-it?&It~i£r, 4:iJ1'-7tlK.R~mJt:$~s"J~ 

tfl37t~~t§, 1:E i*J IM i'BJ ~~t§~ £ 1~; 

• E8 _:FPJ*ffl~1£!§t;J,8"J7t~JXl~, 1!!r1:ER 'f!§t;J,EI"J/fl IVL2JBJ J*J;tffi ; 

• £~ xt111U~ r :itt1-T fi!Jtfi3?Jci~, xt •-t-7t!KYr~m B"J;J,~~4:.&1:tlf!:fJL~ll 8"1&:!1rf!

~ , ~~~1'-7tlK~mB"J•~~-~mm$~~~ ; 

• l'iJ ~~ ~ E8 HVAC ~U1E:@$; 8"1 F £ :Y:X 15 ~ 8"1 l'iJ ~~tl: ~ ~:li1~ , l'iJ xt~ 't !1m,&!: 

~nm:lli*i~ ; 

• :ill!~1:E IPJ -!K:I!!)Z ~ 8"1 :Y:X 15 ~ ; 

· ~r~~·*,tz:m•*B"JW~jgT:ill!~~Jt:~W~B"JmmNtz:~~~,PJ/G 

fij}ij@J}Xl, H~:itt1'Jfi~JJ~ o 

1EL*ffl~~!§(;J,~4:.&1Jlf!:fJLmBtB"J~~:;!ik~~:fJJf§t:&ft~:bo, B 'lt8"1~1Ufti 11=• 
-tl1~t~ :bo 0 

x•:l" r~ 1-T:rl£ ZJ\.~ 1~ffl at fBJ 7G [PJ , xtrJii'dillUJt ~ 1!JU ~ >lt~ !JJ IJ !tX* 8"1 ~ f= !K:I!!)Z , ~ ~ 

1%1 ~ mztF D\I7t3f-JR:I o 

'±\g ~ .!~ lVI E3 I:::;Tt;r. /,:;;' '/;'7 *IT 3 .3 .1.15 /oi:P .:E..lZS:JXII~ --=11~ --=t.JAAA 

~~ffl~~m~~~~ l*l15~4m -~*~f=IK~~~* EI"J ffl~~4:.*lXl•,m: 

J~&r1u :ii*iEi = 

• nm,@rs~~ffl~N~~~*B"J*lXl• , -Eitrs-nm,@ffl~~ 15~2o *~ § ~atrBJYr 

$8"J*JXl• ; 
• .flU!~, i~fft?eyitJHii@!E EI"JJXl. ; 

• ;f H~~J*Jti~JXl-fQ~t~~J*JiEffOO:Yf'WffiffM~4:.·z~; 

• 15F:iiE{!U€i1sl~~ 1*1 !fit A 4:iJ;J,BtB"J~M~4:.·:JG;J'r 40m3
; 

• ~m,~,JXl.J:J-JR:itJXl•B"J ftift.~ia~m:]g -5%~10%; 

• ~pq -{§.)Xl D B"JJXl. J:)-{§. )Xl Di&tit JXl•z~:ffg:JGD\IJI:li:cti&titJXl• s"J ± 15%; 

• ~mB"J-{§.rJ!~r9!UJXl•bt~4:.ZJ\.IJ&D\I*r-{§. § s"J-JR:itJXl•~~4:.ZJ\.IJ& , 1EL:JGD\Zi!:li 

ffl~~ EI"J~)Xl~{£~'/tl'iJffl"~4:.ZJ\.!J&"~-!§t]g1[ ~EI"J*~~~, "~4:,{)( 

!}&" ~p jg 11'-;J,Bti*J~J*J~4:.~I~B"JiXIJ& o 

ffl~~~~4:.iX!J& IPl rsi~~~!JJU~ § ~strBJ~!g~l&;:k~, -w~:z~s:7tM 3.5.2.1 ~ 
4:,{X!J&o 
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:2:1_mj*~l:iT3Gu?tJ;;: 

•1imtJXL:2:1_mj*~ c 1oo%ttffl*lfJXL ), ~P~4~:ct91:tli!.~¥J, ~~mJEVFtt~?J&5fi:I?a~ 

~~~):jt!¥J*&~:2:~J!A, ??.\.§X~~®:2:~~$fll=tf:\; 

•1JmvfilQ5>:-i_mj*~ c -5Es?ttr.l¥1*&~*lrJXL~*r*l@JJXL;fEJ~~it ), ~Prei~**JXl 

~$?t~91:~1¥1***lfJXL~$?t~ffl~*:2:~1¥J@JJXLmitW~ o ***lrJXLA~~~ 

re~*r*I&~ttf'F.A~ 40m% it~, .llt&HfJJll:(WJJE;fH~~*r*Ifll=ili2:~8{)1Wf~ o 

~~~VFru:2:~*~A~~~~5fi:I~fi·ffl~I¥J~~.$~:2:~*~~~~JJll 

gi:iJ~il~*m~VFru:2:~*~·m~~M&:2:~*~1¥1:2:~~~~VFttm: 

• ~ ~~~1-t5>:~ iftfJ=p *~; 

·~~:ctwa~~~~¥Jffl~*C~).~*r*I:2:~~~91:~ill~~~~~x~ 

~Bt; 

• ~~ ~ i!ffl~tf1A$1!l , J3J~ ~ f*fJUlfilJ ~ ~:J;J~t:ilt:kJ<:JTI:~i 8{] I!¥ ; 
·~~:ctW~~~*·~~~M,#~~~~tt~f*EB~~IJ¥; 

• -~~~~~~~1*1¥1~~; 
• fli=:JJ!d~j ~ , @j :J;Jfr m ~¥J ~ P.J~ ; 
• fli=:JJJ(fl'- M=liWi:J;;:fJli1-TOO*if~f't GB 5044 ~ IfR~'Ii~fH9!"iif?'J1TI:~fiOC?t~ ~ ~~~ 

J:E 1¥1 ~ ocJTI: ~ k.,{ _t 8{] ~~; 

• ml*f-*ttf'F~; 
• J]Jc:!M'Ii~£~~~; 

• ~~iffU£~-=:~k.-{_t";if!P ( ~~-=~ )o 

mmm*m~~*~.fflk.,{~~If'F~~¥J~f*a~,~-~*~•~~:2:~~~¥J~ 

~~0 

~1tl'l'fi&~¥Jfli=JXL*~, JJlllJia.rk-19::'1:: 

• ~~~1t:2:~1ftiJ:P*~; 

• -~~~~~~~1*1¥1 ~k~; 

• fli=J]Jcfl'-M"ii'li];;JJli1-TOO*if~lt GB 5044 ~IfR~'Ii~fH9!$~1TI:~Woc?t~~ ~~~ 

J:E 1¥1 ~ ocJTI: ~ k.,{ _t ~¥J ~ P.J~ ; 

• fli=:JJJcfl'-mt~if.§~:tJomufrlt!R, ~:DO"ii'li, ~~~~~5fi:I:J;JrJ:JTI:il]t'li~~~~x ~ 
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~8'-J!Rk~; 

• t-ll::ffJ:~~f'!.\ , ~:J;J1l-&t8"J IRk~; 

• W<JI-*f*tifFIR, :ffJ:~tt!:~J'b1:FIR, 1:tmftUJ'bi=f ="*VJ_t$~ C *~-* )o 
Yi!fl$~ C IR) 8'-Jt-II:JXl.*m, J.l!I1'"4i!~J"U ~~JE: 

• m*IIk~W 11:~)7~4.-f*ffUil 8'-Jmnm: j 

• t-ll::ffJ: o ~jt:fm~£1:Fffl/$1t2:1J!J.*m8"Ji,JTJXlo mt§fWi-J:EIEe~ j 

• t-ll::ffJ:*;§~~~ , ~:J;Jtm&t4.f*8"JfiU'lWt-ll:lXl.*m, m*IIk!W:Jc ~W:J;Jmnf!1 ; 

• xtJ~iJ~t-ll::ff!zJm:ctOOt~t-ll::ffJ::f~il8"J4. f*, t-ll::ff}{Bt m*I!k5lt:t.lmJJm:; 

• t¥7?K~£ c ~ow?~~, *It!ii~*' iiif*, illi~*~) 1:FIR8"J2:4.:!:5JJ.l!I~j'@j 

~}{ 2: 4. :ct rlli ~ :ct ?J!( J§" t-11: :ff}{ ; = * fft r~ J3t ~ _t W<J 1-* f*:ttfF IR liZ.!E tm $: ~ ~ , J.l!I ~iS- f-IF JXL 

.*m~j'@j~2:4.:ct~~$:-~~~Yi!f/$~(1R)~~t-I~D5lt o 

*fflJt~¥~$xl®a"J~~1ei~~ c IR ), J.lliN:i':¥~$t-II:JXli&J1f!1 o 

2: 1J!J ;fJUJl PI~ *fflWI i5 ~ I @] JXl;fJL 8'-J $ ~ ;fJ1 :i':1J i\;, ffl VJ:Hf~ii:ct.* m ~ HEPA 

tt~~~j'@j ~ff~ o $l}Je;fJJ:i'::ifPJ *ffl-~ AHU J'GX>f~)r~ 2:'4:.J:Ui5lt:t.l, Ji~~- i5 

~ ~ i5 AHU 11 Vf 111 ~Jl fF WJT JXlf~ JE {_se:ffl ; xt -Ttt )$til ::k ~ 1lJf Ji: m~ ~ ~ 2: i)!J ]if fH~ 

::k~J.l!Iffl~i!,ii~PJ*ffl~i5AHU#Bm~~;fj)fiU%i\:,~~1Ji\:PJ~mj'@jPJ 

.®ti , ~-i51&4ii!i!zil!'~l5Gr~.*mff:tw~;J\Bt, {JJPJf~:it: IRk~~fH~:m:f~PJ~~B"J 

~ftj: o 

'E3~ 3.3.1.19 till!}~ 

2:4.-~~~2:4.~*~4.~mi!tm, ~m2:'4:.~RN*~~~**~,~~ 

"t§fOt!C0" o 2:4.~!3t~f~, EJT§~*1~~7.k%~Y; 2:4.~!3t~~ , JnU§~*1#~~ 

B"J*%o 

moc~-~~2:-4:.i=f*;§*~-4:.~~Y,~;§~~*~1r~= 

• ~ilxti~oc , *~~4ltiL1r*2:4.i=f**~-4:.8"J&tii:, iii fir~ kg/m
3

; 

• *¥~it' *~~4lt-=f:R:~2:4.i=f*7.k~-4:.8"J&tii:' ilifir~ kg/kg ~2:-4:. j 

• t§xtr~oc , *~~2:4.i=f~ilxtr~oc~IPJ~ocr~tl!J~~ilxtr~oca"J t~rn: c m&n~ 
2:4.i=f Yr*7.kf\.ii:~it:4.¥Hrtl!J~7.k f\.ii: 8"J t~m ), i!ifir~a %t~ o 

BA~oc.*~4.f*i=f*~4.*ii~~~~t~C0~~oc,~*~4.1*~xtmoc~ 

1Ji\:Z-o 8,~ ( dewpoint ), X.~B,~~OC (dewpointtemperature), ~4,~$:1=j=l 
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3.3.1.20 ~~ffll!l~.6X*~* 

~~mm~*~~-~~-~~~~£~~mm~~~W~*~~~. ~~* 

~~~£~~mm~~m~~*o ~~I~H~c*~~~~7~~~~£~~~ 

AlA ~~f-. ~w~~m~V)=12SJ~, '~'~*~t#:JE HVAC *~*ffl~~~~~8'-Jj::~I2SJ 

~Z-o ~~mm~*-m::::kr HVAC *~8~1<JJ~f_j ( ~*) ~*o 

~~*~~~g~~~~~#~-~~~~~g*~C#.B,~~B,m~ 

~.~~~,m•u~)~m•JE~~-#~mfi~~o ~~~~w~~M~m. 

m~JE HVAC ~1llU*~~$ffl:li*~o -fffU~o. Jt1f.l:t'm~~*~ IJ!$tt'?O § ~*~ 

( BMS/BAS) -m:ffl-Ti~1-t~iJI*~~iJ~l1*~· Iiftl~~*~ EMS -m:fF:Jgial$ 
IK~Iiftl8~~¥Y!U~~~U, w;i~:§:5t3f~:ii o #~ GB 50457-2019, J!~~iYlU*~lr 

~{$~~~~11*~~~~*~Jt3f~:'ii o 

:93 -~ ~rYlU ~~1!JU~7!~tcffl--1-a!l:csta~:tli~ lit~m~tm~JJI!*~. -wu~o~tm 

ic ~-l~J¥ ~ 1!JU * ~, {! HVAC ~ 1!JU * ~ 15Z.~ ffl -T1!JU ~! ~ Y:lmflfi ~ ~ 1!JU :to ~t :fft 

1:- El 
i=tJl.!J\ 0 

~15Z.w~~¥Y!U~-1- HVAC #~~;j\~1!JU~II, m~ HVAC ~im~J11!~~1!JU:f::\:J 

PJ~·EH1S1:E~W~1!JU ~. ~o5t~~1llU*~ (DCS), 1I~~::f:~1llU*~ (DDC), PJ 

~lj~1!JU*~ (PLC) ~o 

3.3.1.22 t&~gB1 

'i3C:i!~1-ta~#~ . .WU~o$!$~EEJJ, ~PJ~~%~&Y!~:tli•. ~o~i'l3f.:kZIBJ o 

:Jg~y~~&,~:t!i•. ~ #~~~JE:tli•.Mats~~:rt*~rm. 1±~ m~m~~W1tiPJ~ 

~(PJ~~B~~~at~~-)~m£T.m•.MatM*mnM•AlA~~~~# 

J~~it n st s~H 1a at rBJ 0 

3.3.1.23 B1fEi.J1JDf3ZS¥~ 

~1¥1:Eili:i!?Jl~1J'f%jk1!fTm1-TiY!U:S: ( -ffftl~oJXL:S:iY!U:S: ), PJ~~flfi~~?m. ~:92. 

~~&Yr~m•o ~#m~m~m%~••1£~~~••at.:::k$1!ffli!~M~~~ 

199 



3.3.2 ~i+~*:Itl~ 

3.3.2.1 tl~ 

HVAC *~Nit8f.J §f;f,~:J;IH!t-1'-1"-{fit GMP 8f.J*~' 1i}H-f*JtmJJEf= £fQI~8f.J 

~>lt VJ2Zl~!jfif_lHJUi1 C t~ :tmPJ1Ht, PJMH~-'t':L PJt~~'i1: , ~ffi'i1:2Z3C~'i1: )o ~ 

llt;<:j~, Nit~~JI~-®±-ill.::/J'i1:Bf.J1f!k.3C~, ~~, ff-1*~::/J008f.J~JUi1fQt;f,li o 

12Slllt, HVAC *~ia:itJj\~_§_W,£Jj)zTfft~J'GJ!t8f.J HVAC *~Nit, f=£t~,82Z;!ti 

~ttflll, ~Jj)zTm~£~~frl3i'l8f.J :I:ifJT~>lt o NitJj\~_§_)_j)z ~,L!( HVAC *~:G~~I 

rNit,MM~0Bf.JJt~::/JOO~~•it.#~~mi2SJ~~~~:G~~~~ o ~~m 

&r, ~ HVAC *~ia:it;f§!k_8f.J i'2iJ~'E11%: 

• A~ ,N*2ZM·,~~~~~~; 

• 3f:JJ_t~ltM i;rJA8f.J~f=:JfA; 

• ~1'-J% 1'8Jpg~JJ(ff8f.J 1::f=$$J ; 

• J!»l:~I~;fj]f,D; 

• 3HBJ~1~2Z~~tZi!8f.JFIW'i1:; 

• ll8f.J~~fQ{fti[ ; 

• 4Jli:t i'BJ8f.JN1f~llift; 

• 1iH~ijJi8f.J~lf 2Z¥fiffi~ llift; 

• HVAC *~-l&t.R!Xl~8f.Jt~JJK~>}t; 
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~:ii~~W~Hm~~IZ:,N§RirA~~~#JW:T-,~~~~~~~~ffi:k 
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• ?e~~t~iJ'ff--~*· 'E11'!i: 

o ;f§xt7~13t; 

0 $1~-§JiJ; 

o §~B;JjB]; 
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~*~~~~**•*~~:>R~;tm P W:>R , #~·~-~*0 

M+=a ~#-RS*~~~##~mPW:>R, #~~S~~#o 

~'ali GMP "~1* 15, lijh~;fQ MziiE", -ili, :;ff J=jJH_ftJ~Jl!.JE: 

" -JR:itlift~ 

-JR:• ,-JR:~ , 0m*m~*m•~~--~~-~-JR:it•~c nQ),~~~-JR:it 
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J!-~00~ , 7f'.kWii*~OO~ , fl~:Ei.Jfli~OO~, ~Ef,Jffi31l~, ~Ef,Jlm:I~, ~itiJt 
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• i~m*ma~~*; 
• J~F~mrti 1 m••*E~~; 

• J~F~~r9!uw*•~; 
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• )(14~* 0 

3.3.2.6 JXI,~~i!f1i!i 

JX\,~W~~-#W~*m~m#mtz:Jb~:l!:~tz:~~~~~tt~o ~~:I!: JX\,~ 

if1ti;J\~_§_:J:t:m~~:1:1J.$:*JX\,~]L~:fj[~Jii.fi:ltt1'T HVAC *ms{]JX\,~FiiSJL1ti o 
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~mm-ms~<~~;fj:j•~>m-AA,~~~*m*~~~~~*m,oo~~~ 

*m;fU~~~*m,~~~m~~~~*m~~~m#,W~~w ~m#m'.kmi~ 

#~Cc~)tzo~~~~ o ~-#~~~tz:Jb;ff:!I~JX\,~~~lliffi~~mm-ms 

~ Ol\!fJ~ifiJEJ§~ > m= AA, ~~~~*m*~~~~ u[Q) *m;fj:j~~~~~ u[Q)* m, ~l'x 

m~~~~~*m*B*mJX\,~W~,~~tz:£'.km~•~tt;ff:l'.kmi~#~,w 

35 iJ *ms{J'.k'tJt!riififiJ'.km~it7G~, x=t~EJ§~!J~iiEI fFs{J7f wL 
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• PJ kJtiH!i!iiR~1ir:Ii:xt*~*1'T%~ C -f§tl~n: 1±J%18JFzfiT!Lt ); 

• PJkJttH!i!it§Jts9~iJ.1tj::x-f*m*1'T%~ c 19u~n: AHu *~ ); 
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• ral$!R;;f§_:k~~: i15l$~ffJJ, 1Md~JX, 1.*~{X~, JX\.:I!~ o 

~.JE.:km~~.~~H~c*~~*m~~~~~mT~~~: 
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• 'D~~i~~H~; 
•191~~,\';j,~;JEJLH~ C %~1K:ill~ ); 

•ral$~~M79J~~*~~~l$~~; 
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~~~*m~~c~m>~~~~mm.~~F~~~~~M~~~~&~-~~ 
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11or~tJL8"J~~JJ o 
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~~aM~~fiW.~~if$~•~~~~~s~~~~mo 

• ~o*]l[~~ 8"Ji~7~~~PI VJ1Llt~ti:1EtiZ':m i'BJ, ffii't$ftW~JEVJ~~U 7J!f/$])[ 

8'-J;f§xtr~~~*· !J!U mPI~~$~1~m~r~Ho xtm i'BJt~:1Jo&JJ*:1Jo slBWmWtt. PI 

~fmt:J;- ])[~~7~~~8'-J~tffiA o 

• ~¥i!f/$]l[~;f§x•n~~~*st, ~*8"J]l[~~2:~illZJIG~tt<ttPHi'ttPs-¥1}~£:1Jo?'A 

~~fF~r~:1Jom. m ~ -JfliJ~;f§~7~~ o 

· ~T~~~~**·••~:Wm~~Pin~*ffi~m~~~4~o $tt-~ffi 

~¥~~tt1~ ( 1~~ 30%) st:t%d'i::AJnu~o~~~IUW~~:%~~ o 

· ~$~~~]l[ ~D~. ~illlif*~~~-~~~#T~m~mo 

• :1Jo 7~H8"J1ft:i':~~i&tif AHu ~*Miiftt~Hz~W~if~tP:llWzs, ~~~:1Jo 7~ 

Bi&tif~mz~W~.i&t~illZ•~*~~~-~~~mAo, ~~~-~m~~; ~ 

~i&t~~m•~~m~~~ . ~*~C~~)~~~~#~~~~moo~•~~m 

$;~*c~~)mPI~if~mlf~~*~~~m;~m~~~~m~•~~millZ 

~m~m~~~:tft~~ IP54 ~k~iPJ , ~~~:1Jor~~-~tJL:fff\13J o 

• :1Jo7~H::t:illlit:nlt~¥5~~, ~l~iP·7~~*~:fJt"t£R8"J1-t$:~:1JO JfU , ~~lli::t: 

PI-~~. PI~m~-~~7J!f/$-~o 
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57--CJ±±.~ 3.3.3.5 ::9~J:IJ:I,. ... ~ 

~~~~~£~~ttc~£~~-•tt.mtt.••tt . m•N.mtt•~~

tt~-~~~~~>-~~rlfiC~~I£,~m~•~tt~>.m~m*c~~* 

~-~~~- •~~~~m~.m~~•-m~m•-*Mffl~~>.rmN•~N 

~~~*, i-f1ii$~£~~~f='~PJ1-T'Ii, 3f%$;~~~f='PJ1-T'Ii1!Z1!f o ~~ HVAC 

*~NitPJ~~~r~>lt o 

• -*-T$~£~~ GB 50457 {~~I.ill!.1sl$rmNi.tt~f'1t~ :itt1-TTW~BHW.~, 

J':l5r CFDI :&11JT {~£~~~~~-~Jll!1!rl¥J ~- WHO :&11JT { ~ffl~fflN-~F 

Btm'1s~iiE 9=' j;;i.J!J1U¥5~JX\.!l]L rnUt.lz:~ 00 ~~)Jt ~/f [P]:!J~-1~1.1~ HBEL-~:1:~ -~ ~

PIC/S :&11JT {~-Tiit*~~a~~ ( HBEL) i-f1iiltlt1:E~:I:JX\.~~~:F:I9='~~Jtj;f&11f ~ 

( PI-052 ), {~-TJX\.!l]L~Jl:~£-i:F'9='50Z.r~~~R. "~-TJX\.~~J:m~~~9='5tJU~~ 

;tk;Jl@" ~ R. "1:E;!:t: ffl NJJ@ 9=' ~~ /f fPJ ~ £ BtiJU~U JX\.~fz~ ffl ~ -Tiit* 8{] ~a~~ N:'IJ!r 

l¥1" IPJ1F ~ ( PI-053 ), "~~NJJ@.Y:JZ.¥5~f@:1i!f~7G:3'.R" ( PI043-1 ), EMA :&lfiJT {1£ 

~ ffl NJJ@~~ /f fPJ ~ £ 8{] JX\. ~~iJUJU 9=' ~ffl ~ ~-T{}!* 8{] ~a ~~JJt ~ 1!r l¥1 ~ IV. R.;Y;;. 

IPJ1F ( EMNCHMP/CVMP/SWP/169430/2012 ), ~00 FDA :&11JT1-T~H!rl¥J { ]:WI?J'j~~ 

w~* ~-i*Jlli\;M(~~f!!JXJZ.¥~~8{] cGMP :f!I~~- ISPE :&11JT {~f'1tt!rl¥J 7 ¥-TJX\. 

~fz8{]1\JU~~£~~ ~0 

• PI~~ GB 50457 { ~~I.ill!.1sl$rmNitt~f'1t~ ~>lt~!Z9J--Tr1tlt~7}1(·11JJQ~ 

£~F'~~~~~~~*~~~.lz:N•.~mmo~m-r~~~£~~~~~~* 

~:itEm o ~~ :!VN.V.YJ -¥JX\. rP"J ~ _tmfrou, * ~ ~ -rt~Jt~~ ~ rnP¥Qi$1t~ ~ 1Jiwp-* ~ 
~:lt!:mo,~9='ns~~£~~~c*~~~~)~~~~~*~mm~~.lz:N•= 

a -w~*~~~3&fiij·l1~£ j 

o ~~m~~~~-*~~~~£-~-~£; 

o ~I*J@)\;M(~~~~£(~~-~l¥Jj;;~~$;~-~~I*JMMc~~£PJ~ 

lliffij~£~Jll! ); 

0 'lii!t*~W!zt~£; 

0 */ffPl~*~:fi{~1·11~£ j 

o ¥®·*~~£-~~-tt~~£-~mtt~~~£; 

o ~••~~~~mm~£~~•c•>•~~o 

·{~£~~~rcm•~~ml¥I~mn.~**ffl~tt~~~m~ti•:it!:fi~rc. 
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~*ffl~~~~~*~·*m•~~~~~*·*o•~~~~~wmm~Ko 

• GMP ~!1m ilJU J'b ffl *~ + 1L~~ 3]<J~tl~tl:3HF! liM~ 1l:~.'JU!:i:1*¥.fG JJJG"fu" ~ ~ 

~m~m~~o *mffm.~•~~~mffm~•~m~~~mffii~J'b~~m~ 

~m~~pq~f='o 

• GMP ~f!!JilJUJ'bffl*~=+ =~. ~ii ( $) -~~~~~H!l:t~8<:J~4:.1~1t* 

~ o *§~~~-~~~~4:,~~~~~ffl,*§~~~~=~~~~~~-~~ 

8<:J~4:.~~ii:i:1~1i:i:1?J!tfU=I~:JJJz, ?J!t~~tl:~~~~Ji:M~i!t o 

• GB 50457 { ~~I~!JUI!¥1$1~~itt~11U :if~>lt1'~?71d1J~J1,j,fb~~~fl~m* 

~~~4:.~~~~~~4:.:i:1~~:i:1~~~ao ~*m~~~ili~~~~~:i:1~~0 

=~c~=~)~-~~~~~~~~-~~.~~~m*~~~~~-4:.:1:1~~~ 

-~~~~/$~pq~~mo.Hm~~:i:1~~~fi~~m•~Ji:M~•o ~attm 

~J'b~~~~~*~~~~4:,~~~~~ffi~~~~-~o 

· ~~~~~~J'b~~tt.I£~m5Em~~~-.w~•Ji:~$~J'b~~~ 

HVAC *~~~itBt$~~~rfB# : 

o ~~~J'bB<:J~ti (~JJIJ. $•1'1, $•1'1, 3&~!£'1'1 , ~fm~, $•ti1J'{{~!im, ·ti~ 

~) ])Z_ffl~; 

o ~~~,fb~~~-.I£~tt~I£~*$>1t~~~; 

o ~~~J'bs<:JEJrml)jlmt-ts<:Jr~·ti; 

o ~~~J".:%OO!lm~r~·ti; 

0 ~k~?t~ ( ~~- Jl$L~ J'S] ' -~~:~!!~ ); 
o ~~~J'bs<:J~~;fl:rt': C ~M~~ - ?tl!fr~~~ ); 

o ~~~J'bs<:J~•fott#t£il1Um~s<:Jfifl~~·ti; 

o ~~~J'b s<:Jm~*¥ff: liZ.~:tJJ; 
o t~Mdwf£ ( :f!L~].i!i{~ , :!:~~¥tit-~ )o 

• H~C*~~~itat~M~J'b~tt~~*~&.~~*~ffi~~M~~X~~ 

-~~or: 

o $~~~~~~~m~~*~~~~~J'b#M.~#m~~~J'b~5E~-* 
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o 5!l:tiL B<:J ~i)!J;fJL~_§_~:i!_@]m HEPA B<:J~ffl; 

o ~aiff:~~Jb~g:l::®~~rSJ:l!.mo, @lm~fl~mo; 

o m~~*~~@lm~~m~-~fi~-~it.~~~~~~~:i:1~~~-~ 

"*~~4:, 9=t ~~~!im; 



a ~~~~~m~~Mffim~*~~~~~~m~~-*~~~~~Vft; 

o ~~~W*~~rn~@~~-~~B~~~~~~~~~~B~~mM#~ 

M.l:Krr~~li,~ {ft:i':~~UWH~~ffi~; 

o ~~~£~MmA~~~~~~-~4~m~~m.mm~~R~~am 

pg I ~[]~Wij' ttJ!?:fEi]~e§,~fEi]; 

o ffl~ffi-~~~~~~~~~~~~~~~ft#; 

o ~~~W*~~0ffl*~~~~~~~~~~~~£~~m~~~; 

o ~Jlll~itis{$1K7H&R.xt~~~iflil*~- &~1J{3!Jt~~¥J~; 

o ~ ~~ :f~ ru! ~~it~~ m ~J: ~, A~ 1t trtu * ~ ~ :7f n ~fF xt~ ifrt 89 ~ o[Q) ~ 

'1'/it£; 
a ~:i':-wm~A¥;1E~~r;~:Imi!L mt)tfSJ~1Josla~m~m~; 

o SIP tiJ CIP ~~ffl; 

o :Im~~~~mmB~-!K~pg~~X~~~~~A~~~~~mM~~~ ~ 

B;fi:J1.PJ~~i:RA; 

o -wffl*i;rJIZ:~4, ~~R.~Us"J~ffl; 
o ~~JiHSJ, 1Jl~£R~J:~9&:i':, ~#f9&:i':8"J~:i':; 

o )J%~itBt~~yg{;!te:E!,i!i.Xi$~;;l't:{tg{f{PJ~~J:UiM~~ ( ~DA~Wl!*:~ffijJJrE: 
ft) '~t£~*~8"JPJ1U~J3t; 

o ~~~~~~ff*~i~~~iff~*~~i!i.XJ$ 1 t~!J}Ijj:(:t~~$·ti~£~$f8]; 

o ;;!'t:{m1lU~iSJZ1titli.!fftt{*J!&~m~ o 

·~W~PJ~~~~£(:t~!K~~H~C*~~it~~**ffi~~J:Ui~~X~ 

~mJllli:-"*1Jtl~D~: 

o -~~~£,~~-tt~~£ •• $tt~~~£~W~PJ~~~~~*ffl~ 
!E'J~trm~ I ~o~~~K:JE-:t HvAc *~PI*!IR1i~J::JJA: I PI*!I&flfl~tl:(:t~:/J 

A:#~~~~~~w*~~~~x~~~~~~~~~w~~*~m~~~ 

x~~~~1~~u~~~~ifftl; 

o ~~~ff~~~~ff~£~~~R.~1li~ti~~PJ~ttR.PJ~*~~~tt~ 

~~~~~~~~~-~--~~~~~£~~~tt~-~@~-wffl(:t~~ 

~'{!ffl-tJz'ti(±~*~*1-=J(±~ o ~~~£~~(±~B-j~~*JI&~Jj_8"JJ:V'i~ 

~~~mJllli:~-~~£~~~~~~~x~~~(:t~~*~~~~~~*~ 

:tiD~~, ~~ft, rs{$!KR_jt~~~4~**1liisx$~Jlllm~ o 
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~-tt-~ffitt~£:~~M~--~~(orn)~4~5~~£m~~~~ 

~-~ffi~£ o 
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~-tt~~~-~~~~,W~~~-~~~~-ft~~ o 
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) :Jl•rl£ 
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~~'llt1C~ 
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JfZ?tf-f~.El 
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3 10- 100 9=t :7G 
~12 

•rl£_§_ ( lj)(; ) f-f * muHi ~ f.t ; :11ii ff:i.f:ffl 
9=t 11¥~ !lmm ·r~£ lfl- rPJ 11'it ist 4il 

PI~~i'x: PI~~ 
JJ.\Z?tf-f:Jl']f£_§_ 

~i-tlfJ IZ:; 1l:mrMit 
4 1- 10 F£ ( lllG) f-f~s~~ 

mi!lm ~~ 
!lmm·r~£ 

{~Ji; IWi~tt* 

~~'/It lif@iA3& ~~ 
JtZ?ttR:Jl, £L 

{jt )t:J1ii ff: 1% ~ tt* ; ~ 
5 <1 

F£ mi!lm :g£·rl£ ( lj)(;) f-f~~'llt~ i5l.:®f1Hit'F, ~ § Z9J1-t 
s~~!lmm·r~£ 

M~--~~( Offi) : ~~~m~M*~~~~£~~*~~--~~*~* 

~.•m~*~~~~~-~~tt.~~orn~§~~~*~~£~~~~*~~ 

~~19:Jlffi5fJJ1tfF~_m;j'j' 11JU~-~*~;j;,~{1f o 

M~~tiWffi(Oll):¥~~~~~-*~~-fl~~~N.~~~NT~~ 
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;j\B;fs~BtiSJ:botX .1JZ-:10{~J~%Vf-o 

• ;fiHJ.H~&1~ OEL ~ OEB, ~~iffli!B~i&~. Wl:ti~iifnl&l:ti§JJ:f?fl\!fJJTh:, :ittffif 

:Ujff:~Ei!Jll!~ HVAC *~~i&it)]l:ll!U: 

o ~~ffl#m~*a~-J&~H$~~-~~il~~~ii~$~~~Bt,~i&it 

~~~ HVAC *~fn~$t1I=JX\,*~; 

o ~~fflMffifr~~~i&~,Wffi.*Bt,~i&it~~~-~fn~ffl~$m 

)X\, 0 0 

• -ffl:(Wj~Jll!fflt:I:1!JtlffU~ffl#~J,~*fi){:~-J&~ H$~~fMriU1-tii~Bt HVAC * 

~~-J&it)]l:ll!U~or: 

o ~§jj~ffltt~~*~'~&1··~~--~~-~m.ffi~~~~-~-~ 

±Ji;. @C~, ii~~(Wj]X\,!lfr!Rk"X, ~~~~ OEB ~~-3&8'-J§JJ:j=pfl\!fJ]Th:, OEL 

!R;f§:Xtr~~ OEL !Rk"Xfftffi; 

o OEL !R;J'O~~ OEL !Rk"X:5f351Ji&iia!!t:lr 8~2:ifi!iJ AHU :5f!R; 

0 i&iilEffi~ ~ffi. ; 

o .A.D3.£~!i:ff:itt tl:l **, A.D3. tl:l o $~i!ititi!it ~ ~~~tffiat A.D3. JX\,#f , *7# 
~llJifi'#i&JJW:; 

o ffl$1R~---~-~i&iiA~ - ~~RMm~,~IWJJXl.,llfr·~~~~*· 

~!Rk"XI*J; 

0 2:ifi!iJ*~~i&it~~~~~-@]l&; 

o tt#~m~-J&ii-~Offi~-'~m~ffih~~:J0~~~~~-' ~~~~ 

~~-~~m~~~ffih~~,Offi~-~~~)X\,··~,§JJ~Offi~~; 

o OEL IR2:ifi!iJ*~§JJ ll:iWJfrSt:l:~~~tffi, *JX\,*ffl-~r&J~:Jc:i:i?fttM ( H14 ), 

t1I=JX\,R@] JX\,$*ffl 9=t5?){::ct7J!tM:bo=~ r&J ~~:ctl&M c H13 ); :xtr~W1t ~~~ 

OEL IR, @]JX\,0 l:iJ ,R*ffl#~J,q:t~~:i:il&$- o 

·~~I*J~mm:~ttfi~:fli!M£r,~*m~~JX\,*~o ~*~m,l:ii*ffll:ii•~ 

~•m:g, ~~~~~tl:l~~llfrM£ o ~~~~*m~w~*~M£r,~wmm 

~~~]Z~J.!D:s'-1*~' ~:II~ GB 50016 0!¥1:-J&it§JJ;)(JJ,ffi))o 

• tLH@ ISPE ~J!i)(, ~~ 1*1 ~mffiJ'@i.:it:iUMH'Fr ~~~ 25% Bt, ~ ll:~ffl1i~ 

2:~ o ~mm•~~~$~fflat, @JJX\,~~~wc~~~~-M~~~~ii, ~@]JX\, 

9=tB~I:iJ~~~f*Jtli:i:i-J&JE~:Ji~~~~~~{M:B;J, l:iJ~*~tJltfR:~ 100% ~j~2:~o 
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• BOC:%-rw~ ~~~~;~;J!fmmts~rz:~rlK. ;~t:f-ll=m~*nlv!U§~;I;J:ID!, ~o&ir;I;J 

~'F~~~!Kk~[)J)'~, JnU lt!.fJL EJ ~*ffl~F~;i;Jit!.ffL o 

• J;;1al~~r*Js~ts~gJG~r¥!Wmts~E21ffU:fJt1:J:tfiDW:f-ll=m. r~~~s~~*m~:5:~ 

_'i:~~[%~J!Jlfli: o 

• &1W~-~£m~T.m*ffl~M~~~!W. ~~~~··*~M~-!W~~ 

~~m c ~o~ill~iliiirmM~ )o 

• ~o*rP17c'=\.ill1-Tfli=J1~. JnU mxtfll=:tJ~!W~m:5t , ~oc~ill1-TH1ttll:5tfJT, t~~o!W 

J.ffi: , ff3 ;-$ ( liD 1* , ~ ¥~ ~ ) , *:5:»-fll=:fi~ Bf J'SJ o ];; {lji~jp ~ )'~ :£f ~ , ~ 11:: '=\.¥fit -¥}i)c:it!:A 

HVAC ~m. EJFJ~~~ffli~'=\.M, PJk~M , :#tPJkfflR.:f~HffiiirmM&iW o ~ll**ffl, m 
~ "PTfJ~ @I 45z:fll=:tJ~'=\.~TE 9=' 8~§~:5: , fJ~:5: @I 45z:#t .'i: 8~iaft.J fott J.ffi:~--'=j fll=:tJ~'=\. Ynt 8~ m:5tt§ 

ffim o 

• fli=JXl~mmfiHfrliJJ.-f*'li~~ m:;lik~"@2.'i:m~, It!. 1l!o ~llfli=~OO ~m, m~m~, It!. 

•.~~~~mmm~m9='c~~~~~~-~£~~~nm:),m~m~~-~mm 

{~ffl )_j)z ~' It!,. 0 

· ~m'=\.•~m~lt!.•m~T.m~*•M--'=jm~lt!.•~~~.~"@2*~~~1t!. 

11! (UPS), ~ii~fjiHtx~·fll='=\.~!z~$:15ttf:l {i§% ( ~ll~wffi~f~ifi!~ B~illiJX\,f§ )o 

__.__ C1 --~tut ..... ttll 3.3.3.8 f'-t:~t:~/'5~r:Im~ 

· J;;~ll::illi:ctff~'=Cmt~~~~!W~mm~~*A;~t~m*~· ~illfi~r£~ 

~~r~.EI*m~~~rAA~mt~~m~~m~'=\.&im~m.~*m~M:ctrm 

M&i~@JJXlC*~mm~~~~'=\.~ffim~ 

· EJ~~~m*~~@Jm~m9='~-~ME21t!.~~~m~m~. ~~~~~ff 

~o MrM~~Jlfli:. R~~ffl~~JXl~~EJ~~~-0 

• ~ll*f1~3(JZ..¥-5~J'OJ@, Jn1Jm*ffl '=CYJTE:/JIPJ fll"PJ38~ ffi~t!nili:, MH#~~~s~ ffi 

~~oc.*Mff~illfimM--'=j*•cffimr:5t~IK~ ~ 

· ~*~m~E21ME2m~.~m~E2~?t.'i:m~~A•~·~*~m*~~I 

-~ff~~. ~~r~~mru o Mr~@~m.@~~?t~~mE2~~~m.~~ 

JXlR~fllff~s~Jl:~~iftJ~ o 

• @i5Uai~~-~IK*ffl1~{il:@IJXl o 

• ~~ A~ (ISO 4.8 ~) m$~~jc[[ff,RijliPJ¥fit!Kk~EJfJ~~:m*ffl ( t~~ll{~$ 

-T:l*;t:JLs~~~:bo~~ ), fE!~tt#f~ffl, E§]g : 

o ~ill~-~A~tllr£~.'i:r-~m$~~r*J.~~r£~~~~; 
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3.3 ~'Wti9:it 

o ~~'itJJ;:r.\:7&~, 1£1ii-T:kmti!iZ9J!Ka~~tff$!Kq=t,c,,i¥]1lMii, 1¥1£--t-@J~lE~~ 

1¥1 "JErK", ;ff::(:f~ortJf"~mJ::J,:i¥JJX\.~Fz o #"tl~O, 1£~-TtrLi'Tf$1¥J1~l7l!ij@]JX\. 

-a:r ~ ?Jc~ n-ru-1mtl ~¥J~~1E; 

o ~**JXl.~~B~·@·~~.~~~~~~:kmlKZIW.~~~ID~~ 

&.o :Jf:ifj::r.\: A ~IK~m{~j~;j\ rnHR, 3f1! HEPA ~~B~ PJFJ~*:ili:km 

1Jl.o 

·m~m~*'~m,~•~m1$£~*•~~~~-m~uo 

3.3.3.9 AHU mz~~B~~~ 

• ::(:f!ffit.E!JJ~FIK, ~/GW7RJ§nO~t~J}f(~~i¥J::il.HJlL JnO~~~UiEPI*fflw::ff:m:;J\ 

iiTJX\.tt, 3'H1H~~pgff.::fJ i¥J-W1~~%:r.\: o 

•lill~~~~@]JX\.~M~~. ~~~X~~. ~~~~-·-T-W~~*~i¥1 

·~~-,~ti!i~~••ttrz::~~::ff~~~**·~~m*~/G~*~~~~x 

~~rm::(:fflf:JX\.*~q:t*ffl HEPA ~~o 

• /GJti50I~~FIKI¥11~~@]JX\.fF~~~~FIKI¥1*JX\. o 

· ~~~Fi¥J~~~~*~#*ffl*~~JX\.:J,:~~~*~N~.ffl~ffl~~~F 

J% 1'BJ8~*JXl.:J,:3fE21ttll%1BJ¥1lfr£R./j;§xtr~£ o 

•*JXl.trL~~::ff~~E2~B.JX\.trL~~~~~:r.t~~~~~~JX\.:J,:~~.~MN 

~i¥JJX\.:J,:/G~*~q:t~~Bff~l¥1**m1~~ 0 

·~mm~~~-~•mmm~¥J~~tto m#*mM~~~1tffl*ffl~~*~· 

1.5eJX\.trL1:E~W~~M~~mn•*N~ff&.o 

• 100% ~#,IT JX\, AHU tJUJlffi) ~~J:V!J'A:Ci~~~~i¥J·fij:fj;, *fflPJ~;j(y.ffii_}E~'it:l,: 

J:V!J'A:Ci~~ AHU p;jw~~JX\,ff~i¥J~¥~:Ci~PJ::ff.E!JJ-T~1!£~~~8~JX\.~Fz o J:V!!AB*ffl 
m=M:ffi:rfti:!1PJ~~~~~ o 

·mn~~~~n*~•~•m~m. ~7~*m#ft1:E~~Mfiq:t~~~~ 

• :@i-)(*ffl;f&{~:fJ\1i!5fiH!£ff;f&1!i~, ~1~ 8 #~;f&l¥1$~. iifH-f* AHU tEJE#]E 

1-Ti¥J·fij~~PJ~xt.±~~~~J_Igll14~1~~B:i1H-T§:f!l1tilt o 

3.3.3.to ~9~~~r.i1Btti! 
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A~:ff~~Wj B"J~~~~:!x:$ o 

mzm = 

· mz•~~~*~~~m%~#.~~~Tm~~~ffimM~~ffi ; 

• @JJXl!f's"Jr~ffl.fiifmi1~=t~*~~~tg%~1tj: c I*J$1i~ffl.fiif1~ ); 

·~~~~w~•~~~mz~•~~~*~~*~JXlA ; 

· ~=ti*lfi1i~ffl.mc~~mmi~)~~w~•~~~ffimM~m~••~ft 

ifrr11Ili*J; 

• ~~I*JJ]Q_~A~1~~~>'~~~2:J,~,JXlA~::kt~19HiH5Gr, fffi~W~~mt:.J)g~ 

~•m~•~•~~~~wm:ff~~~~~~~Bm.m:ffm~~-~~~~1*1~ 

~~~o R~~~*TMI£~~-*~&~~M&r~m*ffl~~~t ; 

• ~~ffl~-t-¥H!lfr~ :ff!Jli.'!W&r, !f'!R:~~:Ell[*~m)g~:ff AHU m1~fFJTJXl; 

• m)g-J!f-1,®~ AHU ~-J]Q_~-=f~i!J:f!~, :fit~ R:ff YAfiF?J& , BSJ~;J\, ii7G 

WHI~?k:f! o ~1!fift m~-J!f-1Jlfr~f!L~ll. !f'12~1=1F?J&~~8"J:f!~to~J}(:fit, t:.J1i~f*~m·l1:, 

3t~~~*~~tk:±-lli.~--t'C1.M~k1lt¥Ulffi:*~tl'i~m; 

• ~>'~~~5fUffl;J \ID!~7~ffL:itt1-T~~7~. m~f*iiE-J!f-1Jlfr~~~8"J~7~~* C :imii 
-J!f.l~tp to -J!f.no~ ); 

·•~~~w~~~~~~-J!f.~~~~~Ao, ~•i*%~~m%~~~~~. 

~=t*~~-~ffih~-o ~ii.~-J!f.~~mm~r~~m%~~m~m~~ o 

1i,~ : 

• :ill¥~1Elx-t~W¥f-1Nr~~~~¥f.~iP , ¥f.no~~~r~oo~mts"l¥Nm; 

• ~=t~~~~J}(:fit, m1.1!fflfiF?l&~YB"JI~tp:f!~~~~J\B"J~7~:H C ~o~~ ), 

~~1~T~··; 

• ~=tl~:fit~ B"Jffi~;J\, ~1~T~~;ftnlt1fs: ; 

• :JtJt:~ffl=t7~A)g.:f:~>'~WIE!~8"J*~ o 

ff.Jc,~ : 

• ~ =ti*J$8'-JM~ffl.fiif~~~~~iJJ!K:I:!!~mttffi~@JJXl~ms%~~~, IEI JJt:ffm~~7G 

~~¥U~~~8"J~1~8"Jt§xt7~~; 

• ~~~£~1tj:8"J~ffl·I1:~Y; 

• ~o*@JJXlt§xtr~~ii~Wi c ~I*JM~ffl.fiif~*s'J ), m~~~~m; 

• t~no TxtJ:V'f~W~nili:8"JMHf'I~ ; 

• t~~T1:V'f~:Ej[~*&JXlm*~~~~~~rBJ ; 

• ~ox-tfffi~:Ell[*~t~)JOT-~~7~:H, ffl ~7g1i;1Jlfr~;fJUll. !f' ~ii~~~~, JJ!U )j4ft~ 
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::k-J&~891[~*j}jt o 

~*:ff~-t--¥~H)gVftrL~llst, m~a~ = 

• :ftofiiJ-f*:t#t£1~ ltJ!t®1)gVftrL~llst, ft~+r~ 89Jt1m*m1JJ£t:t#t§:J£Jf,Jf JXL:I:; 

• ~1~1t;lit®*mst, ~1t~JXl:iffiJ:11)gVftrL£1l@JJXlllt'/'5~1al$~ o 

3.3.4 7GM~~~iftfl*;JE89~it 

3.3.4.1 m.t~ 

xt -T :tl~JJt:@ 8"J -J&Jlljj;* ill., T 1m~ tffiEFf ~ F 89 F rfb Lt;tt I Z': t#'~~ ~~1ft£ JI 89 o 

IPJBt&,~Jn~~iU "GMP :.kiftt~f(' 1:3i&itf&#f'i'iZIBJ89:.k* o 

W:it~~~-f*~W:it~~-*~~*~•m~~.~ffl@m.~~-~~-VF 

~~. IPJ~ff~~-~~*IZ':~~B"Jmno 

3.3.4.2 HVAC .*mffii~ 

HVAC *m:ffw.J#~i:B"J~JiU: 

•1HiEJXl:2:1~*m c 1oo% 1~.ffHrJTJXl ); 
• 11VFID!:2:1~ * m C - J£13 :5t t~ 89~)rH1fi JXll:3~ pg @1 JXl;f§'/l~lHr )o 

HVAC trl~il,&;l:t~$1-t:lfg.f!H!§JilPJI*~VF~~~:it!:1'Ji&it o HVAC *m~~iln\G 

$1-t, ~ffl:f.li'JXltrL, @JJXltrL, tMm@Jt&*m~ o :'JH'rff:ff-®~M*m:1>1:2:1~*m 

-~~~~*·~~~trL-~~-ffi-trL,~Vf~~o ~-T*~VFm~~~~~F 

m:~~~c•a~~~-).~T~~--~~~MdBEFf*~B"J~Fn\Gi:,MW~ 

~F:it!:J3t:@n\G.~,@~*~Jf,ITJXl~.~Vf~:2:~:it!:B~~~~m§,~:lt!:A:2:~ 

mm~m~*~ o ~-T~m~~~~*~Jf,ITJXl~~m&.mi:E~~~itJI*~m& 

~m~~y~)rf-~JX\,:1:, JAW~YMdft~~-$0 

m*m~~~a~~-~~:2:~~~~:it!:B~~C~®~~B"J*JXl:l:~~•* 

·~l[j£12J-f*iiE-J£~:f.l!'JXt,$ ), ~*ffl~JX\,:1: ( VAV) 1JD~~a~~~fttl:!fJ:\: ( Jlt~ ~ 

fSJ~*JXl:l::;f~~~?it:.ktr, {_§_PJ:iffiM~1£,\;*A~fSJJf,JfJXl891J,~l1~"Jfm~ )o ~~m 

VAV *met, @JJX\,5flltli=JXl*m&,~l:3J!JXl*mJXl:I:J@C~, 12J-f*iiE9HSJ1:EJXl:I:~{£,\;B~

f'j~-f**i&JE 89 ffi~ 0 
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1lltl~Iltia~~:EF~?HRt!Ff'1i§i$_1R.;ijs:)tHJt 3.2 $51-o 

**JL'IR C :7Giii9:Jlfi!) ~~f;RJ3IJ:iW7t*137tl% 1!1 3-l o 

El3 r m i'BJ:fr ~Jt!Bt~mnltia<~!Jt8"J~~1~, IEI.llt "'Di$" ~1tj:~8"Jmi'BJN:itfl:liP!tl 

~~~*£~~~~*fi. ~~~~~~~1$~*0 

~ 3-1 t~{,'IR (~iii~~) ~~~~U~WS:)-¥f?U 

N:it~jji:fr:Pf@)E "'D~" ~1tj:~8"Ji9:it~~Bt, J.lliiPJBt~t/M~WJ "~~, ~1tj:~ 

mi'BJ i*J:!:~1J08"J;fll:rffi o f37tl ~O , *~~ "'Di$" A f;R~fl:j:i9:if8"JJ% 18J, *mJE "~;$" ~ 
s?;R~~*o ~N:it~~~:fri£ 1i9:4•~§.~Mmm•~st~;m.y~•~mm 

~~~fll~* o ~:7GM.~IR~~~~~~m~~~~~I£1i9:4-~M~~~~ 

8"J~15~m*1~ttxt o 

~~~W~#HA~·*~~IR~Bt.ia~IR~*~~~m~.m~~~"~ 

!$" ~¥U "'Di$", J1.i-t...tm i'BJ~~~~~¥U:i!!Xlia~i\i$ o El3r~~~...t~~~37~1¥i~*XID± 

~~~~.£~~~~~JJtM~~mn~tm~st~Em~~i\i$, rn~~MK~~'D 
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~B"JBti'BJ 0 

~~Bt~~Wffl-~~~ffl~~-~ttnB"Jm~m~o ~~Bt~B"Jff~•*~ 

~-~~-ffl~~m~~UB"J~~a 

3.3.4.3.2 11ft GMP ~*I¥J$±J!*m~~ 

rJu:Efm~~x>t~1H~xi11:.?""19:Jlffi:1'4il-~*~t~J3iJm~B"J = 

• Pfm~14 c -w~:2!s:?tmt 3.2.2 tm?t;f!J~ 3-7 ); 

• ~ 'L' IK~ i:*J Et9 PJ~~ Et9. rPJ ~lE lJ\1 ( :ftJt3Ui: ~ ~ ) .&Jtl!Jjt (A~ 0.36~ 

0.54m/s t~--'*1i ); 

• 7Ci1~i:*J15¥tt?~~L.,1*11=1KE!"J~1AE~J3.~J~; 

•mJ3t~ffi~~J3tC1:.?""I£~m~J3t~3](8"Jffl~~*•I£•~ o 1:.~I£7C 

~3](8'-JPJ~~GB 50457 {g&~I~i!~),/%-19:-it;f;Fit~ -19:~. A, B, C~1ai~IK: 

2o~24oc, ;f§x>ti~J3t45%~6o%; D~i!~IK: 1s~26"C, ;f§x>tr~J3t45%~65%); 

• ffli~IKE!"J:2~~~?]c~ ( ttrfrtcm~ ISPE 9='8"J B ~IK :40~60 ?]c I ;j\Bt, C ~IK: 

20~40 ?Jc I ;j\Bt, CNC lK: 15~20 ?]c I ;J\M, i:l1 PTmm GB 50073 { i!~) mi&t-it~_mm ~ 

B ~IK: 50~60 ?]c I ;j\Bt, C ~IK: 15~25 ?]c I ;j\Bt, D ~IK: 10~15 ?]c I ;j\Bt )a 

3.3.4.9.1 ii-i'f:;T~ "GMP :km~~, E!"J~:JS?:fffi:)j( a 

mJ3t;f!Jffi~~J3t~~~~-~~T""~Et9~*~•11=Am~~J3tB"Jfffi=3](, ml3t~ 

;f§x>Ji~l3t* 1i/G ~PI f'l~f;: 51 ®mUJL:;f!J1~1:. !Jmffl. fi1J B"Jt~)Jo , :itt rm ~ or~:nm ~ ~ EJ::I: a 

rJU~:ff -®xtxil1:.1""1*11=~1=:1ltm~B"J:Efm~~. 'LffJPJf'l~f;:xt "GMP :km 
~~, ?""1:.1tt~:~xJBJ~B"J~o[ti] = 

• ~~Bt/'BJ; 

• UJkF"II1HIF7.k.Ifl- ( 1f:~PJmm~~;Ftl!f6L:UJH~. PJ~~ GB 50457 { g&~I~1! 

~r m-19:Ht~Fit~ ~~=:•rP1fmffl~~/GL!I*~ 6odB. •rP1~1E, 1~ifmt1!~~/Gm*~ 

65dB ); 

• R~J3t ( 1f:~PJmm~~~'!W6L-~. PJ~~ GB 50457 {g&~I~i!~),/%-19:-it 

;f~it ~ ~~I 11=~ -~~~J~S}j Et9 R~J3t:7'1300lx, !fm£1}] IK, Jitjij, ~P¥L )d !Jm~1E~1-t!K 

R~J3t:7'1150~200lx ); 

• f='~B"JM~ftilf'i-=BJ.k.Ifl- o 
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3.3.4.4.1 f~lL' lR~iifH~ 

~~£~~-~~-~.I£~~~~m~~~o ffi~SM-~£~~-~~ 

~~*~~m~£~~-~~*~~~. ~~F~~I£rl~~~~~#~~ill~ 

i&bta"J~-t/7Wt:1iHi.f@JE~~L,,g, 1:Eit:~~L,,gpq, ~£$~I §-~~£Elf~f@!Ra"J 

:::&Iiif.f~§~:i:Jli#-~¥Uti1±8"J¥'5~ o rjlJ ];;~ru!B"J~S!i:~I£~~L,,!KVI1~ : 

• ~SWC111U fQM·IK~-x ; 

• ~SJ58"J;J\*li I w-T:lt!:A~S~f'F~IK~-x; 

· ~£$~1£~S~f'FIKI*JITH~IK~; 

· ~~£$~~~~f.f~~:i:Jli~IK~ ; 

· ~OOJ5~$~1§·~~~·~~£~ti:::&Ufi1±~S~f'FIKI*l~WMIK~ ; 

• *ffl~h~S~$~1§·~~·~ti:::&Ufi~rl~SJ51±~S~f'FIKI*l~~ 

~.~Srl·~~~~-ITH~ill·$~1§-~~·~ti:::&OOMms~M~S~ :llt 

A~StNd''FIK C it:~fl~!16,01lii.f@;Eat rBJ~&111U ); 

• ~-jj§"~·B"J~_§_~ o 

3.3.4.4.2 ffi~ 

];; T !Vi 1C "ID1" 2: '=\. 1'5 ~ "-T i~" 2: '=\. , ll ~ ~ ::1r rt :;!ik 19Uieu ~JJU IK ~-x ~ 2: '=\.mE 

ln11~~JUJlJ IK ~-x, lf3~~~ IK~-xa'0&~t!#oc o 

!±:~!Kif§~ ~JJ!J OHBJ z JsJ ~ t$i:ILJJlZ~JE'=\. ¥HE::1r lnJ o 1111 El3 ~ 1L' IK lnJ jf- Ji~J]tElll, 

:i!~·~Y'xtr£8"Jtil'1±1'5~ o 

~~~'=\.mtmtinJ:;!ik~rl&~~oc*•~~ o &~];;~~~-mT~m~~~ 

•~~~IA. ~~~~-~A~§~mo ~~rl&~*•~~oc~.~~~r~ 

~~: 

• GMP ;fiJ~itt!Ff'i9=I~JI'.JE8"JM1~m; 

• I.m%i'i~UJ$¥.oou•1~¥U a"J&~; 

• ~'=\.~J!Hl fTHSIJ~~~~ff~1Nt; 
• ~l*l&h; 

• ITJF~:*: l~ i'l a"J§~JJ; 
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• * § ?af$-!Ks"J~JX\.:1: ( rff;§'i'l lmfifJB"J~~ ); 

·~-~~IK-~~~~~ff~~~*~ff~~~~; 

• nn*~*~~~PJ~~~~strSJ c enff~mw1ff1~ ); 
• ~ ff~~~Jl11i~~Q[lijj_j)z;fjJ¥ 0 

Ilf__LPJti:?l:~~~?af$-~~~JZISJ~ff~~i.t'ffi~ lOPa ( ~M_lQ PIC/S ~ GMP 

*ffl~ff~'ffi)g lOPa, ~00 FDA *ffl~ff~'ffi)g 12.5Pa )o 

~ .:r t§ ~ ~~u z. rSJ ~ ff~ -m ~ oo rtJ.m, 1~ ~ q:t ±!g ¥9: ~ I'!Jj .PJH.m7E o 1-=r .lf.1:E ~ m 
~~~~,~x~~~m~T.~~Bt~~~I~~~ff~~~o A~ff~'ffi~~ 

mn•~M~~~~:Jg§~.*~~~~m~~•~*~~~.#~~ff~'ffi:Jg 

5-lOPao 

~ff~'ffi~-~*Bt.-~~1$-~~~*~~~~-~*·~~~M~~.~ 

q:t~,~~~~u~m%~•m. ~Bt~*~fflf$-~~~~~.~~~~@m~m 

_t~~B.~~Q~1:E+*~~~m~T.~~~fflf$~~-~ff~~'ffio ~~ffl. 

A~, B ~$1$-!K.~M~:Xtff~~:§:Jm~ 50Pa, C ~ ' D ~7al$1K~:§:Jm:i140Pao 

J37~. ~~~ff~{t~f50PaBt, i'l~Jf;kg,ff;~:?l:iU~nfliJ o ~~GB 50073-2013 

{ ?a1$ r m-~it;J;_mm; ~0 
1!13-2 *1RY~7f~~L.,IK~~~¥AE~ o 

ff~'ffi-~EE~'L'IK~7h~~~:iili9L 1!13-3 ~;fi.Ul*l!l3-2 8"J9:.~1E~1t~.PJH5E~ 

ff~ft'ffi o ~~~-~~.1:E¥®m~T.~~~~~ff~-~_t~%~~~~ff 

~, -wtl~Ub\:7C"ii~fFmi'SJ~7HEmB"Jff~ o 
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~ 3-3 5tiH*f'FrRffi~J~J![¥f?~ 

~ f=(.11 {ij;~J.liJ lK :1:!!~ s"J ~ tm :\'~IJ!*~ $ ~::ff "tl!O¢f ~~" s"J ffiJfjf ~ f=(. fF :fH~ o :i!f!H ~ 

m~*~li~u . ~m~~*~A. ~~~*~TillBmm. ~~li~u~m•~ 

%~fill.1Js"J:J:~to. $~£ 

*~~m:91-¥-ft5l!:ml. ~ 

Bt -illJ~ ;IJO T li~U£~8{] 

l'X~ o m!V., -:/J ffi~ :l!: 

t1H#t§t{ij; 8~ ffi&~~**~ 

* 4~:ful ( 1± t~ 1¥i ft if s"J ft1 
IE pg ) , Jj - :!J Tiff t§t ;J\ s"J 

ffi&~~1~-*~~1lltl 121~ 
=-:;J;tJ W'i----£: '!1- a A ~/.s~ 
~ 7F , :>c -1'-~ W _, , /FJ1 ~'<. J%'J 

s"J ~5Et£. hldm:J:~~w* 

~:6t l~Jt~i{~~* o WIT 1!:r 
s"J :JC-* ~Di!l 3-4 Yf~ o 
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lOPa !SPa 

ff£i-'il:i-t{l 

jjX;:2ji:~.If!.:E$ JSJ 

~Jl\t~mLtfl-

~ 3-4 ~®ffl!MIJX2ti:~i!iitffi~x1~~ 



3.3.4.4.3 r&Mt-J7!·1i~ 9lii¥.11*t? 

~-~~tt#~~*~~-~-~~£~~~~o m~~£A~-~~ftwa 

B~N~.-~A~m~£~~~~~£m-~A~~~~~~-~~T~m. ~ 

~mH~c~~~~~~-*~~~0 ~-~m~~m•~~*·~~~~£~~ 

~ ~I!:lf~~ ~~tfc:!J* o 

:R:H~~-X1EN.2fi:tJ1-T~:!J*~-~*fflM!l!i!l%~tt# o ~_IX!.*?t:M 3.5.1.3 1%~

~Ho 

3.3.4.5 HVAC ~mi.2it 

3.3.4.5.1 HVAC i~i.tffi'i!J!Ij 

M$~~~~~~-~~*~.B~~~~#~~~~~~~~~M~*~~. 

{EI. A ~8Jtw!N~~-rtJ~.'i':~~~*~¥UT o ~000 3-5 EffiR o 

1£.'1:~~~~, "JV±" ~~~~~~·rPJtlE%:r.\:fJt "-=f~" ~~~lf~t¥ o 

1:EM~~i.t~, "ID±" ~.I%1'SJ~~~ "-T~" ~.I%1'SJ~~~~8"J¥~if, ~~{E£.1% 

~~~~~~mif~~~~~-~~ffl o 

Ill llllll ll 

~*¥i&tit 

~ 3-5 iH~;f'O#ii~!UJti.2it 

OO~EJT~W~fflM~:!J~~B~~~$~~-~B~~mif~.l%~~~ 0 ~~ 

§IJ~~~!J!U~~~~j\~.'1:~~~. f9tl~O·rPJ~·5G*~¥U , Jl:t~~¥AE~~9:.11tffl* 

~·fH~'ij'~~{4 o 

Alf~~~f'lz~ CJLsf'lz\ ~nX;*, ~;tg1-T~ffl~~1~ "~-T" r.l%~~~.'1: 
~~~C·rPJ~)$~~.~~Wflt*~~~~~-$~~M*fflo 
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~-~#c~~)~H~c*~~#~~mmr. ~~#~~~~~m~~~ 

:'i:fQi*f'F , VJ».xt~~L,, IK~{!ti~~ s"JfifJ~~rOJ7AE~131Hft o Jj )lf-::ff -,8&,~1~ 1±\ s"J~, 

::ff ® 2: '4:. ~ $J $5t 1££ s"J IK ~JZ . ~Q m rBJ s"J :M ~ . 1111~ JJJt J;; 1J~t¥JL: ~oc ~ ~ 'ffl'f\§'j ~ ±-ttr!r o 

&' ~ iJt ~ B"J ~~ HEPA :ii YW~ B"J ~[OJ tiE~:'i:* tl:l 8{] 2: '4:, , -'=j * § 1% IBJ HVAC * 

~~2:'4:.-~. ~~~~-m~~~-#~~o ~~*EI~rOJ~~:'i:~2:'4:.~*~ 

::ff~~m~~'4:.~~.#fi::ff~~-o xt~~~~H~c*~*~·~~*~m~ 

8{] HVAC *~*¥tmJEii1f£8{]~'4:,~~~>Jt ( ~rOJtiE~:'i: B"Jf'Fffl::fPJ-it·~~ )o 

-roo~= -i'~tiE~*tisl1rt~s"l~*~* = 

• *A2:~~2:'4:.~~~-~~*~m~2:'4:.~#~~l1i't; 

• ~~7SI$2:'4:.8"JMJ'.&,@iJEVJ:ff£7~2:rBJEJTF1::~1~;¥m, ~~s"JPFm~4; 

· ~~~m~2:'4:.~*A~7F-il$2:'4:.~*m~~~~~-~f'Fffl o 

EJT::ff =-i'~:zls:~141!f~&,~Ji~mrBJ2:'4:.~'4:.~~it•st1~¥U&~o 

];;T~~XMIK~fflt~~fi.:J;;~!K~~*~2:~*~~~#~::ffW~~~-

~~ ~».6l.I:JliL 

3.3.4.5.2 :ti11=~~ 

~~A~*·::f~~-~-~~-~~. ~~i*f'FA&.m:J;;~XM1::FPFm 

s"J ii:k~H3J o T~A&~:tm1iiJ~:fJt%~Pfm~14H fixt.tlt~Qfi!J}JQ ~~fttl, ~~~'ffl'£ 

~B"J o HVAC *~~it~-~~B"Ji*f'F~~§$: 

• xt:7GM~FIKi*f'FAff1~Ji ~~&1M; 

• illi~A& 3F:ii~'L,'!K C ~~~:;lik&,~Jis"J ); 

• Tffi!tA&~iE'ffl'i*f'FBtsM1I:'i: ; 

• ::E-11 A~'L,' IK~i*1"F~:7G7!illi~s"J, PI~ m*fflff~ r::J ~illi:9GXtt~> L,, !Ks"J75~ ; 

• Tffi!tAtiE~~. x•J-ifffi~ri5$Js"JIKk~ OQ!i!!~i'BJ) ±~)JQf~'4:.&~; 

· ~*AXMi*f'FIK~3F~~M~~~** o 

3.3.4.5.3 ~H.I~~ 

HVAC *~~~~~~~~~l*-.JE~mi'BJ~14, i:!LIIR?R:~~J]W:s{]!f'taJJR~~ o gt!lt-~~ 

•PJ~~M7f-1.~:7GM~~~iif.~Ji~~m~:M~ o ~*~::ff-®~~xt~*ff 

£~oc~~'ffl'£~. 19tl~Q = 

• "3F~I%~8"JtUiilJ" C ~Qf~'** , 7~f?7J~iff:~s"Jfl[~~ ); 

• n s"J ~:ii lllit fQ ;jf oc ; 
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• 
1=t"Jfli:tmfilH5iH~ffi&~J.t, i'l3f1a s~at rBJ-J~J;!I c IPJatm~~~iU&&~~ats~:tli 

~Mi!S ); 

• i'l~3f:k ( ~~~:5'lJ!tffijifffl:k l~~3fJa ); 

• ilSt *1.ll:Ji; 
• tf<,L., IR~~t'FADJ.5¥0Jt:1m!R~~;f§x11.ll:Ji; 

·~~~,a:~~~m~~•*m~z~,a:~-~~-~~~; 

• mrBJrFHl't~& C WHIU3i:fMtat i'BJJWJM, :ff'*~Q1"PJ£t1Ht!!~~~ ); 

·~~m*~K~~~~~~~~~m~~~c~~~$m~~~~~~~ 

~5r~kE&,@'f~,Lt;iU ~~.®~1-t1£~~1iffriJd.YlU iJ\Bt~I~~, ~Qfl ~3fJaxt m18Jffi 

3.3.4.5.4 ~JxU:J ~ll P_&)Xl D ~ ffl:~ 

m~~~~m~~*•ffin.~~~m~IR~~~~~ilSt*-•~m••-A 

DJ. ~t'F~ lEI~ ~~1-trm?Jl~ o mrBJ ~ J!)Xl 0 5¥0 P,"&)Xl 0 ~~ ]iJ](JilU~~1fti~ 0 

iJSt~~~@'f~~-~*~*-~~Mrl~ft~)XlO~~JXl~*~~;k~,~ 

~JXlW~m~~~~~%m~.~~H~C~~il5t~~@'f~~~~*l$l~ o ~JXlO 
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• ifm:$'G:Itt8"J § l#J1-t~1M; 

• ¥s<¥~Vf~~~5fo1tl:i:~ifJJI!.·I1; 

• ifJJI!.1ljij/E~*M':i: ( <t:J'A:i:, JX\,:1:) 5fD~ffl-=p~~f'J'b; 

• HVAC *~B"Jrfll:l'.¥x;ff'J'b~·J1[l"J;f{fif·J1; 

• ifJJI!.B"J~~lX~; 
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• r4--g-i9:~1tf'Ft¥tl:~>Jts{J, ..g-Jli[B{] § {~)j!fjm; 

• ..g-;E!j!B{]ff~; 

• tJHI.!i ~K k~)'r ::W-VF~~14< it xu @J Jxutu ffl ·~ i£ , ..g. Jll[ EfC:'i::2: 1JWJ :tJUE!. 1*1 8{] :2: ~ :tt~ 

~' D..J.-&!M-K HEPA :tt~~{!fflm~~; 

• ~:S:t£i9:it9='*ffl!PJ-~~;f~8{) HEPA :lirJ!t~, D..J.~j;'~J'b~{tj:,~,ji; 

• -&!-TMH?%Pi9!~ii\; 

•1:EN~~x~~B{]~m~,~·~ffl@Jm~~~@J~; 

• ~:ij'-B{]I~ I i9:~8{J:Uftr!AD..J.R.i9:J1~8{]1JWJ-Jt;, ?4--g- ~:ij'-Itll\~~~JII,m;~>J(; 

·~~~~~~mWff%1J~nR.ffi~ffl#B{]m~ o 

3.3.4.11.1 HVAC *;Jt!¥-Jf~}a 

HVAC *~/G~~,Gltj;;:1:FIK8{)-1'-r~~Wl( o 1:Ei9:~%1Jm~B{]~~:tt~9=', HVAC 

*~&'®f~PJ~~f*J~T{$ o PJ*!I:£~JUn\'~: 

• t£~~z~JWt-tB~IVYmms{Ji9:~ 1m~; 

• fflr~1li1fiJ~~±il!.~tJtm~ 0 

~*•~8{]~~1'-*~~m~maa, D..J.-&!~~~,PIM*~iliBAIMm%1J 

m1li o ffi~, W~A~AD~f*~*~lWMZ~~~~, ~~ADOO~B{]i9:#~®Y 

..g. ;Ell!, !W M ~M o 

f'Fj;;MH~lif~~{48%13.nlt'm:5t, JlixJEm~ ilffiBt8{)~{~:1:FK&;It HVAC *~ 

8{]~:1:~::fhw o ~PJ §1?-i~J'un\'~: 

• xt'm:5t~~'m*~*ffl~~ 1 ~1-t~~1-t~:JJ.=r.\:1~$; 

• 1±:1:FIK:itHi¥~$1llif o 

m~8{]~1:Ei9:#~m,•~T•~Milifi~~,#*I!:£~~8{]~~m~ o ~~, 

*ffl~~B{]:tt«za,:tt•~~~f'Fj;;~~M,~~~~B{]~mD..J.~~~*~~~ 

J~-~ 0 

~*,mWM/G~~-;Jt~ti~B{]~~,~~m~,~m,:tt~~B{]JWM~ o 

3.3.4.11.2 ~iU?~Pm 

:ftll**~~~1:Et¥JES{]lif~~PJ$±-t!tig1-T, ~~~M:7Cii:1:FIK HVAC i9:~8{]~t 

1?8)tl!i1~~F'Iitm~ o IPJBt, &'®f{!~t=t?If'Fxti9:~8{]JE';ljt~1-TF:1:8"J~n[iij~;J\ o 
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~o;ffPJ~~, i&t4&fOE!i::%-¥~8{]~1H?&,@11±7CiTIK5rHtt1-T o f9tl~OX>t HVAC ¥~* 

~.~~*Axil!K,UPJX>t~•~~~~~~~#*fi•~ o 

N~~~~~®'ITmiri&t~~-~~~ o ~~~•~m~~-WJ~~u.~ 

xti&t 4&~1H? I f!=;ff f iJ , PJ :W!:9G Nnffi: 8{] ~ ht:lW {~I o 

X>t$$~a~~--~~~&~.~PJ~m¥~4&ffi~*~ o i!Uftk~W*m 

;fiftl'i"@c{t~o~-*JMil-8{] HEPA J1y,rg#8{]JJR!z;J o 

HVAC ~it? A.fft&,~Jr~:i1&:ftf8{]~i,J ii , &,~_mxt7CiJIK:Ef~~IJ&8{]121-t~fiT¥:%fO 

i2*, 3f3]If!J~;!:t-§;-5/.._ o &~~~ltfOI'i1i~JJVI%-~u~i&[~8{]:1E1-T5(}{$ o HVAC MH? A.fft 

&,®'I !?A a ;~:ti fF~i*fF c 11U:tzotr3f:IE1-T !=f 89~iftiJ*U9 n ) PJ~~~-T~JJHSJ 89 "*lll 

~!J&", *ffff~u~3IiJf'Jfh8{]l.!tr• o 

~-~~TS:tt~#i*fFM00~12~.@Rftk1:EI£~lt~P'l.~~~~-* 

89:Ef~llii:~ o 19U~o, *~m~•1f£-TEIT~89:i:1f£1.*"=Cr7\.IJ&, ~ffiHSJlliiJ ;J\-=f ~#lli, 

&,~_mt~1Jo;~:tf-IJ!,:t:~~?J&89 45<:~, lV-#U~m i'SJ:Ef~ftk~*rt~tU~mu o 

:m:~~ftk¥®$#~~~~-~®'Im~~~. lV-~~l?Affi~PJlV-•~JJR*~~ 

8{]f*fF~IJ& o 

3.3.4.11.3 HVAC ~~3CI¥Hif.ri.A. 

Eli::%-T-7Cil~FIK8{] HVAC ¥~ftk--t- "i[~~u~¥~", 't89*=5(}{~~1i~J~u~ 

3IU :i:~!f.FJ'h8919UI: o lzl.lit, 1iJfriA , iffi-tliit , JaWJ~i!~&,®'IFtitil11 "L~Jf8{]If.¥~Jr&" 

8{]~>Jt o *ri!1J008{]P'J.{¥PJ~.W.*7Hfr 3.4.4 8{]P'J.{¥o 

3.3.4.11.4 ~~tli~~ 

~ ~"=C:tttrttU11J.'i: 

Hli::%-T-7Cil~FIK8'~ HVAC ¥~;!:t~"=C11:Efftk-f*im #8{]f$:J!, i:ILftk- ;fp &:!It 

89~19tl o i!f*1rrftPJ~;J\J1¥,rgU891J&;fiL:fnw, ~Bt&,~Jr~ff!t'@J ~>rr-®lz;J~ o 

1±~ffl~N~P'l~M1±~~X~~;-F&=hm~~~~"=C~~~Pf~~~1*fF 

~-GA.fft,i!f*~~i:ILWPJim:tti&t.'i:~~:tttrttB*~lV-~~ o :tttrttU~®'Iftk"~ 

~~~, ru!, lV-f*iiHiH? Afft 89~~0 

¥~i:f~M:tttrttU~-@.'i:~*t11±-T~~~"=(;ff-~r7\.~~~PJ~ o X>t-T 

D ~,&;l:tl).J_t8{]1'$-1-t~§J ij , *~*Yflij&,~Jri&t.'i: HEPA :i1tl1t#o 

~000 3-12 f!Tff;, im#'~t5LT, ifi-t- HEPA :tttrttU~JlBi&~lV-~*~Ji'il:r~lt~ 

YtiJ ir:f1.8{]'D~i&tit~§J ij , 19tl ~O A ~8{]~>Jt o f.§. :I:~ 8{]ftk, ffli(i- HEPA :tt?mU~Jl 
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3.3 ~iW'Wht 

/G§~#J-:itt!Xl'i=' 8{] 0.5Jlm il'Jl:-T~~{l;\;3W "~" o :i!ftit-89~9:~~Ej~~i;f.ft-T~8{] 

t~:iJotc~1mEt*5, t~35U:xt § !$-B1!'8], 125! :Jgif§ tl::t€5t "D~" 8{]~14, Ji'Jl:rit~Ei"J~:ff~ 

11VJ\8{] o 

:i:1i.lli!l=i2:~ ( O.Sf.!m) 
43.8 x 103 l!Wf /m3 

...-----! 1-oo!._--~------r--+.. ~ 

:*JX\,.8 ( 0.5f.!IU) 
1307l!Wf /m3 

!UHI'!Oi'. ( O.Sf.l!U) 
353.4 x 103 l!Wf /m3 

:tiHtf~oi < o.sf.l!U) 
10.6 l!Wf/m3 

:i?l;Jf]$:~~~1¥.1~~:i:1i.lliff~~:;3 

;;!<:Y!ffl~%l:i:1i.lli?.tf 99.97% ( DOP) 

-----~----+lili%l:i:11m~ 99.997% ( DOP) 

~~~------r~~~ 
~~~~~;-,-*~~ 

5C 11@ ~1" 1% I'BJ 

fi~JXI, 

~ 3-12 m!~ag::;coo~&J:J:;~~ 

~ftffl--M~H~m~~,M~ft~m£~B~~~~~~~m!$-~ff~& 

rP1, ~rm:xt~rcPFm%~~@: c 1!1 3-13 )o 

1JJ~i5~{4~, Mt.lttft~ll.iNB118]8{]%-!Xrm~*~~-' ff~~t~::k o HEPAl ~t€5t 

HEPA21N~£ru±, 125!7;;}t;I!.)Xl:S:£::ko ffir*ms{]Z9J~.IJZ-~f~{~j~~' Yf~£~8{] 

:2:9:~:it!:A HEPA2o :i!ft!Ml~#J-t~~iU:it!:A"M-t-Mt.L!tft~:2:9:¥JlE:S:if§-3& o 

~M-~B118]8{]€1i" ( ti~JXl:S:f*t~/GJt) /GPJ~~~ff~F~T o 

EI3~PJ~,*-M~ft~~-~~3&Ej~~~it~ff~~/G~ o :xt~~A-t-/G 

~ ~mtk:!JN!:: 

• ~;W18{]]!~ HEPA M~ft; 

•ft:2:~~~mm~~~HEMM~ft,~ftl~OCLf*M*~"M-t-M~ft~ 

-3&o 
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:i!JX\. 2856m31h 

:J1~JX\, 
1530m3/h 

:i!JX\. 2856m3 /h 

:J1i'JXI. 
1530m3/h 

HEPAl ,/ 7G~ 2 HEPA2 

{EPA! HEPA2 

~§ 1i (J<:J 1!1t loJ ~ ELfJ 

( b) ~:i1-¥J1: Stf8J(J<:J~1-T 

1m 3-13 ~Yfffii1iJ:r.~ffi~~il~w3Uio.J¥f~O 

i:t<t>PJ:frt~ :tmr JL1-17t,~: 

:J1~JX\. 
1326m3/h 

flloJX\. 
1326m3/h 

• 1:E2:4:.9J:Jj[;f:JLi£Lpq 80 ± HEPA :d~*-i£L, ~~--f*iiE "T-1~" B"J2:4:.flii1J?K~ffii:d7~ 

-~o ~~~~:d&-t-~~*-·~~4:,~~~~~, ~?K-:d~*-~h~~W~ 

1:8"Jff·h~f~r~ nflil~~-~:/I;J\ o E8 1Jt, 't11Js"Jtl:~~~{±~"'f£-f*t~~1L 1:EfliJXUHI 
m~~~1**1JZ-·,~~ffl~,m~~-~~~~~-~~~~~*~~ff~To 

• *•~-~~m~~m1±2:4:.9tmmmpq~:tt~*-~. ~~'t11J~-~~M 

~~~ o ~~~-~~~*-:d~*-~~'t11J~~2:4:.9tmmm~m~~~~2:4:. 

Jt;;fj] o 

• 7J -?K-:d¥~*-1± 61'- }j HEPA mtBi~Uii\!=f~J)l,U"Jirs, WIT~ HEPA :d?~*-~%-~ 

-T2:iJ~ *~i.Yf>'~ s"Jti:~MlfHiE a 

· 1±~*-:ct~•~*Bs~•~~~~~.±:tt~*-mm~-f*~~--t-%•~ 

"T-$"~~~0 ~~-~x•~~1±-~%~~m1±~Mffl~mo 

~ HEPA :d~*-80JJR1iz1P!Ut:t 

~AA:d~*-~~~~~~:dMt:t~~~~~~1:E*§mt~, ~~:d~*-N~~ 

rlfl ( rtUJ, t!I~, !$it14'5fiJ:d7~*-i£Ltii~9=ts"J;J\fL 5f!J ~{t!rJ'Jiffj )a IS014644-3 ttf#WIT 
f>rm~t~:r~'JJ3f;t.&, !rM~~iR4& ~~:ctr~*~s"JJ:frt, ~n 4:.m!lt:J'toc-ttrtf!J:ft~~t~ 

y-f-;J<JL-TH~*-Y! o 
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-~~*~~~~Mtt~H.~~~-~tt~OO~mBn~, ~*~tt~H 

r Vif 8~ 2: ~Et:A::!iklf * fl! 8~ o 

~2:~mm~~~~Mtt~umm~~rVifmB$An~c~~~-tt~H 

-J£~~~~)1~2:~1~~~ )o :l!::!ikl29);;2:~~rVif¥:~1frtA;Jt~Jt. _§Jik¥~~8~, IE!Jlttt 

?mHs~•f*5<:)::$::!ik$~!I!.~~m~o 

~1tttrmH&~m~1~~M" 1 ftu:©:M"Tfmtt~H::!ik:tm1PJ8Jt±-mr.oou~~, * fi~ft't' 
11Jif§mm~~gc~~~Jitti.OOU~ o 

tt?mH~Vif~JllNJ&f}~~:!Hii.OOU~/G~~~:f!Ftt~H::zls::% C fJu~o, WJVt;J\tL )o 

~~tt~H~~-~~*M~Bo iE!Jlt~N~tt~H*~~-~.-~~~tt 

?reH~*!tt~!&'Js~a:f:, ~olfm~~NiiJ:m PAO r.oou~~.m: c fJu~oW!>ts~ffJJi.OOUiit )o 

~*.~~~~~~Rm~m~~Mtt~u~•ttn~$~W~*ff, ~E~J;; 

J!®N4il3'~~~~-m-~~r!lillr:tNdt o ~~1*t'F¥!lill~ttT ttrreHifJt-t&~m~~N 

~#~,m~~ftm~M"mm~N4itt~#~~~o ~~~-~~#r~~ffln~, 

~P1tlfm~~. m::!ik~~Jft~Xi~ o 

~ 3Kl1fffl HEPA tt?jf,ft~ji 

HEPA tt?jf,ft 3Kl1fffl$ ~:Xf~*i.iE:7G §!2SJ.~~-f*'l'i*i3t::!ik~~}ft!J!~ ~ o ~:Ujij J:Eit:$ 

~~&,~~m-*~u~E~~= 

• HEPA tt?jf,~!l6,~h\:7G§'i:~m1-J-gc~, :#-~83 HVAC *~*i.iEm-fBJ•f* "~ 

~, 8~~14rm1-Ttt~Hs~MU?; 

• HEPA ttrreH:It:M-N-~~Ji~ii, ~{f~~igH~IZ~:Xf HEPA tt?re~~thfs~ 

~1$~r:&llm1-r?.oou:A; 

••m~Mtt~HR~, B3~l1fffl-~*~ifaH~2:~~~~~~W%nltR 

~.Pi, Jlt~~:©:nlt·ti~~r~ o IE!Jltxfmffl "riffl~" ~m-rBJ~1t•u&,~t~3J'l-*B:~·ti 

3.3.4.11.5 ~~1!HI;fJl.ffi. 

~ .~,f*~ji 

2:~~JJilm~ll:lt:M-~~ iEffi t'P!J\:~, ~~j> "ID±" 2:~~1~Ao 
¥l~fJ5sft&,~::!ik~~IDHi:ru!8~# £L!l6,~1ft~E/Tli HEPA tt?_lf,ft~JH4~~Wf o 

m~m~~~-itffl~MH, IE!J;;~MHm~n~tJ;;~~~*SC~~.-~~-

~ )o ~o5F!:$~:boi~~ii, mum*ffl~~~~.=rt, ~omi~tE~-tmA2:E\JJlE o m:m1-rtz: 
£~~Wffl .• 5E~MH:!ik~W~-itffl~m~~m~m~o~~ffl~A,B~~~M 
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~Jli)(*ffl~iJ!:~yEt; o 

r~Mt#~r~~ntttg~~~*ffl o tt"gr:1Js<J:J=I~7.Ktt&,@aM~:;.K:J=!~g. ~%7.Ks<Jmt oo 0 

&,@1M:J=I~7.K7Ktt:tm l~H¥jjU :*B:, t¥jjU:tE!i:lct%d'F&.JJr, ;:5J.Ktt:tEJXlf!L P,&A13tmu~ 

f*iiE:J=!~Jj(je~)IWf'}] o 

~ll*&,~Jft *ffl1-t~ l*rM s<J n1t:, ~~ -i.1-t~ f~rMJfU ~~~MK 1~1:: ~, IPJ at i:!1~~~ 

:1r 1ffi!JB.St~fm o 

~ ~5llr-' m~ll s<J ~llJJJt 'E1 tr5 ~1- :;11 ~~~ o p;j m ~~Ht; ~ ~~ :1r B.St ~ ~ . g_i IDf:g PJ ~~~ J\ 

kJ I!JJ 11::.~ :l~~~ 0 

~~5ll:•mm~~~~m~.®~W~~~~~-~~m• o 

~0~~5ll-;fJL~J3.jl;j~Ji-~ HEPA :tlr~~. !J.!U&'~tllH;t!; PAO Yft1Uii\8<JB:AI=l, IPJ 

Bt&'~~~~$¥UJt HEPA :i1~~_tV1Js<J{f{i!J'm1il o 

~~~~~~:tEm~Mo•~tt~ii\at, n•~~~JXL•.~mmA*m~ 

PAO ift1Uii\s<Jt~*·IXJU:t!fi'IWJE:i17~~_tV1Jf:J~~:M'iii\~r&JX o 

~ ~~>'~ JXL& s<J~ oiPJ. -&t•;tp"ii* m s{JmJXL o to:J=I~JXL o. ~m ~ s{Jif§:EL~ oiPJ 
Jii;J\o 

~ Il1}15t*ms{J~~ 

~-1::~~~~~~-f*~ffiM~m~~~~~&o ~~.M~II~~~JXlf!L 

~*~~~IIi5Jc~!Yf~1::~~s*&'~Jft:1fYfiA.i~ o ~3\~;fJtr.\;J::j~oiPJ:)HJT ( FMEA) ~ 

-#~~-m~JXL~*~:1r1*.~~:1fM~Mm:tE~$$mfi~~ o 

• i5Jc$8<)~o[P]; 

• i5Jcr~!~1:: s{JPJ~~'t'£; 

• i5Jc~!JrBJ\l~PJ~~·I~I:o 

lt.lit, PJkJ*;fJTi5Jc~!xt~~ "GMP :*it~~, s{JJ~n[P], VJ.&*l&{i!J-fr.P.£ij~:f11~ 

kJ JJ.il.xt ~ * ~ m ~14 s<J JXL~Fi o 
Yf*J&~:J'I1~J&~~}Xl,~_&~~#~-~(~~~~£Ji~)Xl~~)~~*o 

::Et ,H-~ _¢;, -I;:J: 
.... ._fi1j:E.J t=JJ r::J : 

• ~{f{i!Jt/1~ ( /F1lt _IX!,); 

• MH;tJ;1}ffl~l!1:Z~-f*1~&~; 

• t£f;tJ;-i-15t~¥JkJ~t~~ms{J~~~14 c 'E1:fr51Jo~tor~~P ); 
• ~'m8{]~lj1}{)j-, -§1!/Fi'Ei]~{;t!;~ (UPS); 

• xJ15ts<J'm14~o JXLf!L, ~*~; 
• ~'m~Ji8{]1}Jtl ( 1![~1jt _IX!, )o 
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~ HVAC -*t1E892:4Jflttm 

7Gii:2:4Jlli:tm:itt HVAC -*t1E!}lt~-*t1E9='mttffi tH, ~~%xti9:Jll!L89ill1-T~3c$5ftlillH 

~fflf'=1:_jijc~~~ o 

2: l=(ffittm:itt HVAC -* m~ ~ ~~-* t1E 89 *'1 -=fit?J&, :itt ffii ~ ~~ ~U :tl?,j ~ 8915e:ffl %i!J 

;f!:rr.lfil.l~li~ 111u o rm1±~ ii rBJ ;fJ:r g~t%-JK 89 2: 4:.im 1t ~/G ~~ 89 o 

2:4:.mttmiliH~C-*t1Em~~~§:k89, ~~~®2:'4:,~~:11~~-M~;f!:r~ 

~~ o ffii~~-00~~~~~89~.~%~m~;rr:~~~ra~~~ o ~*7GM!K 

~rr•*H••.m~~%m~•·~~~~~*~~JK~89m1±~~0 

~~2:4:.~wmm,*m~# - ••Aa;f!:r~~~~~m~•%M, ~~~2: 

f=(~ffit~ o 

-~~•-*m89~mmh~~~~H•.-*m~89~m~~~M:ct~u~w 

~~ff~~~,*~~~~~*89·~-~*o 

3.3.4.12 ~f9tl~tfT 

3.3.4.12.1 1[:1]1& 

7G§IK HVAC -*mifiEfliL~OO 3-14 ( ~~~ ISPE 89 HVAC 1~1¥3 20081¥#& )o 

-*m~it~~~~:tmr = 

• :krf=~~*;f!:r HVAC -*m~it~i$~ffi'WJF::&f~-t, ~% 3.3.4.1~3.3.4.10; 

• :kr~tl;rJJ:\~~--~03fJ]JtJ:\;~~-- ( tt~O RABS) 89f'Fffl, ~% 3.5.1.3; 

•Mffi:rtm~~iimW7f'~~m~m~.m~•m~~~~m7f.'k89m~m.~ 

16,~.N~mi$~89ffh:itt1-T~iM; 

• :kr!fL~JK89PF~~JJU~W%iJ A ~4:.rJitf*:tft, ~% 3.5.1.2; 

·~r~~•t'F%~~-~-~1"'1:..~rm~•tFPF~~~-T*~~*· ~~~ 

~Btm~Wt:IF~. * ~t:IF~,8~:1:~:i1I$L~m. ~m::kfili~Y$L~!K:IB~89~;sL?J&; 

• 2:~~W{JUil. 9=' 89:ct~~*ffl G4 i\f::fft F7/F8, mg*~Jlilij HEPA :ct?~ft891~ 

ffl%i!J o ~**Jl#ij:i1~~1±~mz€.ffii~~•***M~~-89~N.~~~m 

*mill ff.r\: 89 2: ~~Jl![m~il. ; 

• mim:ctxt2:~:itl:Hft!IJ!}lt1Jo1~*~111UMfBJ;fE!xt1~N o ~1~-*mim'ltfflr$1,81~ 

r 5 "C 89;J7t~; 

• ~rxMJK89~~•$.3t:k, ~7H¥Jr~m;tr:m~Jl![, *~9=':!R:2:~~Wffljil.?t~ 
~§f~ !K:IB~; 
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• ::(£ /G IPJ :5H~ lK k::tz. f'sHi~:ffl ff~N 11JU 5fQ ~_'i:E'\/ifli 1¥-1 ::1Jl'! *~jc{j)jt ?J9X;Y' * § ~ ~ N 
1110 ~Rk~sf.J~~~.A; 

·-~~fflS~--~~~-.'1:. ~*B~~I¥-J~~~ffh~M o ~*~~~~ 

F~tt-J~m~!t&~:>lt, ~Frfb2%:K-T~m:5R-14T, JnU~Iif§~~~t~~~i9!U; 

• ~Q*I!J11=!Xl-J:fitlt~1Nt, n~.Pt~Hia~ntts~.J7'G~·ti~BtiSJtlt~?:ltf-t. mo 

~~~E!~ffhEi:~.Mffi~~~*~::(£~~1¥-Jffh~mmoo~; 

•M-T~Moci¥-J~~~Ei:~.~~~*B~M~Wo ~-T:lc~~Frfbfi~-~. 

~llt. -JlR'Itl6LT/G~:>lt{~iMJ3t~~iM; 

·-~~~-IK~.'i:~ffli¥-J~~~W*~·**~~~-~~. ~-~ffh 

Ei:11Jtl; 
·~~!Ki¥-JH~C*~~~~~~~o~*~~ffi~tlt~$-~.~~~QA 

$1'l -~11Jtl ~15e:ial~~·~~iE 1lt I fF:5R-141¥-J::1J~ o :Q5:*/Gj:ll=~*~~ 1*1 ~~1~ni1Xl 

-1: sf.J !if §~ 'ti ; 
• JXl "f * ~E\Hl~ffl ~ l¥WH& 1110 fr:: , {El.2%: a-T ~F lK ~ :fHM~ sf.J 'itl% r~ :$'~ , :tE :Q5: 

~M6LT.~Y'~*ffl3~Ss/G•m.H•~m~~~ o ~~~::(£~~~~~fflM 
'±;kif im1G; 

·~~if~Rmmtt-J~~~~rl~-::(£~~~~(~)~~~1¥-J*-~Mrl~ 

~o :Q5:®*- HEPA rl?_&~;f~JJ.X;~ifJLIJl!.-Bf.J~_§_JJ.X;$)1-, **1?~/$~/G~¥0:$'~$1'5 
~ o *::(:EniJXl"fmift~fflfl§:r.\;~-Bf.J HEPA rl?.&~. ~;;f§~fi'1-t*~ HEPA rl~Mo 

.i5l.~ rl?m~ 7'G~ft£iJ\:gFL*ffl i9!U iJ\- D , ~ Jlt::(£ HEPA ttW:~~~ 7G if {9!U ~ mJ--'i'F A 

PAO ( iJ\:gFLffl~9tJf!J ) i9!Ui:i\AmEi, **1-I~?ft!U ; 

·~rl~~~~-:r.t~-~Mrl~~m~tt-J~~~::(:E~~~~~rl~~@JXL 

"fm@JXLo ~~9J:W;fJL~].~i3f.J@)Xl~~~~rl MERV7 ( G4) tJT~rl?.&~5fQ MERV13 
( F7) ~ 14 ( F8) ~:r.\:rl?.&~*1-Jrl?_&, ~Jjf-J3;: HEPA rl?.&~Bf.J~ffl%ifP o /G·~~~· 
~1i~:r.\: HEPA/ )Xl;f}L~-::(£~~;fiT::1JfF~~J1ffij HEPA ~~ ( ~~nx~PJm::1J~ ), 
~~~~ill~~::(:E~iflK~*B•G; 

•xiflK ~@!Xlott-J~.'i:~#~~~.~~::(£m•~~~tt-J*JiiR~::1J~mooc 

~(~';t/GY.-TmOOC), ~~*~~1¥-J~~fto@!XlDI¥-J!t&§·~-~ o ~~~~ 

~::;f1~ ~ilt~ @ JXl D ; 
·~T~7cfioc?J9X;Y'*=EI~Ei:~~~*I¥-1~~~1¥-J~.A.W~-*~~ff~ o :7G 

iflK~*ffliEff~~.~~I¥-JI'lM~Ei:IK~*~l$!3t~I¥-J~~IK~*~~ffi~~ o 

~~~~·IKfF~~~~~~rlni@JXl*B~W.~M-T~Ei:~iilK*~~ff.~ 
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xt -=f >Hfl3 ifO ~ ~ ~ ~ lK {5i'tt~' iEffi o ffi~:iitt ~=\JJ.i ~ :itt1-T¥9!~ :1: ; 

• *IK~~*@m~mk~~~m~. ~-~iE-~m•~•o ~•~~~~~ 

~~~~~W~ffi~** o ~e&~~~~$~*~~~WiEffi; ffi:ii~~~~$ 

~8{JmJ~t&&~W~*~1f£8"JiEffi, 1l.¥0 ~~~~2:J'SJ ( -ffii:J!»L!Jm) 8"J~~l1bk~ o 

~0 51g_lil:}~~ ~*ffl3f71!~3\;ii~IZ:, ffiii2:9:. 9='"5J~~ :ff1':E~~ 8{]~1-'¥- *iL-T, f.l~~ "PJ 

*ffliEffi'=\.~~~~m~§~.~iEffi'=\.~~ffi~~r~Mm~~.~~~ffi~~ o 

~-~*~$~&~*~~~~m~. ~~&~~~m~~#~.*W~~~~~ 

8{]&~ ; 

· ~~~~2:~C~$1K)~*~0m~~ft~~~~~~m~~*~~~~• 

~~~~~~Wo "5T~~4-~~~•*H. ~m~~$~&~~~~~~0 ~~ 

•*H"5J~*~~~@~• · *~~~*w•m~w . ~m~mm~•*; 

· -~~~~~~~-IK~~4~A~~~~-~!Jm~-~~~~~~~M-~ 

~ffl o ~*ili#~~4&~~~-~~~~~~~*-~Mtt~H~~-~~~ 

e&IK8"JiEl::/J; 
· ~*~~W~$~~#ffi~W~9='*2:~*~~m•~~~~~~~~ ~$ 

~'=\. . ~1'oT~~))J{5iU'?~~' ~£l{Lj::~~4. !J1iJ"5J~*fflti'IHI}J ( "~$") HEPA:d::¥~ 2: 
'=(.jij.1JtifF*~ o "5J~~~~ttfttiJ8{]2:'=(-Jij.1JtifF7t~.¥iJ AHU ~-~1Ai!Kk~9=' (~:!If~ 
mmAo~). ~~W~$~~m~o ~~$~~=tf13-iij.~fF*~~mm~m~~~~ 

:1: . ~~~~~-IK~~~F-~m~a~~tt~~ao *mm-tt~HC~M) 

tJL~£1. 8'-J @mo~{f£1ir~. !J1'J~~8{]4:. ¥A-t -aJ:bo5!~1?~~~~:tml! ~ $ ; 
• ~-~YJitiKk~8"JI 1'Ftmm~ 8"J 9:.1Jit%A~~- , ~1ifH~¥~1Jit~;J\1-t o mJ ~~ 

~2:'=\.~~~rff;ff$~ ¥A-t8"JM.PlJZAI~IKk~ o -~~IK:Ill~~~~{;!t IS04.8 ~ ( A ~) 

2:'=\. , J!~0.45m/s ( ±20% )o 19!~ :1: 1irW~:d::~~~iE1ii8"Jr:/Jl5~30cm~ o ~~ 191~ 

:I:IfF~~~8"Jl!~ o ~-~~itiK~8"J1ifHiAttllll9=', ~5fiJffl9:.~~7M! ( " tiEI*iJ-\liFi") 

-~~~~~tt~HiE1iil!~ o ~M$~~1K~~I~tt~C~~.ffi~,mJ!~) 

:itt1-T~1Y!U, *:&ili·1~; 

· ~$~~m~~*fflM~*m:l::iittfttiJI~Mft~C~MM~~~)~:IJA 

*~*tl, -aJ:iitt:bo~ft~*~~~~ o ~J!i5l*ffl:iittft!Pm:l: ~521-t*~*tliti$ 

~m~~*~· ~~~~~~~$~~&~~~; 

· ~m~m•~~.-ar~~~H~c*~~l!~~~$~~~#o ~~m•~ 

Hffl$~~-~W~~~"6J~MH~C*~~U-~~~; 

• ~T A~ ( IS04.8 ~) ~l~~~~*:l:~tt~:f_18"Jm:l:::t~~~.¥iJ $~il!i)/;fC(£, 
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3.3 .~'Wti9:it 

12Sllt A~ ( IS04.8 ~) ~~~~Er92:'4:.-M*Jtlfl}fNffF8"J:/J:r\ o 

§~fim~-~~~. ~*~ffl~~B"Jffi~. ~~*~fim~~-~~-~~ 

~ ( CV) fm~M E!JJ*1~1flt[P] i~~~B"J~Atfi~ ( t~JJijj%1£ AHU q:tNf.f*j}ffij HEPA 

:ct?J!t~B"J't~&r )o 

:3G"ii~f:$'.5!ll~J(1-t%~ HVAC *~'{;it~§L~.\!1 3-15 ( ~~~ ISPE Er9 HVAC t~f¥j 2008 

~JflOo 

*m~H75mi2S~:tmr = 

·~~I£-~:ct~~~iE~•••~.~~~••••m~JtJB"JH~c*m; 

• ~o*I£-~3&~~:f-J.mtt\\IBW~~~~ ~, JnU~:iffi:ct~*'T ~2:iftl*~10!E1~H? 

HVAC *~5fiJ*mB"JJt:flli1~74Jt~~~¥1J f.f%=1-til-~B"J~~; 

•m~~§~fi~~:iffi:ct~-~M:ctM~~*~Mffl.~~*Jtl~:ct~~~* 

~ o ~®:ctM~~m~ffl~~~.~*~#ffl~~-~Jti*~-4B"JAM~~~ill 

~0--o ~~§~P:ctMftm~s.g~~.~~~~g·~~:ctMft~*Jtl~~s.g 

5HSJ ffi~ ~ 1!JU ; 

·~*§~:ctM~B"Jmw~•*a:rti£.~ffl~~.~~~~m•1±-~~~ 

*~~~s.g~~-~ili:r\:ctMftM~~.~~0ffi~B"J~~o ~®:ct~ft*f.fm1± 

~%=B"J~il-~. ~~m$•~~~-~~m~~B"J§~*m; 

• :3GM~~#IR~f.f HEPA :ctrm2:'4:.8"J*~· 1i.ffl*;:f§x1~~~:7GMIR*=M'=fflffi, 

;:f§~~~~~~2:fSJ15iH~1Effi o ~~IR~:iffi:ct-~~ffiB"J B ~1=(.~}1~.!:3 B ~:JGM¥1. 

ISJ~*; 

• Jm:3GM~IR~:iffi:ct-~1~ffi"=\.~Ji~~:3GM¥1.1SJ~* o Jm:3GM~IR;:f§xt~~~~ 

~1~UB"J;:f§4~2:fSJ~*~fflffi; 

• ~Axmti•rSJB"J~:f-t~:iffi:ct-~~ HEPA :ctrms"J~&:iffim, ~&w~m•u 

~0~~CJE&'4:.•~•*xm~~ffl~~s.g~~~~~~:iffi:ct-~~&:iffim~~ 

ffi4f§~fr1t~ ( fflffil=(.~Ji ); 

• ~0*:3GiiFJ'bj%~iJCB"J, m~~~~t.&1~8"J;:f§~7MJ3L lit~ AHU *mB"ltm~$ 

&,®r~~'Rt1~. ~~2:"=\.~:ct~rMzv~J§-, *1~t.&1~B"Jt§~7Mlt o xtllt~f:ftJIGmJt!JE 

ffi:r\ AHU * m o 

247 



0 ~ 

"' ~ 
liO 

!l!: 

"' ;ji< 
IE] iE' L.: 

248 



3.3.5 1J ijflll!JfttU1fU~ft:~iJJ*t1E 

3.3.5.1 ~)£ 

*!it1J)j4f;f!HI*fif!:Ofll8{]fflf'~>Jt ( URS) *lli1-T HVAC *~8<Jiit1t ( f§tl~m, tc£ 
1%t?Jkf"-, t"'£fQI!:~>Jt, Jl~iitH~ )o ~~ GMP 8<J~>Jt. f§tl :tm~fFAfftB{]{~!Hft, 

~~~~M,l1n8~~~~~~~~~~0 

HVAC *~)j4f~E!}J-'f~~Xff='£fQxt.Afft8<JJXl~il o ~®fFJiHQ.i%: 

• GMP )Xl,~]Z 

o ~~~m~-~~~,ffixt~~fQ~~~~~*fflf'~*~*~~~~** 

tftf='£ ; 

o ~~Jl~ffi~ fQ~~~~*~~~~~~~~X~~o 

• ~~ GMP )Xl,~]Z 

o xtm~mmfi~~~~~~*Xf.AfftlliB*~; 

o ~~~t"':i:i~J:ft"'~~~~lil:~:J=ll:tf:l, VJ*tft AfftfQ~f='I!:; 
o HVAC iit1t9fll!J6,@rJJIUalf, GMP ~JUt1~3jt3fm~*1'-/GfPJJt14xt HVAC ¥~8{] 

~*0 

~*~~®rA4~n~~~.~M~~~~~JtiitttM,OO~~*~*'~* 

fjfi'fL IlJUJ!.$:~~~JI~tjfi'ft~ o 

3.3.5.2 HVAC ~mtmi£ 

HVAC *~~WH1f~*~~JJ!J : 

• 1U.iitJXl~iftJ*~ C 100% #!fflfJrJXl ); 

•1i~:ru!~iftJ*~ ( -JE8 ?tt~8<J~57HrfiJXlEJ~i:*J[[]JXl~EI1~% )o 

HVAcmm~~*~#~*mfflf'~3jtfQ~~~~ltiB~Ho HVAC*~~~~ 

m~~#.~mmmm, @Rlm,mn@~*~~o~*~~-®•M*~~~~ 

*~•m~m~~.~~~m,m~,a•m,~~~~o M-T*~~~~~ffixt 

~F•~~~c•m~~~•).~T~~-·~~~~~u~~~~~f='~*·M 

rmxt~t"'ltiJJt:@JJX;~uloJ , Jti501'1!:1Joffi Rl~, xt~~~~lti1-T1JJ&8<J9.!:JJILJE', -¥}JtiA 

~iftlm~il9l:J-'1** !:f o 

~*fflN~mft~Xf$~~~~~~~ltiB~~ (~®~~~~RlA~~-~ 

t§:JE8*iiE-JE89:J=li:JXl$ ), ~*ffl1tJXlA ( VAV) :1JoWmft~ 8{] ~ffftl :1J5:\; ( .Lit at m 
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I'SJ 89 ~!XL :i: /F ~~!::?it :k iJt, {EI. PI jj :ct ~f~~AffiHSJ *JT !XL 89 !iN'! 1H"J ~~ 7Jffi )o 3 illffl 

VAV *~Bt, @])XL:fnfj~JXl*~&,@l£}~)Xt*~JXt:i:Ij:JCZ9J , ~{~iifffiHSJ1:f)Xt:i:~f~Bt 

~~{~t~ij[J£ 89 ff~ 0 

3.3.5.3 I~±J!t3F;fi~D GMP 

GMP lEJt~ 12] + A*'*JI'.!E : "D gji1{~J*-;fQ ll!!l f'*-1ffU JfiL ~iHfflPJ (~][Jim fflPJ ), 

*ltj~ ffl P5 Jfb ~ ~ 1:: 7G ii 1ffu iflj 1: F 89:1: !t I~ IK :IE~ lit ;It 11: mm fM1 P5 Jfb 89 -E1Y&t-Hst fi~ 

~~~:i:!ti~IK~.~3~M':7GMPJJfb' ~~~D~$~!K~~*~~.~~ 

PI t!HI F Jfb 8Mffi ?1UU t~'tiXfi* IK :IE~*!!&~ 3 89 1!1t1: !Jm Jlif t£ffi' iJf[ o " :k -T D ~ ffi I$!K 89 

~:I)Hffi<iPI~m:zls:5tM 3.2.2o 

3.3.5.3.1 IA\±l~~ 

:lgTmJEA.fftff~~*· ~:il~ GB 50019 ~I~}t)}Lf;j:!;flljj)Xt_!::j~~i.JJ~~it 

*1t~i1 ~0 31*fFA.fft3Mifl?JJtf' gliY&, :$!U?F-fl$git$Y&, nfPJk Im~WtwnfPJk9&~89iif*-~ 

~.~Btk~~~~~~~~3~~~~1*fJ::J\.fft-~J%f~~ o 

FJfbPI~~J£1*fFWt1:F~~ o W$Ft61±1:F:ctfi~~~£~~Wt:xt~~

~89 o fJT:ffJZ®*'f4!.16,@r1:fm1f HVAC *~B;Ji~iU~~ o 

1£ 1=1 gjill!!Jf'*-1ffUifiJ ( OSD) 1:F~JJ\[~, fi?it m~t5~~f!ZJ;j<:-H:?;H'F':ct~lf ~ 89~f*

(~~)t5~a 1:F~~@r:xf~~*fi~~.JZPI~~i*fFA.fft:i:!t1:fm1:f~~~:ff 

~~!Jm~~ .~PI~~FJ'b~~Xt5~o ~@r:xt~~.m*,~-.ff~~1:F1* 

fFIK*fiJXt~)t~, ~~~JZ®IK~*ffl1i~JXtWt~~JXt~~*~o *ffl1i~JXt~ 

jj~~% f3Jr!JJ lt.F Jfb WI; !Jm *'I· im :ct HVA c * ~xt ~ -i' 1:F IK 89 :?I.M , {EI.ill1'T nX;:zjs:tgt~ o 

:7G~~~1:FIK·~~:ct~~~~~~mJEFJfb~~:i:~*·~~-~-JE~ 

~~~~~~~Ft689t5~. ~~~j~~:i:fl~!XL*~· VJ~f~1:F:ct~lf~F1:89~ 

~~Y~*.il:T-89~~0 illfflfl~JXt*~fF:lg¥-iJ~!Wj~ 89:1Jr!itt*~~A ff1£fJI'., i*:1Jr! 
PI VJ%'-~ ~fft~891-t*!lm1±lirJJ JL-i'Z:P-~891*fF ~ F1: ~1-iJ~:bu ~Ft~t£1ffu o 

3.3.5.3.2 fB~~o~w!Jo/JJ9Ht-J~~mam 

!lm~~~~rt5~!1m~@rt£~1:fttJE~~~*~T o t5~1Wj~:1Jr!!!&~-T~T 

JL-i'JEJ~: 

250 

e ,)r ~jtdrh It± J5 
1::T~J::r!J1~n"; 



• 19: 4ifl:lttt'Ftt~ZISJ E!<:Jf-~r; 

•1~Ut$~ o 

ffifi'B] HVAC *m*JtHffi·;f.ff:jj:)Xl,-J9:it, PJ IV-~~ iE1it~r:iit111M~FiE1ir~14rr~ 
s<:Jr5~~:bo ~V-;fffi~fl:lt'll=ili o r:>7uJL-t-12Sl~&,~Jn:bo ~V-~m = 

·m~~c~)*,~)X{,o~~~~~.~~~~~~~~~~~V-~~~r~~ 

¥5~~~1~¥U~1~8<:J7.kf- o ~~ HVAC *m~JJJ(;:zls:8<:J1*12S!Yf1±, IE!JJ:k:I:~£1.9J:8<:J 

~~*E!11i~t'll=ili T; 

• ~~l=:iE1it'lf6LM~~:If6Lrr~8<:Jili!ffi¥5~~1~¥Uftit~PJ/f*fflu1fq&~~1? 
8<:Jjt~Bti'8J; 

• ~1~8<:1 HVAC m.ISJ~~~JX/f~~~5\:5c:l:1M~~~!~Uii:r*r~ o ~TtJVJ\s~JUii:jr, 

JL~Yr~~~-~-$~1±~~~oc~~ffif~~~~~~m?£-r,~n*E!•~~~. 

~~~~~~1±ffif~~~fl:li9:4i~m~o ffif~~~~PJ~~~fl:l-~¥5~~~fi;fffi 

~, ~~~il~:tt/f¥U~~ s<:J~oc o 
~Sm)X{,(llV)~-~A~¥5~-~~~~.~*ffl~~~~~~~~--~ 

rut'F~r~~~~M-~.~~~~.m~-~:I:Mffi~ut'Fo ~~llv~~m 

~~~fi)X{,~5t~ o ~~~~~mr~I2Sl~: 

• ili,~1±ttt'F¥:5L~Ilut'FAJJ5.Z.i'8Ji9:it~~8<:J~rl!JGOO:J3, !V-iru'::§i2.~15~!W'71A 

I£:ii~~om)X{,~~~~~~~~~~¥5~!W~~jtf'FA.D5.~1N~~~o*)X{,~ 

t'Fm~:k~oc~-~~ttt'FA.D5.~tt*; 

·~Sm)X{,(llV))X{,W~W~~~-~~~~~~IV--*•~!W o ~*Yr~

~¥5~!WA~~~M-~·-~~tt,~~~~¥5~~~--~~i9:-1±~~~ill 

mili~*~~-o ~*¥5~~~~oc~~~.~~~~~~*~~~~~~-~~ 

~~; 

• LEV J'lj:)Xl,*m~xtffifi'B]~ HVAC *m~~:lJZ-~r~~OloJ o ~O*i)!:~~ffij!-~1( 

~mJitl!:, LEV t'll=l±l~~~/f~~-]3}~11Yf~¥UI£~k~; 

·~I£ffif~~m)X{,*miE1±It'FffillV*mW~~fi.~~~~*~-*~ 

m7itl!:~~~~ffi1¥~~ LEV *m1ftl?i; 
•Mm~~M$~~~. ~~m~m~~A!W~.~-~00~~~~-®A~

~~!W~~*~mm,ffl•.~-~-~!W)X{,~o 

¥~~~~llV~ffl~-~-fto~~--~-1'-*~¥~~*1Ii~IEut'F 

~--.~~1±~~*E!~~~r~~o1±ut'F~.~.:r~~~~~~:ii~*~~M 

U~~~fi~Yf o ~#~~PJkJ~~!W£4&,@/fR~~!W£~~~~~~~~; 
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~#:JJ:tt t~$.it~%-Tlf~$.lt'J\81!jWJ £19iJ ~o JWJ~m, rm$.lt::k81!jWJ £ ~o::k-§~~ JnU fit~ 

{:£~~Vffi o 

3.3.5.4 i~it~~B~~~ 

:2: ~*~~~ft~~-=fft~ffl~&~I£M~o ~#ffiM~~~~~M~~ 

*~ffiM~~.~~m-r•m*~~ o rm~ffiM~~~~~M•~~m~~**• 

~o ft~ffl~~I£M~~~~~~A~*~~~-~~r:l'b~o ~~-~~~ffli 

r•~. ~~~m~~*~*~~-~.~~~~•~*~~~*A:2:4:.~~~~ 

~·0 
1£~~if1<, L_., IK, {9Jj~01J,~~~, :IE!f$~1¥n~IK, :2:4:.PJTJ1Jllf@iU HVAC *~o rm 

i£if1<, L_.,IK, f9iJ ~Ol±J:f, -§~, )]tt-tf§f¥, ~~{lli~~~fiiinX;~X0~81±-It!. 1J, JnU&' 

~*ffl@~ HEPA Mrmg~*ffl1Ufft:~ o 

~15E1-1} 11:r;iE~* ~~1-T£1f~~. &,~fffi&:'i:tli:~*~ o 111:~*~~ ffl*~iH~:zls:IK 

~~ffi~IK~~~-~~~l±~~l± o 1l~*mey*~~~ o 

-~t~l:~*m= m-r.lJZ-'r*~*~s1*~· IPJst~ t:Jt"!f~/GIPJ IK~~~ rBJ s1 t§ :xt 
J.±&o 

I£m~*~=ffl-Tt"tm~£~Am~~ o ~®~•*~~~-§m•~,~~ 

~m~&-f~'Wi~ o 

;!§t: {llii£11!:~*~-E1m~~B~w HEPA MrmB81~~tll:~*~o ~®t!F J.Xl* 

~~ t:J ~5!11:V:. 81t!~)iJ~~ HVAC *~81~llllX;$* o M:l:81tli:~ ( tli:~:l:lmMT :SS: ifoJ 

*~~*~:l:)fiiinX;*A:SS:~~@m!jWJ~*~~~~~ o iPJ~~#~~~~~ :SS: 

4:.~~~ 1K~~:2:4:.m~~ffi:xtm~ o ~#•~~~~IK~~~:2:4:.~~~. ~~ 

't1113fix1f~MM~*m, rm:;!ikEI34~ili811K:Il!~*A, ~3:?:11:~* § ~j~Pf:m o 

HVAC *~i&iti31:kiftl~:J;i'!f~~-t-@m!jWJ,~,f:<$:J:~1±. rmtlH,%I£~r!~]~:>Jt~ 

t~/GIPJ IK:Il!~~i'BJ~~ i31t§xt1±&1~~ o 16, ~~11t*tll:~:l:.lJZ-~, ~&~~ff£/G~~i31 

*~M~:2:4:. 61~nrfiJ 0 Jlift~i31±~:1Jotll:~*m, ~~:xt~-t-IK:Il!~~14/G5fU, 3f _§_:/i~!f~~

~ nrfiJ !K:Il!~i31•~~~0 
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3.3.5.4.1 *m~~ 

~i&it--1'- HVAC *~Bt, TJ'iJ-®;kl}l~~16,~fff:1JO t:J ~)1t : 

·•~•~m~~*~Am~~~~m~m~®ffiM~~; 

• ~j~:2:4:.i&it~{!:j::; 



• :ij}m~>Jt; 

• JK:Il!~J±j]~>}t; 

• JXl:l:.&itk:4:.iX~~*; 
• ~1!Jtl~>Jt o 

-~~~~~~~~m~•~o ~*~4:.~n~~~-~M~*-~~~~~ 

tz:£~~t--J-:ff/G5fiJ~~ojlij, 11~0,JK:Il!~~~4:.t1t;f§:X~}JrPJi:!1~-~*il~~ o 

~-~~#~~~,~~~~-~m•~~-~mooo ~~~N~ffi~mm~ 

&1-=f-t~~~~z5rf-, ~:ct-~s~·rBJ, ;J%.'71®t~~E.X:&m o ~®~6G;J%.:ii:ct~ifoJ~1lltl 

;fl]~~*m*~;:_m o 

J;-?.ffii.N 
M~~NM-=f-.H;fO@ffi.~Cm:ff~~-~~~·~~B)*~fi~*· 

~~~o W~tz:£.~-~.&I£:ctfifiA:ff~~~~NmOO o ill~moo~~, ~ 

ffJlJH~8~BtiSJ8)t~9;lL :tm*tcr:11E.X:~t--l-fffi~1-f;ffJc~:if:~~-Jf~~i'8J, 11~0,~uiOJ8)t~ 

J]1:E_mo 

~£~e1-f~N~ffi~mN•mtz:£~~ - ~~~~;fO~~---~o (~OO 

~~~ xt~£s<Je1-fr.ffii.N?tJ;; "~{gft" "lffia:gft" "~&1" fo "1t¥.ffil." ~IZY#'~ 

&, Af*s<Jef¥¥.ffii.N%JJU~: ~{;!jl;ft: ~ 2o"C; {;!jl;a:gft: ~:l'tH~ 2o"C ; ~&1: 
2~1o"C ; 1t¥.ffil.: 10~30"C o tz:£r.ffii.N~~m:ii:ctMi'8Jr.ffii.N~~*~;:_m o 

);> tl3xtr~N 

m~~ffi~mNC~)~~:if:~~tz:£~~-tz:~~~*~~~m,w~** 

7t~tz:£~A~m:ff~~ o ~f*tz:£~1-f~~*&W~~~**o -•~mN•• 

~tz:£fffi~~·fF~;f§xtr~N~1lltl~ 30%~50% Z/SJ ( ;f;f,li?.ffii.N~J±JJr, STP )o 
1Jor~.*mm~~~~4:.?twc*m~~:ii:ct/PJ~~~rBJ1!iJ~~1Jo7.k•4:., ffl*~ 

t~Efffffi~i9:~-ffi, lW.lJEtz:£ ~~i-t~f4fUAJJ3. ~~J&'i':l:: o 

~*m•~~m~,~~m*~~~/Gm~AJJ3.~~~4:.tz:~/G~~~~, 

@~~~tz:£;fOI£m~~~~@~~~tz:~••o ~fF~~~*mmN~~#H 

~~-~~~~~~~J;;I£EIT/GftW~,m~*ffl~*~*·~~~~~~~

~~·~~*B~m, ~~~~-~Bo 

~-~~m~,/GR~tz:£:ff/G~~~ o ~-=f"~~ftW*m~tz:~*•~~

*' ~~~•*~~m$~~, ~~~tz:~-~~~~0 ~-=F~~~muk~~f* 

;fO~•mm~~~~JXl,#~:if:~tz:£tz:~~~,~~~~#~~*BW~ o ~• 

~!{i% HEPA :ctrtftm~VsU?:~#~oiOJ o 
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15~~ru $il:IDJ*-U: T-*-U:1.£ ( JliTI ) 

;t)t~ dust 0.1~75 

100~ fume 0.001~ 1.0 

~ltl somke 0 . 01~1.0 

f~J.~ mist 0.01~ 10 

mt'l: vapor 0.005 

'={, f* gas 0.005 

~-~~~~~~~--~~~~~*~· *m~m~~~~,~~~~~~ 
~*~· ~~ffl@~~~~~~~fr~~~~,~~~a ®~~~~~~*~-~ 

r ~ Ji!~ 8~ ltlf:f? 7]( ¥ a 

~~ffi~~~~~H~cm~~.~~~~~~~~~=~~~~•= 

• IK:ll!~ ~1? 7k .lJZ- 1 

~~~-~~-~~~~*o &~Tm~~~mm~$~ft~,~#~~T~ 

~B~MffiJl~W~*1.:Y ~?.L!t a J!i)CPJ*fflm:{E£~ ASHRAE 30% ~~?.L!t~~ MERV 6 

-~ 7 -B~:ctr.L!t =I?~L ~ !EXtHI ;f§~i3~;f~l1tPJ~~;f~l1t EN779a ~o ~4:,~¥¥:filr~~:f.t 

;j)f, ~J;j)f, *E:lm:m~. IJ1U :i1~~*·~~~, :ct?.L!t~~Jr$~~* 3-12a 

• IK:Il!J:r!JJ:f?7k .lJZ- 2 fo 3 

J! ·i)(._ m: {E£ B~~YJ~ ~--'}J MERV 13 ~ 14 ( ASHRAE 85% ~yJ!t~ )a ~0 *~iftiJ 

*~5t,J m ~m~. ~ m~~~. ~~-i.~~~fo @JXl*~_t~~ 99.97% EI~~~Jr~¥.L!t~ 

( EN1822) )j%-PJ~~Jr±tt!.~ll::.aSEI~~~5fO!Jo/r¥'-H8J~~3(J(¥5~ a 

~*~AA:ct~~~rmll::.x.:;z¥5~~~-~.m-i.~~~*~~m~~~~ 

~JrB~ a ~0*~-jj[ HEPA~~:Im~~)r~m;.&~~~~. ~~2,_!16,m~m*ffl HEPA ~?t 

:lm a ~~~~ HEPA ~¥.L!t:lmfflr~¥~~~~4:,f-*6~:!1~ a 

~0* HEPA ~yJ!t~fflr~~, 1=11=~*~· ~~2,_!J6,mxt~t.L!t~B~~~5fO~~Hi* 

B~AA~~~. ~~~~~~~*a W~~~~ §~M~m~~~~~r~~:lm~ 

~~:~m~~m5fO:ct~*OO*Bam~~o 

~ ~6~¥'5~PJ~~~!P1Bt* El ~$5f0)7~$lfm a !16,mxt ~4:,tll::tlll*~*1-T~~EI~ 
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3.3 1;UfWht 

Wffl~. ~~~ffl-#*~~rl~~~*m~~~o ~@~*m~.~~~-*~ 

~£*~~~x~~~*~~*~~~~~o ~*ow~~~~~£#~~.m~ 

&'~:itHi ~~-£'dHJT, ~1iJH!EIW~®IK:I:!!~~P1tgc~y HEPA rlYm~. Jtl% i'BJ ~2:~-t11::lf= 
/Ff'i~@~~ o 

:tmtfE~$<D ~$<D 

60%-80% ;J\-T 20% 

80%-90% ;J\-T 20% 

90%-95% 20%-30% 

90%-95% 25%-30% 

95% 30%-40% 

95%-98% 40%-50% 

98% 50%-60% 

99% 60%-70% 

99% 70%-80% 

99% 80%-90% 

99% 90%-95% 

N/A 95%DOP 

99.97% 
99.99% 

N/A 
99.999% 

99.9995% 

)i.: CD#<..:!% ASHRAE 52.1-1992 )_9!')-it\.; 

®#<.-:!.%- ASHRAE 52.2 i.9!1] it\.; 

@1-R-t%-gt!JU;t;'(i EN779 ;fu EN1822 o 

MERV ® ~7JH5t~$?H&® 

MERV 1-4 
G1 
G2 

MERV5 G3 

MERV6 G4 

MERV6-7 G4 

MERV7-8 G4 

MERV 8-9 F5 

MERV9-10 F5 

MERV 10-ll F6 

MERV 12-13 F6 

MERV 13-14 F7 

MERV 14-15 F8 

MERV 16 H11 

Hl3 
-

N/A 
H14 
Ul5 

~ J%i'BJ:f§xtffi£ 
J%~ffi~ffi£~1ETJ%~~~~~~ol%~ffi~ffi£~T~M~T~ff=-~* 

m~~~= 

·~~~m~~£#~~~~.Jt~•~*~~~ff=~~*~·••~m~~~ 

~. ~~m•~--~-.~~~mm~~~~••3~Jt~~~IKo ~~~~~ 

~~~£ rm13. Jt~i~~~Jt1lli~t-t~~£:©:JJJ;~%~~~1nJ; 
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· ~£-~~~~~~~~~A~~~~~~w~•~Am~~~~o ~~A~ 

fO 2! B Bf.J ~ !f-t~ fPJ Bt $1,-:;ff JXL~]L a 

~~ili~~~i5?:1Rk~8f.J~~~¥¥:t.:U:T-, ~[OJ.:l§-~JJ[OJ~Z9J a ~ ~¥0 JI:§(t.~~8f.J~JZ. 

~~.~IPJJR~~~~~~~~JJrOJ~~~~~~. ~~~~oo~m~~~T-~~ 

~~~a ~~~~~~~Q~~~~m~~~&~-~~~~ffi~~-~~*C~ 

{i )a J_ffi-4-~~ GMP ~Jt5ET¥r!ii~IR--'=i~~is/$1RZ.i'BJ , ~[PJ~~is/$1RZI'BJ8f.Jffi~JE 

~{~~ 10Paa 

WHO Elf.Jii#:Jii-'a- 961, 2011 :J~¥0: "~§~~jhg~JR~JUBJ:m:~~t3<~8f.JPJ15?:1M8f.Jffi~m 

ft: 15Pa, 1EJ. 5~20Pai:!Lft:~~t3<~BI.J a " 

~~.~~ffi~~m~~~ffl~-~~T-~~~~2!B~I£·~~~1R~--'=i 

~~-~~-~IRz~~#•o &z,&hm~PT~•~*~~*- mrnk,mm 
~~~JR~~~~o ~•~•~JR~~~.PJ~~~~JR~~ili~0~~m,ww 

JR, ~~¥si$1R~bt5.1HJc~£~~1R:5tl%3f a 

WHO Elf.Jii#:Jii-'a- 961, 2011 tllk¥0: "- f.N:W§, ft:ft~ 'Z91~' ¥9!H:rt~14m~Eif.Jm 

i'BJ~!UJO ~,@f$1.-::ff~~~~Bti'sJ I*J~:ii ~ 1$~¥0 ''D~' ~JJO:f.iFiiEif.J~~h a" ~ l$s~·/8J~, 

~JJf~:ii~iiE:IJOV.J1iiM5E, - f.N:Bf.JBt J'BJi'BJ!Wift: 20 :5t~ a 

]g Ttilk1~~1?, ~ i'l 3C l~Bt, mrBJffih ~'~JJfft:~1ifM Bf.JiEffi~fftffi o ~~.Yi~~.i~ 

IR PJ t:.J tilk1~tifli>'~ Bf.J~:J?, t~JJO ~~-J~Hl ft:3f Ja Elf.JB~·f'* a PJ ffl Bt i8JN:i&~~~.Yi*illk1~ 

ffl~~~~ o ~*m~~~-~.~~~~~JE~M&~~~~m~a~m~ffih 

PJ~m~Ji:ffl~~~IPJW~t a PT~ ft:iEffi~fftffi a 

~ HVAC *mEif.J.~f0~1!1U :iitiift, ~,~]Jf~~¥0-®:iiifi, ~0~:;:£ , ~~fOI 

-z:*m~, ~IJ ~~~1J1t8f.J1Ht, :iitffi~ o[QJ¥Om i'BJ Elf.Jffih a 

ISO 14644-3 9=t 4.2.8t~tb T'®~it l~'i"i8f.Jilittm:iit1-T¥9!H:rt, ft::lgT 1ifH5Eft:~~* 

:iiY.!Uf.J~~~isl$i'BJ I IRWLIII t:.J>'Hm:iit3<:* , n<~Jt, i'l ~:lt~::ff ffih Elf.J:X:f.t::fJH~Arsl~ 

JEiJ I IR a f.f .§.~ B.8 ift~tH T $!.-~8f.Ji9!U iltn1! a ~ift~ JR,8f.Jilittm¥Jl-E21%1Et~~1Ff~~ 

!*12§: 
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• m rn*:YG~!&;t-t~~~?:lt%; 
• Jif~1i£1% Ja;IT8f.J~1%JJX\,Q!&;it~:i!f; 

• ft~ ~~$!,-!&;i-t~ :i!f j 

• !ifC~-~~*~•m~*H~:i!f; 

• (l!&;it~*~-~~ j 
-b'h i:E Vfi.*he 1JC 1.. {J\_x,x. o 



ftooo~~m*~~~~ft~~•m~,~~~ft~~~#••~c#£ 

3.5.2.1 )o 

~ 00 fU !KXV·H ~T liD -!*ttl jflj fit:Mi! j\!,j 1.9:~ -1'-:iVNtJ~ ~ ~ft 8"J ~ * 0 WH 0 ~-*iii 

* 961, 2011 ~i.)(~~~ft{E 6~20 ~I ; j\B;fzfBJ o ISPE ~i)( CNC ~~~~ 15~20 
~I ;j\8-;f o 

~~ ~ftm; 00 B"J. ~tfE;f#.flH'*Jt~Jt.f-is:~ ~~·~{)[,:iii@~ o tiE ;f.¥# P,~ ISPE, -t:!L PI# 

P,~ GB 50073 o 

~~®~~'*AfnmiliB"J~~~~~-~~~B"J-*~~*'~m= 

·~~~ = ~**~~~-~R~$-Dt4ili~~~B"J~t; 

• t~~~: ~)'r~~9='8{)7.k?t, fit:Mi!:~Affi~~B"JJ.kil"\;; 

• I t'FAffi B"Jfttf011L~ ; 

• I t'F Affi B"J~~ ; 

• I"!:-*~; 
• {!:!;JXLB"J1!1$JX; 

• 1~ JXL , :J:IF JXL?t 1iJ 8"J ~W.:!frtfU ~~5ct1 ; 

• ~1!11Jf01&1»>H~®~B"J11l:~; 

• f~~~{t:j:B"J{JL~~F'*'Jl~ o 

~*~Jt-4~~~~~*~~8"J~~~ft8"J~-*,~~M--*~JX~~M*~ 

1*t'F~-*~!X*;w' ~~:;ljk~j::'*' ~$8"J 0 

3.3.5.4.2 ~jy!IJ~Ot~itU 

~-®:kiJl~8{J#ft;m~1%!t'F~&JXBt, ~1»11J *~!.l6,@Hm$:1JD ~t~7K o GMP :km 

m iBJ8{J#ft!.l6'@1~{)Utt1JD ~~i»ltl 5fiJtltW o 5j HVAC ~1111J *~:5t7f, ~lUtJ~l#J:r.\:~~ 

~M:r.\:B"J&***B~n,~~~*Wo ~~n#ft7f~B~ili~~moo~,~~ 

1!tW1~1K o IPJ¥F~ JXLM" :ll~~~1llti5L1!f~-Dt48"J·t1~~~19!ti-t:!L:;lik~~8{) o 

m~:km#ft~~B"J~~&*-t:!L~@r~A-~, B'*'B~fU~~~~B"JW~ o 

:nf@~it~IJ !.l6,@1~mm.:r:km#ft8"J1~®~, t~tW~fUic~*~~o 

1)(* B"J*W ocm 00-t:!L~~ u(oJ¥U fitit~t o !.16,@1t¥J1U B::i:1~®~f0%l:19!ti ~.!:J ~~8{) 

1*t'F~~*~ffi~~ o fflr~n:km#ft8"J~®~,~~~,m7K~,~~~,* 

W~~!-16'@1*1-T~:!·tJH~B o ~1lltl ~f01~®~-Dt~:t&ltJL ~~*1-T S ?if B{]£lf~fU;&B o 

:km#ft~@r~n,~~:;lik~MH~C~~*~,I"!:~~*~~AI:!f:r.\: o 

:tm*JfJAI:!f:r.\:*1-T~i»lti , ic~~.¥!.16,@1·15f!:~'L'~B"J#ft~~£~~1lltl 1±PI1*~8"J1%! 
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~moo~.~~••·••~~~~~~£~~-~~-~ o H*C*~~~C~~ 

*~~*~)tr~M*•~~~~~~.~~•m~~~~~-~-~~~m•n 

~ o ili~~~~~~#tt,BB,m~tt~~-~tt~~-tr~~~~mM~*o 

¥®~~B~~~K~~~-~m~~~tt~m~~~~~~*B~~o 

~*m~~~~um~*#~~~~&~~~~. ~~~~-~mu~m~~o 

m~~~~~u~~*K~nm~~®*•~~~~*· ~~~ill~~~~~-~ 

~~~moo:~:g•{~ o 

3.3.5.5.1 i~~11im 

trJ!$L::$:i':~itl=j=l, :16'@Hi:W': HVAC *~8~¥~~*!Xl D ;fPI"Z:fl!=mo 8~1Ee. o 

fll=m~ c -E1miZ:*~:tr~~) :16,3.W•*mo~:®~frt-, 3t-_g_~~~~~r.:D, kJ~Yx 
X¥5~8~1WGB1J o ~~~~5G~~r.ms~·, ~~5.¥.*mMt~tt, fll=mMt~tt~b'\J~, kJR.•r.:D 
fll=m~~~, fEL~TW~~!XltJL ~~~~iJ 1 ~n*fl=ii'PJRli o ~*]J} I'BJ ~ s~fll=mm7tofll=m~ 

~W~B, kJ~~IA.~£~~~~0 

~*m~M~m%~¥5~~.~~*m*B~~o ~#*ffliZ:~•u.•~ 

flt:m~~IZ:OO:fft*~f!fll=m:I!:{JgX;y, JA~~mm~*J§~~~~~ -iEsMit~ o 

~~MWI=j=lft~~~~-l=j=l~~*~~~~~:i':~~~~ o *m•m~~~. 

~~m~~:i':tr#ili~~~~fJL]J}~ o ~~ill~•tr¥~Jt-_§_#ili*~~.M~* 

~¥~~s~m~-K~~~ImM 3mo ~*m~•fll=mB~·, 16,~~~~±-lli.s~~f'*~ftJ:, :!:w 

flt:mf:t::i':~~~~~ o 

3.3.5.5.2 JXl ~ 

m~~•m~~~~w*~· ~~~*~]J}~~~-~-1£~&~**~· ~ 

~~tt•*mWM~~~m~*~~*~~~~~~~n•~~~** o ~]J}~ ffi 

~~-~*·~~~.~~!Xl~*fiWMtt~~~ffi~m~o 

m~u•~~~~~~~~-~~m~~*~mm~~~tto ~~m~~nm 

~--~£~~~o m~$#~~n~~m~*~~~m~. kJ~~~-~JAW% 

~~~Y'J~ o ~Y~tl~:J6,3JifJ't.~jfij1f~~~-7.)(t!, fr _§_fjp?)( ~frf, ~ lC-~~£ ' 

aoo, moo~*A~£es~~~~mo 

~~m~~-~**M~, ~~tr~~R.~•MWI=j=l~~**~~~~~m~o 
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~M=m~~~~~~m~mm•~~•WM®*.~~~~mB~-0 ~~~

s-t. m~&,~Jn~€li~1~¥U1*1f'. ~•s-t m~ff o ~&,®rens-tmmif'-ti!P~~!V,1k.~!lmm 
A~:@: o 

I£~~~~*m~:li!~~~~ffl*»~tt~~-~M.~~~~-. ~®~ 

if'-t~JJJt;Jg~ffiil~-Jf±-!P., 3f £L~%JJJG;fJI:rf5~ o ~o~~Plf}'Er, ~~~Yfffls{J~if'-J.JJll:~~l=: 

»~tt~.~*~-!lm~~o~ff~~-~. m~~®r~Mffl~~m~~~ffl~o 

~*m~:li!W%. ~~~ffim~~~Ki*~.Yf~J,~~~mBm-~~~AAfflffl o 

m~fE~~mf;Jt:@~ ~Ti~ o IV, f.fx-t m ~s{]Mffl ocm1.:r~AA:f>i1lf 0 
~~*YE&,~Jn;fiHJiHJll.m:iRit, ~ 3-13 ~ili T ~:ru!s{J~~~:li!J!Bt o 

~~!I&J ~4:~!l.: ( m/s ) 

4:1* ( ~~~~·ii) :7C:/;Jl;Jv(i 

-mr..., ~~t~ , ~~t~~ 10 

~I 9='~W!l.:B9~4:. :tmtlli* 15 

+- :1$] w JJt ;f'Ji4: 20 

$3t:i:B91:MiMB9~4:, ~~:!iii': 25 

~~*YtttlMf-W~fll:m*YEJ't.~J!~~fll:mJ!ocfOfli::fiJc~tff. o 

ffl ~*1L$:I£*tfts{Jfll:m~:li!~§~~~f'~~*r¥~ o fll=m~s{J ~~&,®rrrofstt~ 

~~~~-~~~-~~m~F~~~~m~~-~~~~tto ~®r~U~m~~ 

~-~~-#~!V,*~ o m~~~i9:•-®~~~A~~!V,f.f~~~Mfflo m~I!P 

.&,®!®" ll:f'~~*1*~.¥,1t~I£i9:4i-ifl o 

*Ytifls{J®";Jd~ , m:SJ~, ift111ff~~J,~;¥J;;1m-®••~o:bomft~ , :bor~K, ~ 

12m:1: c vAv) ~~U1tJ:s{JMUf'~f.f)fiJ, m:M».~~~-~~jHm:bo~V,MHf', ~!12.~ 

~®~:1-!!~~~f§~m~~~:@:JJ)t.:Ptft o 

~-~~~~~%!1m~~~~~~~~mm~®r~~~~~~~~~um:~g 

:S:aili•~~.m:M~~m~~~~~n®"ll:~~!lm~mm~if~o ~~~K~:!l! 

f~j-fU?*~ff:&'®r~~iijijiA, IV,!J2.~~3if~~x1.~Aln~~~~ o 

3.3.5.5.3 ~.F ~ r*J 1¥.1 ~~?t i!ic 

~~m~~®r».~~m~~V,W~.~m~~m~~r5~,~~~*~'m%~ 

fO•~~c~~~), ~V,&%:@~m~7ftlmm~o ~~m~~n•~•~.:Ptlt.~M 
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~:@:, lt '~"\}&:'1:, I"l:i5t*, !lm;r-J-tmtr:!ZiSt*, I*fFAffH~J.Ri'li¥-JTfl~~ o 

:JZ~ft~ft~*-~1¥-J~~~~~~k~~~~ft o ~®-]ii¥-J~~~~~

(mX;j>* El 2: iJliJtJL~ll8"J£Limii~~*m1{'118"J~*F" ; mrBJ @l~D fiJf!i:~D &:,~~-~ 

~, li:*.i:EmrJtiifi"Pt/t7J<79',Hio 

~-*~~1¥-Jm~ffi~, m~@l~D~m~D~~t~tm¥ o ~®-]ii¥-JffWm 

¥~%-lliJJt;ft:51:t-¥8"Jr~~~• 8"J(mX;;J\ o 

~~~•~¥-J:JZ~D~m~~~~•~¥-J@l~lm~Dm~~m~m~~~i¥1•~~ 

$1 o !m*J.ltBt@l~ I fli:~D ~-~ iihtH, ll~-i.iiri!tB8"J1.fL:'i:16,~Jn1)!~;f§zi!ffll!!1* o 

la?tf¥i:Elfil~IJ HVAC Jl%1~1\t-®fiff:tl:it~~*lW1JE-J5tntli8"J~>J<., f.§.:Jik~ 

-~mm~-~~~mMJJt*l¥i•~m~o ~~mMJJt*%~"P~~~~~~~~ 

45zJ:&~ i'EiJ 8'-J ** , -§:Jii: 

• !lmJ.IM!J!§~::k::k~1~ HVAC *mB"J~>J(., C!)C~'FJ'b%ili"l:JftrEJ:, 1EI.ill~w* 

i5tJltii:1*fFfiJ¥f!f1a8"Jil!~o Mil! I !Wi~tt#mtWm1£{f!;-® GMP ~>J(. , I*fFA~~~, 

Jt%L~~,~m~~~mB"JM~~~; 

• I*fFA~8"J~1?1tJltii:, -El:JiiMWt/1m~-:'i:, A~151i:1?-J5t*, .m;mf;rfl!:~*~ 

~2:~~~~o ~®fi!Jltii:mffl~F£aa~~-!lm19J:~%~; 

• li:*.~X~~i¥-Jfi!Jltii:,-El:Jii~~*~*m , @1~'/fiiM~M~tz: £, ~fflB"J 2: 

1}li];ffL~_§_E1\GftiTWM~ I !Wi~-]i~; 

• I"l:!Wi~t£ttl fi!Jltii:, ~IJ"P:!k:~"P~~*m~%BJ¥Jt±-t!!.~~-:'i:~ ; 

· ~~~~~~~*m"P~~~£1*tz:£®~~~~&~; 

• xt-~JE1tti*fFfiJ~1H?I¥i*m®§, mi'BJ~IBJE8 r~~*m®i5 1 ~8"JF£Yfi:E 

• -®imJ:iJ!$t;fZ;Jlli~~:'i:1~~ HVAC *m~¥U~t?fF.ffl , ~IJ!W~E1\G~~JJ1~; 

• ittJHffij~:J~~1.!:f:r, §~lW1JEi5tit~1.!:f:8"J*mr4-iP , tom , "*¥1lUIJ :bo ¥1lU~JJ; 

• it~ osD ~tz:i5tJltii:w~~~8"Jm i'BJfli:~•*lW1JEm:~!lm£~1?8"Jw~, ~~t-

91 ~~~8'-J§~;f€ 0 JJ:tatm *=ffltA @145z:~~ VJ. ?Jl# §~51:t o ;J'A@14j{*m-Elffi@1 45z:~tffi, 

~m~m~R~~m~1*B~o ~~~-~*ffl~®@14j{*m~,;ft:JJt*C-Elffi!lm 

•,••, ~~~;J'A@14j{*m®*~l¥i~m~;ft):Jik~~~-WI¥-J@14j{§~~- o 

~o*!ffltr:~Z*m-E115m:lli!lm EJ:at, ll~-i.~ ® *m8"1~1Hii~~-~xt~MI; 

· matt~•,~JE-m-~B~~,~~tt,*mEJ:•, *m~•,*m~;ft:~~ 
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%-IKZ~~i¥J~1-ti¥J?£fVffi:5t¥~; 

• i9:JliD:8"J1Yf:M'ftJil!W~~R.Jt~*:J=tl~B"J~$·t:Ezi'BJB"J~m o HVAC ¥~:tm~P.~-4-

J5 I¥J$~:ltHiiR:it1E!tt .~~ § !W~;J\ E!"J:fh 1'ilf:itH-T~1-T, PJ§~~t~1Jor.ffi\.11tfl:l;f§xtr~l1t~ 

1llU E!"JxtJJL 

3.3.5.7.1 i~ittt~¥~1¥Jj1fjs~o£t1? 

o~~~~mi¥J~~~~~~~.~~~~~~~~tti¥J#~-rm~~~* 

B~~i¥J~-.~~~~~4&1¥J~~ffi~~.~~*B~~¥~~it~. $~m 

1E!/f~~-TlJT~~: 

·~#~~aa~¥Jm~~~ffl@~.$~•~~~~1¥J@~Mdu.•~~~• 

'If A~~q:t, r'J~Jt11P.W i'BJ8"J~~~; 

• :t5t~a&s"JWi'BJ@JX\,/fW.~iJ ffl, ~T15iHft~'=IJif~. $x1fli:!Xt~:tt~~~iPJ8"J 

Mrl!t o x1-T~~~~~~m·tti¥J~~PJ~~**7N 3.3 .3.6 9=t8"Jt§:k~3R; 

• /f~E!"J~~~?t:TfiR:ii~ifiiJ¥~; 

• :i!, @~fli:JXI,~~iR:ii¥f!frsD, PJ.:flH!~~~~~, ~~·1Wi£AEM*B¥f!frs; 

• ftU~fli:~ (LEV) B"J15\H'Ffl:l~1tl'ft o 

/f~B"J~~~iR::'iJ.rJL}LB"Jfi!J~fli:~¥~. ~]!~~#Bt, x-tfli:~¥~*1-Tl!:JJ* 

mffl.B~/f~~#z~i¥J~X~~ o 

3.3.5.7.2 m~tt~¥~1¥Jj1f5s~o£t1? 

~~¥~~~*~ffl$1K~~i¥J:k.iR:4,$~Jt*BAE:Mi¥Jmffl•~*~· 

-~~B~~-Ti&t4~~~m. ~~~m#~WI¥J*M~-. :11-B~$~~~. 

w•~~~~-~~~~x~~i¥1~~0 

• mrs 

~~m~~~mmffi*~#*Bmffl.~mmm*mo,mm~*~~m# 

( %§' 1* ~ ~~ ~iL 14" ~ 1;l ~ , ~ 7.)( 1;l , ~ m , P.~ SJI iR: JliD: , :fA'. iL 1JJ , 9=t , ~ ~i i1 tl!t ft 

~). tJR.~mmffi~B"J~h~~,~n.~*fi:IC~)~•u~~~~#~o 

~-r~~m#~¥Jmffl.PI*m~a,~~,•~~Jt~PJ~~ffi~§i¥Ji¥Jmffl 

~~o ~-T/f~~~m~i¥J~#~~~.~~~m$15mmo fi~Mffl~~~§~ 

*liirs$, :3CSJIJ[ID±0o 
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m~mm~~~. ~~~~~ft.~#*ffl~~ff~~~~o #tt~~ft~ff 

~-N·ffi~~-*~~B~~m, ~~~-*~m~-~~ffi~~M~~~A~, 

~~~B~~m~•m~~B*B£~,@M0~~~~~~-~W~m~~B* 

B~~~mM,*£~~~~BmM~~~fto ~T~~~~ftK~~~mm~~ 

*~Yrw*s"JJXtJ~, •¥~:>r~t~1Jo-~£~~1zt:, ~n ~rmfts"J¥&:®:K1!fflB~·Ko m 
~mt5tJ5~Y&s"J~rmu, ~w.&~Y&J5s"J~Jl:7J;J\ ~:f<JJ~£L:D~::k~~~-£~s"J1-T~ 

~~.~~*B£~o Bm~•~mM~~~ft.~~~~~~~:®:~m~~m& 

~o m~~~u~mm~~.~*m~m**B~~.~~~§m~*mm~~ . 

X~~.~~~~~~~ffi~§~~~~o -~E~~~B-*Bffi~~~-.~ 

~~~-~w~m~~ft~~=&~~o 

~~~Mm~~*~*Bmm.~m~mmm~•o o ~~~m~~~M&~ 

mss"JJ'GB1!:f:*1.:rm:t.£, r~1~t~.:sz.~~s"J~fl]£ 0 

~~Mx•J@J, f.ll:~*~*§*iflWJ:*1'J¥~M, ~ffiM14frlK~8"J@Jf.li:~D, JXI.~t:J& 

.!=jf.li:~m~.E!.f.ll:~~:i1H§*s"Jt~!lffijf.li:~~~ft o @J, f.ll:~~~u~•*U~*§~s"JmM£ 
~JNJM, t:J&m~J51!ffl&~ o r~r~Bt, tr3HHfl3sotw, ~~~~umT, ~m~~ 
~~~m~o~~m.s~W . ~OO~$~$@, ~&nv~mm~~mMIA~~ 

~~-~M*Bmm.~~~§mmmx~BM~o ~Y&~*m~~ft~Bmm~• 

s"J~?mft, *1~:9~$sntW, ~osotW~~~.t~mf$~8"1, -~~~-~ soi-~ fPJlftiJ~~fiJ 

-~~~*-•~~~o m~@J~~-~M.~~~~•*Bffi~~mm.mm~~ 

~~~m~mm~•o.~mm~~~~~mMIA~~~N*~&~~~~~~ffi 

~-M~-~IA,m~M*BmM.~~~§mM~.X~BM~o 

~Ts"J@Jf.li:~~rmu~~mt.xm7.k*1-T~~. ~~1m~~s"Jmra~~. t~Ff't~ 

§mmmx~BM~.~-J5@MM~*ffl o 

mM~W~,ffi*-~A~-@MmM*OC~*.&~~~-M~*o m~~ 

~~~u~~m%~~*~ff~~.~M~n~•~mMtt~~~~ff-#~~~ 

~£1.%, ~&~1m~~V1-t7&~rmft~rm~~$s"J~~ o 

~~ff~~~~~£mm~~*T~~~~ftff~~DM£~C§mBft~~ 

m~~~&~~*~-~~-~~~*•m~~~*~:®:~!lffijN•~~~n~>~ 

*~o ~~~ftMOO~ff~~~~m•~w~~Yrtt~~•*~~C~#~-~N 

~~~~ff~~2ffi.~~~~ff~.~~w~mm~~~~&~~~~~~~~ 

%~~N~m>*B£~o ~~mff~*B¥0CW~, ~-~~~ft~~~m~. 

~~~~-B#-~.~g~~ft£~~*Mo ~~-~~~~--~~-~ft$o 
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~~m~A*ff~~-~,~~B~~~B$~ffl~-~ff~~~~--%~ 

~~~~-~~~~RM$$~~~~~~~•~*o $~~~~ft%mttm~~ 

~•r.mHi\1t~U o ~o~?~H%mt!:rYIU~-'@-t!, HmrBJ,~,~-~4'it1-~ r::r ~•¥WJJE~:>ft= 

~c~m~~~~~~),~~u~m~~mo ~ili~%•ttm~~.-g.~~~••~ 

~-'@-~~, $~~tt~ft o $~i.£~ 8~-,~, epft~_tw;J1-rffi § 1±4'it~i.V!Uii\~:10-'@
*~, m~15Z.xftt?~B~1tffl %$11!U~~-JfAA ~IL 

~tt~ftili:E.m~rtW~Bti:!L$:itt1-T~~ o fJU~Il, ~~~iffi-U~I5*~~U~Jmtt1.:YZ9J 

~C~%fi~~~tt~B~~~~).~B~~~-tt~B~~-tt~*~~~-tt 

~Bs91!~~~00fR!l1ittfti'i=f~~~!Zk~_t~~~ o 

• tt?~Hs~W1¥ 
~~#~~tt~B$~~*m*#:it!:BfiWo $M*~~m~~~~ft, ~

JEB~~~~*o ~~~-mM~ffltt~B~*~~AA- m~~£~~~-m~~ 

ia$%~'1f&~RM~Je~~~~~AA, :UfhA~fiJ$1-f:I o 

• Mtt? 
8~~1H?: HVAC ~~JalifJftr, $f~~fJalifJ{ft·I~, t&1'f~i!W]f}L~£l1~$J&:w:7G 

wr~ , ~m~ oo x~ !W , :nJ§iA~ i.mJ m~£L t&f~ n lffltts-, 1§-~ 111u 3f *, ~~ n 6lt -=r iE :uJ§ 1:v: 
:'1:, ~iJWlfJL~£ls~~:!fW;;f!.~:ta!t1~$iE~ o 

~i.mJfJL~£LJa ZifJ~, $7'GJa Zif1 ~ ra$ JJt~JJU s~m~£L, ~Ja Zif11~i~n~ JJt~JJU s~m~£L, 

4'it~mm1alifJ~$7'G1aZif1*~m~1alifJm~m,•§m$~Z~~6lt~iEff~~, ~ 

ll::f~~JJlJH)t~JrF.~~:it!:Ami~IZ o 

~~mm~Btt~~,•~~I~~•~~B~&:it!:B~~~~,~mm~tt 

~Bff~-*-@~~~m!Jt~~§:ittfi~1'f,~~•~~fi~§m~&:ittfi~1'fo 

*~~~B~~~*,R~~~am,~~~~o 

$$~CIZ)~~-~A~$m~~-iAAA~-~~#~C~~,ff~.~~ 

!Jt.~~~~~)~AA:it!:B~1'f~*o ~~~~·*~~$R~~~~~~~~

~A~:it!:B~W,R~~- o ~~~$$~CIZ)~~#~il1iili~~~*~'~~ 

~Wll::~~-~,@M!W~,~~~-~-~~£~•~m~ o 

#~tt-~:$~~~~~~~~~tt-~§~#~,*~*·~-#~~~ 

1'f~~~~AA;~~~M~R~~~:ittfi~AA~~-,#§~M$~ffl~~-!Jt~ 

·~MIE,§~~1:E~~AA~~~~fi;~$$~CIZ)~~~~tt~B:ittfi~M 

%.'t15fo~•rffi-Uii\~, Af*-~ 3.4.4.3 ~~:UJ§iA:illf"P, ~_t-~:f0$:it!:1.:Y;f§$~i2*o 

•~tt~~~n1:Em*~*:it!:B,~~~-~~m$~~~8~o~m~~m~tt 
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~~~~~*·~~.~*B~M~~~mM, ~~~~-~--.~~~~~~ 
wJT~-~~0 

1±~~1f±-ti!IK~*1Mtl3t~1££-T O"C, ~Jj(:f!~f!1:E<*~B~~~i, ~~.L'~*ffl~1££i't 

~*~~~~~~~ji~~1J~*B~~ o 

~:Ji,JHft 1!f ~ iftil :fJL~JHt I~Vt if 11< ~ tf\: 1.§, iiffl15i?:Jt i-t ~.Jif, ~ ~ :fJL~J3.5'~ ~ ~:@. :iiitfft: 

*~~*A :fJL~ii pg %13 o 

~~mm~m~m~~~-T~ft~f.§.~~M~~~-~~~mm~~m, ~ 

~~m~~-~eyn~-=rmm•~~~~~~~ o 

~m•~~~mm~m~~•~m.•~~~~*~~•ttn, ~~~u~* 

tm~~~Jl~JJ.J'ij:(3~Jitj:_ o 

~~~~~*~~-T~~~*M~~B.~~~~n~~~. ~*~~~~~ 

~~:fJL~ii~~~~tJ, JJoio.JM~~~. ~~Y4i~:tft1!f-&, iiffl15f:~ *~~5'~x_mjG~f:7C 

tffl' :tJL:lm%13:5t5'~~:7C~~~1!:% 0 

~~ **1'T T 3~JJt 8~1:ifi~'t:f:~1HfttFif~~~Ht~ti'titfrf~, ~xt~ §:91~~*1'T T iftil 

• . ~~~~~~1!:~~~fi~,~~~~~*-~*B~~o 

3.3.s.s ~f9~SfJT 

3.3.5.8.1 D~IY.IE'f*ili!Jfftl ( ~1:5!JB&ft.g-4PJ ) 

1£1!1 3-1 6 ~, @j~~~:ctrJ!(U1ft-Tisi'~~, ~~~~is~~s~&~.*~llif[:cti,t!( 

UB~~J3..1Jffiltitj:_1!:f-t o ~llt@l~~{~Jfl CVD, ~~~mt:l:~t~'lli~ o 

~~~it~&I2SI*~nT : 

• Dfloc~f*11lti }flj !Kk~, ~~P.~ ":7C!i"~£" ~1:\R~ D~isi'~IKB~~:>Jt~.'i:, :J1 

.illt. ey~ti f'-£ ~tff,ii~t~'tixti~ !Kk~**~ir8~1~j:_ tm llit~tl!lM1 o Mi'~IK-'=J~~isi'~ 

IKZi'BJ, ~~~~isi'~IKZi'EiJB~ffi~~~1f£-T lOPa; 

• ~0 *-}& P.~ WHO tl't l¥J, jj~ .Z. ~ ® ~J]ijj; ey *ffi: ~it 7g -'=J ;f§ ~~ B~ 7C :5t ~ ~ i'BJ ~ =t# 
10~15Pa B~ffi~; 

• I~j:_f'-:iil.¥~I~$ffi£!;/Jj:_f'-!K~:>Jtxt.*tlt~~*1'T~1!JU ~~t~, IV-~~f'-£ 

~~~~.~&~ffi~f'-£~lM1~*~~-~f'-£~~~.~~ffi*~*~~A~ 

~~~0 -~*Jfl~~~. IV-~~:5t~; 

· *~~~~IK~:tm:ct~~tz:£~~1K~~~~-'=Jm~~~z~~~mt*•*M 

{~)jt; 
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3.3 ~~rwnt 

·•~~~~fiNA~~g~~.~~~-~mm~~~~CKff~~ff)~~ 

~-o ~~mmm~~&~.m#*~~~~•. ~~~mmmA•m~; 

·•~~~oom*~*fi~~~~~~~~*•c~~ff~-~~~~N#• 

*· ~~~~I. 1JrtZSI.Jli'lH-*~ ); 
•AHU~~: .i5l.*fflMERV7(G4) f'Fj;JJ§"~MERV13/14(F7/F8) 8'-JJ:m~?J!(; 

• *Yiffl~~: ~~a~ oB~~ID1:<ts:fflu:ffufiJ=fiD*m£ c ~~xm) g:l!!:t, Jti5t.~tJ!(5& 

$~¥U 95%, {.§. i!{-Yffij HEPA ~?J!(*xiJ~rJ'bi9:~rm1fPJ~~£j;J~ffl o ~~!iflij HEPA 

J:17J!(~~m rx.x~~~fflu ~'If&~. 95% r:m~~lf WJr~-lf~Yiffl~rJ!(~8<J~ffl 

•*ru!i9:~PJ~~~~~~fi~~mfiJ:m~W.~J§"~%~~~fi~~~~AHU, 

&-~ AHU1?fflr-~rJ'b.¥1U; 

· oo~~m~~~-PJ~~•~rm$~~~~o ~~~~~~~~~m~m* 

• J!.lfJ'EJE~~~~jJ ~~11:Ef .¥ ~T> ~ffl r :fH±m:ffiJ 8{] ~ f= J'b g:l!!:t; 

• ~¥Jrt,&::r~~~~8{]~J!~»J~fF'AfftQ¥P]}.gf1Jis*~A D ~~~¥¥~~75fEZSIJ; 

• 3f fr!z f'F .illdK ( f~U :tiiJ : 3f fr~ ):\;'@I;;&, ff Jt ,& !Be~ :f:jj; J'E ) , ~ * ffl LEV 8{] ;f§ .:*: 
tf,li; 

• /f>fti/f~ LEV f-1~~~ AHU ~-~-m~~113if; 

• :ti1Jlf~~f=J'b~B1~r, JJ!Ij'$~~11:Ef.¥~*ffl:XJ(1!i HEPA ~?J!( ( --i'fflr:i! 

~. -~ffl-TOO~ ); 
·~ll~~f=J'b~~~f=.PI*fflKff~~ff~~~.*B~0ffl~-~~ 

¥~~; 

••-f=J'b~~f=J'b~Mtt~f=~~PI~*fflKff0ffl~-f'F);]~~I£~fi~ 

~~.Yi~; 

·lf~~r£~~~r~~~PJ~~~•-r=£-¥~mfim~. ~~~m*~~ 

EffJ£8<JKff~- I ~~.Yi~fU~a 

!!! 3-17 7J D B~IID1*11JUJfU (5~~~1-til-~) ~~¥Jrt{.¥a 

5~~~ OSD ~~~:il~ ...tJ£ OSD :fljl¥J, ~~1"~iJ-~JU~J]Jf~>J(: 

• :tiiJ**ffl100% 1HlE.¥~. ISPE :fljl¥J~>J(J!~~-1f£~7J!(7J 85% ( MERV13 
~ 14); 
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• *1~~1?~x>J~~!Imm!i3"J~~¥5~:itHi~1ffU8"J.3::~~12 a ~o*-~F'I~§~$~ 

~~~Mffi~.~@~~mM~MM~a ~=*'~F'I£~~-~~~Mffi~.~ 

~~,Lt;li:rJlE:i!~*~~@~~MxJ.!i HEPA M~; 

• ~$~1±I£1&:4lr-~)JO~M.Jt:i:ft$:±l !!m~-1-Bt, ~it:1£~1?~~fT3fkt"W:~ 
LEV, tl1 PJ;ftHi*fffi~*fflJ:t:{iRif§:kB"J~*~-¥~; 

• _R:ff~Jt:{iR~;;¥:-¥~:t~~PJ1-TB"J'!ii£r ( ~Oi&:4lr-gt{~$$J~ ), /f§~~~ LEV ffl 

~m••~~*~o ~*1:E*ffluv~~&-r.~m~:ffPJ~:±lR~~~~r5~. 

~~~MM~BPJ~ili~~:(:Effl$~91.~~~~91mmm~OO.*H8~1:E@ 

~~m~~~* 1 ~:±l~~~; 

·~~~~-~~~~~ffi:k~m**•*%ffl:i!~~~~~. ~•*A~~ 

~~; 

·~~~~~ktm~-w:~~~~oo~. ~~~~-mM•. ~*~Jt:ffim~~• 

5fl:li£:f*fF~~/BJ~iElli& ( it:KIE~tl1PJfF~£~~ ); 
•:IttAffl$~m~~~~~~ffi~~~•5fi:JI£:f*fF~~~~&. ~~~•~m 

~~B!f; 

·~~mtt!!mmtffl•~•m~~-~~M$~~~~-~~0~•~*~1:EmM 

~~-~OO~~-M:f*fFA~~~~ a ~~PJ~.~-~:i!~M.3iliM$~AQ~ 

~~-~~~-.-~M.~-~~~~~~~@~Q-1±\; 

·~~~F'£aa~~~~~*ffl~ffl•m~~*~; 

·~~~~~*~~I£M$~m:±l~~~:ittfi~m~o~@ffl$~~~~* 

~~*ffliOO%;J:Ii:7JJC 11:¥AE:i!~~"W:it a ~OI£:i1l¥~i>tl~~. 11~~5fljffl@~*~:i:t 

HEPA MrJ!ttl1~1f:Ej~; 

·~~~~*m~~~~~~~~m~~Jt:~~~j 

• ~~i)l~:ft* m"W:4lr-~~Jm~;j:jj:~ (LEV) ~1Jfi~¥1Jij!f{~~; 

• * m 5$.5f)C=f~F'£91m!K5fl:l LEV ~;J:II:~. :(:E;j:jj:7JJc¥iJ~J~Z00, 1!fi~mM 

HEPA M?J!tBM~, ~~r5t~~~}t:{llit§~~ktm~l!~kt31l; 

·m~;@~M~B~~~~gPJ~3ilikt31llK. ~•m:ffPI~~~~~~~~ 

~m~*No PJ~ffl~1!¥U~f1*1l\;WJ ~;J:II:~ 1 @JX\.M~B12ID±rmtz::~s"J115$~lli.7J 

~:ft-; 

• ~0*-;J:II:~ I @)X\, HEPA M?J!tft~1±1J5~~~, ~~1:EBt!W~~~~~~~·Ij{£ 

-r.~~*ffl~~·~~.*~*~*~~:±l*~5fl:l*M~m~; 

• ~0=*'~ AHU t)C·jffi~f{f='£~1?~5i:!£, ff!lj~Jl!M:i!~ HEPA :i:t~UPJ~~f='£ 
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15 ~@! ¥1it~JX\, rm: * ~ j 

• ~i5lmuJ:E~octi19lu -'=HY!~'I1~1H~it~ti, ~:tiJli* HEPA :ttrm¥~s"JiG:Qf'l1 o xt'f

:tEIZS_tftffls"J'®~'i"AIW=tftilit* ( PPE) 8"J:i1?m:l*, lili:£~§i~:l:-t!L:itt1-Tti19JU ; 

· ~7-f*~~~~iGMtt, ~~~~~X¥5~~m~.lili:~~~H~C¥~~ 

IZSilit*:itt1-T~~B"J.Yil:191UfO:ErH91o J:ili:xtf%~:1*-f*tft ( DP) B"J'i1fJ~:itt1-T.Yil:19l'l o 

3.3.6.1 mt~ 

*~~~-~~~~~~*~~~~~~(Afl)~~~~~*~~~*o ~~ 

~~~~~~~IZS:i1fi*,&lili:&S~.~&~~~tt~~*o :tE~~~~~~. 

*•m~a•a•~~mm•. ~~~®~~, ~~~~~£xA~-J:E~Wtt, 

•~tt,m~tt,~•tt~. ~~~~~~~~I-zs~~*~-~~~~7~~~ 

~~~~ o ~~:i1fi~*fflWffiiZS~M-If%~1~~~m~. ey**~~~~~ 

mU B"J~*· ~~~~~~mu:(Eey~sts"J*~· &z, ~**:f:~:hD HVAC ¥~8"J~* o 

_ill}_~t#,~ = ~~£:tE~-1a$r J%1*1 ~s-J~~ s"Jeyfi~'li~'J\, ~~ rSJ~'Iis"J~ 

~.~ey~~~-'f-~~~~~~~0 

3.3.6.2 HVAC *~JtUEi~ 

HVAC ¥~~imflt!¥*8"J~!jjlj : 

• •rJltm¥~ c 1oo% ftfflJJ=JTJXL ): t-r:xt~ a~~a•~m•4.f;f;::f!F71Jcs"JI2S::I!!~. im1it 
~t-IK :!JJ~ 1*1 s"J ~ 4.im :tift§ 4:. n,& 45c~ii n,& L&, 6.1JllL6. ~:J:IFJ1Jc , rm ~ r~~ ?:~ s"J J% i'SJ , im 

1\tf.J'-QS::!JJ~ 1*1 s"J~ 4.-~:itt1-T:J:IF71Jc; 

• 1!~¥~ C -J:Es :frt~s"J¥>'1-ff=JTJX\,~¥1*1 @JJX\,;f§r~% )o 

HVAC ;ffL~ll&~~ff!Wj:::f::,J;fiH!ffl.P~*fD~~~~:itt1-Tilitit o HVAC ¥~8"J~{lli 

m~$#.~m~mm, @Jmm,mrm: , m~@JL&¥~~ 0 ~*~~-®•M*~ 

~~1Jl*~m1:JH~m3ct#, ~or~~tJL , t~iP c mf;J:!;~r~ ), &~fJL, 11~*~0 xt'f

>' rW-~~75~if§xt~F£s"J 12S::IJJ~ c *~~tb1?.~ ), ~ 7 i!Jt92.~~s"J£~:ttir!t:I*Yr:t~ 
:hD s"J~~ )JX;*, ~~~F':it!:JX:@~~n[fij, ~iS(:f:~:hDJ!=JT JX\,¥, xt~~~4.:itt1-TtJJ&B"J 

6.1~€.~:it!:A~~mm6.1~~*~ 0 

mmi*J~~m,*m:f::,J~~~~m~~m,~*m~~~.~~~'f-•*~m 

.ffittffi:!:~:JJD~~~~,~ o 
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3.3.6.3 ~±.fM~;tE~D GMP 

GMP )Jjtf--H§ffl*j~}E~~3ClTJJKt-J-~;m1fftl, T-:1*, 'E2~~~tz:1*f'FB{].it:Ef~m 
~M"3Cll~&"ffl~~o-m$~8{]~*NW.~~ey*~tzo&B{]~*®~tt~ 

i~~:l!!:X*ll&~1r8{]1*Z~!ImJ:!il:~fl:!fM!! o D •ia$~8{]Vf~tT-lley$~;;$:7tM 3.2.2o 

3.3.6.3.1 £l\~~*

m~$~~~tz:&~!lm~tz:~~~.~®$~'E2M~~ , m~~~~~~o ffi 

~~!Jmxfr~®~~~IBJ-f*rm§-ill.~--t-£~8{]1~tT- o 

fto*ia$~$~iVJ\:I:B{]~EoltMH~ m1BJ B{]ia$~. jj~~mrBJ~JXL:I:-ill.~--t
£~8{]$~0 

m~ff~-ill.~--t-£~~~.t•m*•~M-t-~~~~8{]~~~~. -~~ 

~~~8{]§~ 0 ~~-ill.ey*m~m*~§~!lm*fi~?tB{]~• o 

1fftl:@:f~Wey*m "iflf;l(;" ~ "fr~" M-t-1:M¥o ~f'FJ:M¥mi~:fr-lft11Hi1008{]...tr 
~~o 9~J:M•~~~wt£atFmoo~w~mooB{]...tr~~~.*fflrt£%~~f'F 

1:VY9iW ' 1~ i±l ~4 iEo 

3.3.6.3.2 ~~I~ 

~®~~B{]I£1*t'F.~~~~~~-f*B{]~:I:~~~.~tzo~B{]~~~~-f*ey 

H~~-~X§~. ~~~~atFA~tz:~JXl~ o ~~®tz:&H~ili?t.RtEm~ 

~~.ey~M~m~~~MatF~--~~tz:&--~-~~A~B{]~~.@~~ 

tz:&~~~§~~~o ~~~~~~1*f'F~~~~~B{]~~If'FU.~~Wif'F~. 

~mtz:&~atF~~~~~~M~~~~~~-Mo 

~~M~~~-~tz:&~*o -®M~tz:&8{]7t~~~:fr~~~~M~ft8{]$ 

~~m~*fi.:fr~~B{]•f'Fm~.~~~-r•MatF~~tz:&.•Hif'F~.~ 

m~mB~~o ~~~1*f'F~W:frB{]~XR~*fiWffl#*ffl@ffi8{]7t~atF. ~ 

•1££rm~~i*1f' B{]~~~L 

~*m~~~fflrT-:I*~~~••B{]tz:&.~m~m•m~~tz:~Mf!B{]-fi?ta 

&,~~~1m~tz:&aa8{]mi'BJ-~. 1lfijiE*t18{]~1fftl$~ o ~~1tt£tz:& c *::A~~) 

8{]-HT-:I*~~.~*~A~aBr~~~~~B{]JXl~. ~~~#T-:1*~~-ill.~~ 

~tz:~~~~~~(~~~-1*~-~~~~\ 

*fflM·~~-~-.~~~-W~~-~~. ey~-~I£M·!t~Vf~. 
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Jf Jltt~~jcjc~;j\ HVAC *~8~~_m;f~V¥OJJJG:zis: o xt-T$~- ~~j:f' ~ r%'JiE:~~tcJ'b rm§, 

~:itt1-T-*1!J 1*fF' ( t~~o~:J;JUr~ rtJfffi~;J)JW:fJL~iEPt-J.) Bt, §T~8~MISJ!J6,@J~¥a/¥ 

8~J1Ej;f§~~Mi'SJ~1#fftfL ~o_t~t:J'b:.&Jt1*f'F*ffll& I~ I~. t:J'b::f~•a. lllU 

~rzo:FiFm 8~ HVAC *~PJft:-~~j:f'~~:itt1-Ti&Jt, li§JBtif'F:tf-8~1'-A~1f'~~$ 

*~PJ~~ o ~*mm•~~-1*f'Ftt*~.~~~~~l&M~•*~~~~~~. 

Jf:lf;f§JllZ 8%\I~JM!Jllli: o 

3.3.6.4 i9:it~~~~ 

~~!FitU~Il~iJJ~ ( ISPE) ~~l*t-J.~~tcxlJ)t]g =-t-1%1?~~ : 

• -~~1?: .Jm; 

• =~~1?: ~1? j 

• -=~~1? : ~itU o 

-~~~~ffl-TMffi~I~:i:tfi,l*~-~~~~tcJ'b:zls:~::f~~~~:FiFm~. 

11§1Bt5~Jf-8~~~!Jm~::f~:ittA~1'-~tc:i:ttj o ~1'-I! I $ i'SJ ~-T I~Ulf ~~1'Ttk:~, 

iiit~, ~~ n, ~llt- 1)(:&~1'TiE1if o ~J!f!f'tf& T, ~t::i:ttj;fot:£:zis:~xt:FiFmrx 

lft#~?K~>Jt o 2:'=\.::f~ :i:t¥~, 1E!.~]gj ~1? AHU ~8~ft~, 11§1Bt]g7 AlJHiJl;fO:fiF 

mm'?F-1, 11U#*ffl G4 ~li§J~~JJ!J8~:i:t?~~ o ~5~lf®5~:W-:FiFm~*lf1-t;J)J, ~JlJ(, 

E1k·.-~tc~~~MB~!lm~. ~~PJ*ffl~r%'J:i:t~~-~M~~h~~W o 

- ~ IK:f:JJ"X 8~ tt?~ * ~&,~liJ ~:i:tifiiJ-!Jt o 

=~~ -~~~~~~. :FiFm2:4:~~~~*fflF7~11§J~~~~tt~~o ~ 

*2:'=f.~$tc£~tciK~~H~C*~· ~~~*~~~~~ffl~~~~~:i:t~ 

~(~M)*~~t:J'b~::f~~X~~ o ~r%'J~:i:t~~~~~~~~~X~~lf~ 

~f'Fm~.~~tt~~m~~M:ittfi~-!Jt~~~~tt~~~ o ~-~~~tt~~~ 

~~fE:~t:J'b~.m~~~*m=~~~tt~~. ~f'F]gm-~~~tt~~~~~o 

~=~tt~~~tt~~f'Fffl~~~~~~o r%'J~:i:t~~-~::f~~?ttt~4:~. ~ 

~~~:>JFlW::ff'i~::f,fiJ 8~4:f*-. J!-t.z!J6,~5 l ~tl:~ o 

=~~-=~~~~~~2:'=\.:i:t~*~~~~ffl*~~tc£~. ~~*~$~~ 

ttifiiJ ~Jt;fo MiiiEo 
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3.3.6.4.1 ~II~~ 

);>rlffi.oc 

m~*~~~Mffi~~-~.m~~oc~~~*·~~.~~~~-A~~£ 

~I£W~.-~~~~~moc~~mOOo *~~~~~~~C~)~~~m%. 

~£ - ~~~I£fi~~~~*~~ocmoo o ~ffi. ~•••~~~*~· ~ocm 
oo~~~~;J\ o 

~~.~-~~-~-~Mfi~.~*I£R~~*~~~moc~~~~-~ 

~3£1-t o :tw*f='J'b~~t-J.~~JC:ff~a•tt§~-K~-m:~rSJ ( 1Ytl~o»-;J;J:t*~9=t-:±JJ5 
:itt1-T~Hi$s{J:ct9'£ ), 1J~~l%1BJrlffi.oc~tt§mr~oc:x-t~~rSJf-is:; ~t-J.~s{J~oflilPJ~b!ik~ 

*B{J o 

~O*l%1'SJ11ffi.!3t~*·~~~, 1J~~~1ftJ*~~,~JJH111-T1ftilii\3f1ijijiA. o 

~*m~~oc~~rc£~~~~~.m~~#~~m~~oc~ffl*~~m~~ 

A!JJ. 8{J*f~OC o ~ ~?5-B[~I~Ue$1 1%i&tiftji'i GB 50457-2019 m~ A , B , C 

W. 20- 24 "C, D W. 18-26 "C ~;f§*~>Jt o llt~'lf?£ 9=J, ~1lffi.*~~'@liftJ-Ji\~f~ o 

1EI.~, ~1%1'SJ ~ A!JJ. ~1-T?#J~~~~oflil¥Uf='£B;f, 19tl~o El3 ~:11~ ffi--'*~I ~A!JJ. 

~fr5?#J~~-~IPJW.JJUI ~Biiffif-IFff, lltBt*f~~14=i:IL~$;1g-1'-*m~~o 

);> tt§x-tt~oc 

m~ffimmoc . •~~~m*m•~~~--~~~~~~~~~f='£ o ~® 

~ I'SJ f-is:~f=' £ x-t~ 4:.7~!3t1LH~j~ o 

ffimmocm~**f='£~~~~~m-.m•~rc£~~~m~~~M

m:~~.~~W*%o ~#m••~~~~~moc•~rc£~>Jt~mmoc~~~ 

30%-50%, 1EI.!ik:X-f~-®;fft~JJIJ1ij;f~oc~>Jt~f='£, l%1BJ~;f§:X-f7~oc~~~£1ij; o 

~*m~ffimmoc.•~~~m*m•!ik*•~~.ffi**~~~fi~ii\~ 

1iJH~ o 

El3 ~~1"'\;~~j=r)J1fftl1JF{!:t~~!:t-K, !Eiffi~tl#ffl~}Jo7~ o 

~m~~~~~~~~~~mrc£~I£f='!±~&~~.~w~.~~~~~ 

151!ffl~~7.K11ltl-J!i~1"'t;m*~~1-T:bo7~•~ 0 

~m*~~~~~T"'&'b o ~~a~*~~#f='!±*••*·~~m~~~. ~ 

B~M!±~~--Ko m•~~~•m~~~m*~·~@'iWffl~•~ft-~Am~ 

~m~tt~x-tf='£ ~~oflil 0 

~#mrt~M~~-i&t-J!i~rm.~Y*fflF7M~~IPJ~fioc~M~Ho 
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~o *3HBJ ;f§ xtr~oc ~ ~!i ~~~, JJ~ ~ ;f§ xtr~oc 8<J ~ ifftl -R ~ 1ifH {3iU% fBJ r*I AJJJ_ 8<J 

~J&l!J1(~ ~PPJ o PJ~~I2i~I~?I5i~) J%i&titt~f'i GB 50457-2019 :xtr A, B , 

C gg_ 45%- 60%, D gg_ 45%-65% 8<J;f§:k~>}( o .tJt~'jW(£1=j=l, ~¥~*~!J6,@f}Jj-j,Ji';-@-;j:~ o 

:iJO 1~ ~ R; ~ :iJD Jflj JisL fiifJ i'f: ~ r*J A lJJ_ n'f P,& 1( ~, 1PJ Bt ;f-1=-@- ;f§ :k 8<] ~ r*J 2: ~ J.9t :1: 

(indoor air quality, IAQ) f'i !J1iJfl:l±-t!r:n8<J l't~~~~JE o 

~J%~i=fAJJJ_~ffl~PJ~~:xt~£~~~~~. 1%~ ~~J&~#-~~~!i~ 

~~0 ~~, ~rffi:xtM!3ttt*, ®~~AJJJ_9#$~I~~*B~~ffl~~iliff, 

~~ri~J%~tt-r-~•.®~~~m o 

)>~¥¥*-li-T 

~#*-ll:-T&,@H~¥U ~ifftl, ~ I?1J ll:* § ~ r*J5T~i&t:DW:8<J¥~~foxX¥5~ o 1£2:~!ti: 

Jll!*~i=f, &,@f:xtttr~i&t1i*1iWft , ~1ifHi'f::xt ~5THfm*-ll:~~ JE~8<Jttr~f'F'ffl o 1£ 

~~*~i=f,~~@fif~2:~tt~i£t4i, 1?1Jll:~r*J~~-*-ll:fi:I~£~~Jt)(¥5~ o 

~O*IPJ-1'-:I:m-@-~$1'-£**~~, ~T ~~fO~{~J(:X¥5~, &'~Yl:xt HVAC * 

~*B~~W~, ~fdfJJE~~PJ~~ffl~~o 

2: ~ ?s ~ lJt 8<] ~ >}( 1IR tk: r :mt: ~ 8<] ~ £ Jflj ~~L ~0 * :mt:J§" 8'-J J]t,f-1-~ :i: S :(£ 1% fBJ i=f , 

JJf5~ffi1- fBJ ~¥¥ *Jl:-=f8"Jgg_~,J&,~YffOr--i"~~tl7~li=f:i:B8<J~£M~>J(8"J~~~M8"J 

gg_~iJ ;f§ -J~L 

tt~U~~~l01C~~-~~~~~r~**M&: 

· ~~~- i=f 2:~*~Mtt~~~>J(~~.ffi~~~illB~*~:mt:~~.1C~~ 

*i=f~ ( ~ 3-18 ); 

··i=f ~~2:~*~.~~~$~£~~~~.~*~1C~~*fl:lillB~*~' 

1EI.~xii?1Jll:xx¥~~. 12Sl .tlt~~:mt:Ft~ 8"Jttr~~;;;R c ~ 3-19 ); 

• ~ffl ~~~ AHU *~ ( Mr$~£~±!!i) ~~ill1i~*1~ , x1·ttrt~~;;;jt~ 

{~, {§_~~'~,1(~~*~S:~8"J ( ~ 3-20 )o 

~ 3-18 , ~ 3-19l!l~ 3-20 #5·1£ 3.3 . 6.7i=f"W~ffi11-~~L 

:xtr~-~~~*m,~@f~MI£ttfifl:l~-~tt,~tt~~W~*fiifl5E~ 

£~i'¥:~~gg_ o i'f:~~gg_-~fdfJJE, ~~ffifisl~~~~#, ~ml%~ 2:~J.Dt :I: ,J% 

~~-~~- PIM$ft,*AI.Hfi~,~~fi:I~-M~~~-~~TfdfJ5E o 

)> 1% ISJ ;f§ :xt ff.::fJ 
~IPJ~~~~~~~~~,~:I:~~~, ~~~1?1Jll:~#*-ll:-T¥5~fl:l~£3tX 

¥5~~~ffl o *~:l:fi:I~~:J: ~~#t:k:JET*ili~~~~:J: fl:l~~ o fdfJJEKfdfJ~* 

~:l:fi:I~~:I:,~~~®~:I:~85Ett,PJfflrfdfJi'f:•JEJ%~ffi:xtff.::fJ o 
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BHEiJ ;f§ xt ffJJ i¥J :':!£ 1t 5f1HJ! [lJjt ( fl m; , :!:& tL ~ ) ~::1: ~ :k, 3f H~~ o~ IK k::X.Z:JSJ 

i¥J )XL~ ' JXl ::1: 5fiJ JXl rPJ 0 

BHEiJ;f§X>J ffJJPJ JiFf1?7J ll::.~¥¥-*'1~1±1K±E~zrSJ i¥J:if~, f*:J=?NJJlli:~~jHifl3~~~ 

1!itl!K ~ i¥J ~ ~ o 125lllt HVAC * m Ni-t PJ)j%-)% fEi] ;f§x;J ffj] f'F .7'1 _:kl)t 8~ ~~* t9ltl !1: 5fiJ ~ 

~, lH~JXl::l:r9ltl ::l: 5fiJ~~ o 

IK~z~~~i¥JJXl~,JXl::l:5fiJJXlrPJ~~l%~ffixtff~1:E~TM~~PJ~~:kl)t 

~*lr. 
=- :wl· 

• 1±-~@~~~~$#~£~~,$%~~$1¥]~£-~~-~~--1±1% 

~~,~~~~,~~W:':lt~~n~~-~~:if~~~~~~£-Bi¥JIK~o ~# 

m~~~~~1±~~~~£~~~,~~1¥J:if~-a:rnxt~~••i¥J~£5f!J~~~~ 

flt1§:; 

• ~ £, ~:t-1-~¥'5~~1±~ ~ ~ 8~J!t)Jt;f§ ~ f.%J , ~fltliH~~f'F .AJ)L :(mfl:~~#·lif 

~,•a1:E~®~~~i¥J~£m~~JXL~; 

·~~£•ai¥J~~i¥JIK~~~~,~£~~~~~n~~i¥J:if~PIWrP1mm-a:r 

§~fP)jp o 

1%~ffixtffJJI¥JNt~~WI?7Jll::.~n~~5fiJ~~M=~~~~f*~IK~m~~ 

;f§~8~=~~-=~1K o 

1%~ffixtffJJ~~I?7Jll::.~*' mrnk,mBN*k~~~IK~i¥J~n~~I¥J* 

A, 1?7Jll::.~n~~M-~IK~~~=~~=~!K o 

~m~-~IK-a:Tffl~~-~£~~1K5f!Jffl~i¥J~~~~-~~~~~IK~~~fit 

~tt~~~~IK o ~m;a~IKC~Kff~m5fiJ~ff~m)~PJm~xt~£1¥J~~5fiJ 

~~,-~~~m$JJt!K~i¥J~~-A o 

GMP ~1.5Em$1K~~~iaf'~IKZISJ, ~~~~ia$1KZI'EiJ 8~1±~~~1~~ lOPao 

16'~Bt, ;f§~7r!fl$)Jt~JJ1Ji¥J~~~§~!K:I:!!~ ( uf'FfEiJ) ZISJ~f*t~~~i¥Jffi&•oc 

( ~xli"~P~jp, ~00 cGMP x>J-M8~ API ~~:J:~~¥.ft~;f§x;JffjJI¥J~}j( )o 

~ flHff, W-J~!K:I:!!~fEiJ i¥Jff~8Jt~1~~, ffl~IK:I:!!~i¥JffJJ~¥U~o~ o ~im~:k 

l)t!K:I:!!~fEi]i¥JflfJfFBt, HVAC *m16,®ff*t~-5Ei¥JJXl~, 1?7Jl1::.~1JlU£rPJ o fffl~£51 

®5l:X~~, t#JJiJ~xt~~£-Bi¥JIK:I:!!~ o fl!16,®rf*t~:kl~~~, - _E!_I25JA.DJ.?%~ 

~~rmffi'l, ~~PJ§~i!1~±1l!:kl~ o ~fl1Bi::ki~Bt, HVAC *m16,®f1?7Jl1::.~1Jit&rPJ, 

~BtffixtffJJ~i-t@UU~~5E1fio 

~~*::1:~£PJ~~~n~~,~~£A~f.%Jfit~tt,~~~~Nt~Wo l251 

7'1 n * ~ at i¥J ~ ~ ~1E rP1 ~ §~JE% I?1J JJ::.5l:x ~ ~ 0 ~ ~fli i¥J n 1± 1I1PJ at 16J , ;u~ :TF-m 
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n o l~4J.Yil%3f8~~1% r'BJZ.r'BJ 8~ffi~&,®f*El~~. Hi~~~;lik:*lt8~ o 4J.YifJJ1#kf'F 

~ Z r'BJ 8~ ffi~J:!ir~ /G ;lik:*lt 8~ o {EI.llt r_W ~~PI~ ffl r J:!iri9l""f. ~.Yi 8~ fl 3f 1~:!1~ ~ n rJt 
:fi*BliE Tr[Ult!:k17ll ~·l'fN£ o 

*ffli£~-f'F~ffi~#M~*m.~~~~®~•~~~~~~*~~~~ 

ffl 9J.Yi, *:t~:bJJ ffi~ 8~~5Et£ C -tl1Jl,it;Jiki3t ~JJ 51U\_~ ffi~ 8~~- rP1wf~ffi~ ~:IE~3f 

:=tc~,'±JI:::] n, ~-8~ffi~~ilil!l~f~ )o 

~H~c*m~fi~.~~~~*~~~-~~~I£*m~~~~~.~® 

~1JTE:x1-~:IE~ffi~8~~ o[Qj o ~~®*m~1'JBt, HVAC *m&,~Jft:fifjf_&~, ffif_EL/G~51 

,®~~.&rP1~9HBJffi~8~F£t.ffl~ o -frll:/JY*~ ~~BHBJ 8~ :1ZJXl:i:i&tit1~*fJJ 'J ::k, ~ 

1'J~ ® *m/G~5 1 ,®$tu:!Z~ ~.&rP1 ~~f~ o Ji -frll:/JY* ~.l:!ir~IZ:::J=IFJXl~l% rBJ:fEi xt 

ffi~, #i%Jf.t~r'BJ HVAC @])X\, I :J=iFJXl:i: ~~f~*ilf!:M'=~H~:IZJXl~1J1EfJJ:/JrPJ o 

~~~JXl:i:~-~.~~~§~1%~~~:fi:ct~~-~~m~~-tt o :tl~~ 

SPJxtl% 1'8J ~~~~r:fi£::k~ P[QJ, # H:k*¥U HVAC *m~11JU ~¥-'¥-4<~;Br!Jm:ittl±\ ~:IE~ 

~~1:£ o 

~-=~*"~c*m~¥~;Jik/G£•~~~-.~~/G~*~•~~~~~ 

1%1'8J, fEI.~~xt:ittl±\ ~:!:§Jt8~.tr),JXl:i: :itt1'Ji9W :i:, ~~, i%Jil\fJJiUiEo 

tEI~8~JXlm*m&,~Jn~-ar~~i1oo pg c ?J<:~~m*m~*xt~~~~r£ffilT~iiE ), 

/PJBt~ 1% r'BJ 8~JXl:i:~~r~i~5EftJ3B~iiE o 

~u*mrBJtEixt 1±~ ~:*~Jl~H&. ~~~m rBJtEixt 1±~ 8'-J~~, icJJ rutiP~f*mt~ 

~®f~~#~~o ~~ffixtffi~~~~*m~®r~~o ~~~~~~~/G*ffl~~ 

Bt, &,®f~~fl8~~Bt , fl~~.Yi. ~~1!f /PJBtt~#A11ir~*m. ~;f$4~iH~3f i'l/G~F 

!:t '!'tiL ~ fl * Bt r'BJ 3f Ja ~:* 17ll /G ~ Bt, ~ i~ .bt 1:1:\ '!'tiL ~ $ ili: fl 111: I 8~ 1% I'BJ :fEI xt 

ffi~*ElTJifl5E~:klt#!J&Bt , ~s1·ron~~.Yi ( ~IJ*{~ffl~i-r§-) trs&,~JftiJJil\fJJ~iiE o 

~~~iX!J& 

- ®0PJ ~-~.m;ET {-IJ!,fil ~ B ~~4:.iX!J&-~frll1*Y*/G~-~ &~8'-J~I?& ; 

i&ti-!-AJJJ.~i*~#~::k:i: ~IEJ ~8~¥1itlLt-N*1Ex~4:.iXIJ& o 

~T1iffl5E~~~~~4:.1.X!J&, ~*i&ti-1-AJJJ.&'®f~~~r:fEI:*IEI~ : 

• j~$1EJ~ OJJ: :iJI3fJ~ ) {~~~~~EiJ~1~8MA:i: ; 

• j7;]$~EJ~C~:i&t§~fi)~~~~~~~n; 

• j~$1El~ c ~o = j~$¥~~) 1~i':~~rBJ~1~8~7k:5t; 

• pg $IE!~ OJJ : I fF AJJJ. ) ~~ r'BJ ~1~ 8~ 7]( :5t; 

• I fi=AJJJ.8"J IJ&:i:fJJ{ft.'i: ; 
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• I fi=:AJJi 1¥1~~; 
• BJ-IBJ && ; 

• IZ:2!s:~; 
• f#(JX\,8~~1$-!Jt; 
• f:t!(JXL, ~~JXL:5t{fli¥J~~:!frt:*'~51xtt o 

~*~A·~~~~~*~~i¥J~~~fti¥J~2!s:.X~M~~a~~~~~* 

~~if ~2js:~!Jt*:W' tf~~~~'ffl' 1[[-i!fi¥1 0 

3.3.6.4.2 HVAC t2:iM~rH~t2: 

~~*~ffl~W*i¥1~~-~~U.~~~*'~~BJ-~i¥1*W#ft*'*•o ~ 

'ffl'W~ffl~~~H~~i¥J~m~~~~~H**~~~,~~*'(~)m•.~® 

~U#~~~H~C~~*~i¥1-$:5to•Mm~-®N*~JXLm,~E~~~ffi 

f48~·tiff~*q-T~~. ~:ttft~*W#ft1'4~PJ~~8~:fff,ii, ~®PJ/Ffi=:~'ffl'~~·* o 

1£Nj[*@#ft19!~:S:N.us~Ni.t, •toc*'1oc•w~&s~·J.illi.~75 miu{'X.U¥9!~:&: e~;m:oftlJJt o 
m~~~,~~*'*•*•#fti¥J~•u~~~~~~~~i¥J-S7t. #H~ 

A~~~ffitlf¥J'f1!11Il o 

*W#ftW~~:tt~~~#~~i¥Jm~~~*~~~~~~:tlAI:!f~~m~ 

~i¥J~ft~'ffl'ft~*~~~,~~*'··o ~~i¥J~!Jt·~~-~~ ~~-*@# 

ft~~-~1:EPJ~~i¥J-fi=:miii~.#HffW-·PJ~~miiii¥J~~~~~M1£/F 

~~~£*'~M~i¥Jmiii~~ o AI~~~~PJ~i¥J~T:¥~~~~~~*~o 

*@#fti¥J~~~-~m~~~i¥1*~W2o~~**·~**ffl7W~ffih 

i¥1~-~~.~~~-~*~·~~-C-~21¥1~~)*~~~0~-= M~~ 
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1i¥i~*~ o 1i1m~*~~~1JlWl*€$X~, ~71J~f'i~1Jl, ~i9:itB1~m~t:II:~~Mt 

3'(-~~~~ft,H~i*mA~~mm$N~3'(·M=~~~~~ft.~~~"fEJ{J 

m~mq.:y TJE:5t~7l!t o ::k:k~1~ Tt-ll=~f'i~1Jl @1&5f!Jffl8'-J~~il o i~&~t-11=~8'-J~~1Jl3:: 

~m-TwJT~r:mm; 

·~T-"P OOJ'bEJ{J~~~T-!Jm~aBEJ{J~~.~~Nii~*· ~~~m!Z~-~~ 

1!!7MNm1-T~11Ju; 

• -1B9:W~, :tm51U!it::fi ,~H~~:4Jil;s"J;ff~, 13~~ HVAC *~PJ~1I}fJlfi~; 

• AHU ~?J!t1JJ~Jcm:WC*EJ{J~ G4+F6, "P~Jcm:~ F8o *liffij~t]!tfti]{J~~i5fJE$f'i~ 

~$~J'b~* ( l~~{9tlJ:f1tJ=t!B"J~ H13 )o 
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·~~~~~-I~~-~-mi~.%~~~•cx~-&~-.~m~ 

packaging) ;fil>'r~- ( x~=&~-, secondary packaging); 

·~~-~r~~~~~~~. ~~~~~~~~r%~~~.~~~-~±~ 

~~~~~*~~0 ~~~~~~*~~~~.~~~~~~%~~~-~~~~ 

We, ff$H~ff!ia:it%~~8~JI:JJfn~¥,it:/JrP:l; 

• >'r~• c 1Yu~o~4W~t~s~~~:iJ~Jdf.\;fitffl~~f_\;*§9=I) ~r~~~~~~:f*~~. 
~m$%~~*~ili~n$~•m~~w~~~*·•~~~~~~mN~OO o ~ 

~~m~~~~~$~F~~~~mN~~.~#~$~m$~&JJ~~; 

• >'r~-~ AHU ~*ffl G4 fa F7 :i:1?1!t, -M~$~~ttffijJ:1?,m a rm~~-B~~i)WJ 

*~9=I:i:1~ft~~-~~~~~~W*~; 

·~r~~~~~~~ft~~~~~~~~~~m~~~~~:i:1m~tt•ft:i:1~ 

~, $~AIZ:~~~45c*~:itt1-T~~1-t~:tltl o ~11Jr!JJ ~~m rSJfn >'r~JSJs~~~~ J2J. 

jg@j~j}Wj*~Jtt1'J@J~5fiJJ§, ~1~~~i!:¥~*B o 

*~ia:it~ m J2J. r ~ * = 

• ~Mi~l[[~Tli~t-ll=~~m. ~9=I-~fflr~~tE. -~ffl-T%;fJT-Ja:4i, -~ 

fflr~mtE.-~fflr~~~mfn~~~m~.-~fflrM~~~Mi~~•uo ~ 

~~~m~:ittfi7@J~~ffl a ~Mi~~~r~-~~~~~~~~M~&a ~#9=I 

mtt~~~~~tE~¥,it~~11£Bt, ~t-ll=:iJ~~IID-f*~~¥JUR1:E~mpg; 

•*ffl~~~mm~~Mtt~~*~~Mi~~~r~•-~0~fn~~~~~~ 

M~&c-M~:i:1~~~rP:l~%~m*~Mi~~~~~r~•-~0~fn~~~~ 

m:~M~&C-M~tt~~~~o*~&~~~~m~~~~-~~~~-.~~~ 

-~lli~~J}i~; 

• :!zo*1-t~~~~~1m~~i~~*ffl3f:iJ~~~~. JJ!iJ~~*~~~ 100% t-ll=~ o 

~*n*B~*~~~~.~~w~~Mi~~~~-~~~~o *ffl~••~n~ 

• ~~H~~ ~;f<&ifiW, 9=I fSJ;f&¥filu~~iF-t;f&¥filu~Mi~~*m~~~ffmm:n:u, JniJ~ kJ.~ 

m~Mi~~s~~~~1~~; 

• ~i)(*ffl VAV ~111U*~· ~:i:1l:KfifiiiJ'i'i~~- ~1~~~*B*tJl!~3'2~·!1 a '=C~itliHHffi 

( :IZ~~t-II=~.ZJSJ~IID~~lli) 1&#ffl; 
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3.3 ~=wwut 

• ~:l11~J@:l*~J_ffi "15:zJS]~J:r\" ~~{iJ$mrl'U VAV *~I¥Jl5~~'lio :tm51Ht$tW::l~~ 

Yffffi8~~1f.t~JXl$::kr~JX\A£8~,~~HII=JXl:S:, !QU/GJ!i)O!E:ffl VAV J!JXlo ::k~~~~~ 

i¥JJ!W~1f.t~JXl$:7g 8-12 ?Xo x1-T:ilt-T15Effl~~a~~~~rm§, /GJ!iY.~1E£imJXl$ 
1f.t-=f4lJ;J\B16 ?X; 

• ~~FI!::li;fiW;1iJf§tffiZSJJ1lff~t~7*8~ifU;J~t!R'Ii~~. -f.N:~~~fli=JXl~" fli=JXl*§ 

~m~:l*m*m•~m~•o mrx~~ilii¥J~~~~JXlmmJXl~~~ffl#~*ffl 

/G~mC3M)~-o ~fffi:ilt~::k:S:i¥Ja,~~JXlmmJXl~~*ffl~~-i¥J~~m-

'*~it:i:, FRP ~~1t!?,:@.F§8~ifJ.t-t ( ~;ff{£;§j~,0\f,&J}t8~1i£a81, /G~m)jittR·J!~~U 
ni1Jt!R ); 

•j;;7~~15Wi¥J§i¥J,~~~-~-~~~-~Wi¥JmZSJJimJXlm~ffi*~o 

VAV 1£JXl:1:~11Jtl :l*/G~JZff1-{:}:li::k, ~!QUfi~3&4.¥flt:~11Jtl /G~, rmiiffiOO~~~; 

• VAV 1£JXl:1:*~~]~~~~891iJfJYE~~~~ff1251*, 15~JXl:l:fl19=t:9c1~ij£11Jtl i4" 

~41¥J~~~*o ~#•7~1¥J~-~~;@~.~~~~~JXlmi¥J~B1~ffl~& o 

:fto*~::ktflt:JJ:fl{~JXlmWm:7f)g~J3ts~ so% *;pftJJi:, Inu~1m1251*/G¥r-~~; 

·~5ltr~~wm~Wi¥J~JXlmi¥JmJXl:&:/GWm~~~~~~Mfl~~~B1.~ 

~~&,®lJ'J~fli=JXl*~; 

•-&mJXl:S:~Ji:J!JXl:l:o1.£1lff~M*~~i¥J~&T,~)jit*4.:1:~~-~ 

• j;;::1J1]!~1H~, VAV ~~~i¥J~11Jtli! m ~~-{f~~~j~ffiij~~ ( -'=3t/1.1~1ff- ), 

-m m ifitW1.£~ 1'l i¥J J%18J P'1; 

• fli=JXl*~m ~m-=t~-t-~JXlmi¥Jfli=JXl, 1fl;§itta~i¥J~JXlmfli=JXlll&,0n~5!E 
fjp l±l ; 

·~m~¥Jmm~~~~£~~~;ff~1.£~:li~~i¥J~~~m9=t; 

• :fto~m~~. ~BF£~i~ffl~J]f[~41¥J~:I:~@l45ot,Jffl; 

·~1.£~$m~~~:l*k~4~J3tmW:l*.~m)jit~J3tmwu~~¥Jtm~mZSJJ 

1-t*~ (BAS); 

·~~~m*ffl~9=t:r\~4.5lt~*~·-mm*m*~:r\~4.5lt~*~o5~fflr 

~~~#3f)g I ~1~8~~~;%-it; 

• J!JXl:!iU1t*ffl MERV7 ~ MERV13/14 ( $ItR )o ~tz:£~~):jt, *•rs{$~PJ 
~~fffj~ HEPA; 

• fli=JXl:lii~-~r~ffl~*o 1£*ffl~~:l:@ll&i¥Jt~&T, fffi~1JHt!: MERV7 :iii~ 

u, ~ ®~ ffliiJXlmi¥Jfll=4.m~~~~m~tB=; 
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• ~~i)(;(:EtzoJb~;ij[!KB~~Jxl/l~;J!tpg~~ifi3P'f~, {£rf-iJ~!t-~~1:E:fiFJXl~J!tpg, 

~~frt:f!FJXL~~ ntz:!:ts~u* fl'r o :tzo16,®Y~~st, m:FE~16,®Y:Jik~~Jm1iru!s~3f H16,~lff{ii 

~M~~MM~~ill#~k~o ~~~JXL~~m•~~W~~~~~-~m~~ 

PJffl~*1-t~!!m£~:fiFJXl; 

• *fffi?t~W,R!:t!!m~~~~~ o 

( 0- I :i!!Xl 
l AHU 1J 

I HEPA HEPA HEPA 
I 
I 
I 

XilH\1l:~ 1Jll::£ !1m ~ll! JJt m::£~ 
I ;j\]):lf 1Jll::£!1m:t\1l:lt 
I 
I B !i& 

B!i& D!;[ I 

¢' @I)Xl 
I 

~---41>- _q rx 

: J 0§}-._---------....;M) tli'!Xl ~--

-*tJENit~mvJr~*= 

· ~~,~~~*'~~~~~,&Jt.ffi~~~~~~~~Jb!:ttz:IK?t*; 

· ~tt~~,~-~-,-!:t!!m~~~~~tt!:t*•!:t!!m~~~~~~' ~,&~ 

Mtt~~*~~~~~?t*N·o ~-~~~tt~~~~~~~-*tJE~003-U; 
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•*m<~OO~A)~*=~-~~~~~-B*m~B~~-~~A~-~ 

~~$~~~*fi~-~~~~~~~~~*~D~~-~~~~~~@~,A~ 

~B~~~~~~~tl~~~~~~tl~ft; 

·~~--~~~~~~~.$Mtt~~-~~~~~~~$N~~~~*~ 

D~; 

• ~t#~-*~* s"J15lB~~~ n 15lB~; 
·~~~~~F£m·~~~~F~~~~~~.~~~~~~~-~~~F 

~r*J; 

·~~~$~~~*m~~~£~~~F~%H; 

·~tt~m~~$Mtt~~-~~~~~~~~~~m@~.~r*J~~~tl~~ 

1i:J3;;~t:~~)ll-; 

·~~tt~$Mtt~m~~~~~~~~1i*·*~~~tl~B;®ll~~~ff 

~~J.i~I?JJll::~r*J~~)II-~~mnm o 

~-~~~--~~~~~~~~~~~~--~~~~~~~. ~~~-~ 
~-~~*m~~m~~-~@~.m~•~~*~-~~~*m~.~~--~ 

!f'm;f]l:~~~~E!"J~~~li~t:. ~~~.fiJffl@J~ ( tJL~-~1~~~~~uf!il~§;f]l:~~-
1~~~~&N;f]l:~~~~-ff8"J±j'f.JF )o 

3.3.7.4 :ij~f¥ I 5-J~ 

l'IU +:t: b.~±...,.,., ~IE~~. 3.3.7.4.1 "'1-A~'+ In :=R£ J.J"J m .. Jc 

11&¥-F 1 %Y&~iftil*m%oo 3-27 0 

* m~it~ m IV.~ 1251 • = 
• !&¥-FJ'SJ8"J~~~tltl~m!V.1Ni~~ffl o 1EL!!&¥-Fi~i.~~~F~~~~1Ni~itffl o ~ 

¥-F. ffi:niJ!&¥-Fs"Jl%rSJ~~~m11~1!m; 

• ~~~~tlYJ!t~y~~ G4 :&~~ F71F8 o ffl~~§I!:E!"JJJ§C¥-'1-~11&~ I %9& 

J'SJ 8'-J~~tlY~&,~JiH-1=~ C ~~~;frjlt, ?K~~ffl HEPA tlYJ!tft; 

•!&¥-FI%Y&~~~~g~~~m*m~~~~~~~ff~~~~~~~IV.~ 

•; ~:r:-t*1-T!&¥-F-ru-. ~~jf--§.Y&*1-Tm7~. ~tl1~~m1~ .A!&¥-FrBJ r*J; 
• ~1*~11&¥-F 1 %Y&m~~~~~1ij;s"Jt§x1t~~; 

• ~--&-~~11&¥-F~~rSJ~~~•)II-m~; 
• Aiil*.A=:~JSJ~~~$~~iJ~~!&¥-FJ'SJ~~~$~~~J-3&; 
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· -~~%·~~~%~R~~~#~~I£~~M~~-~ ; 

• lJl rP1 iHE.:i'::ii 1lt #Ff •*"$ ts ~ 8{) fiD$15F:1? , ~t¥ , ~Q*tE 1/ii JE 8{) ~:~:!!~ pq:x>j· ~ft! 

!lmf-titt1-T-~EblG%., Y!U~tst£1!31\; 

• fit~~ !lm &b 8{)-~EbX:%•~ m LEv o PI~ m~ 7'1 JJt~!lm &b •~rmi95tt~7-* 8{) t-1~ 
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3.3.7.4.2 $ic:15JiEift~ 

•~~I~~~-~"~~"~-~~~*~· ~~~*~,ruc, mrn~~ 

&~~~~@~(I~~~Wru)~~~ffi~o ~I~~~~~-00~~~~~~ 

!1m &1 Bt, ~1*~ A._Dt1~1;t!;ilf!,jft o • ~ r,iEI ~~ ~~~l.K-OOJA!,OO 3-28 o 

HEPA 

0.36- 0.54m/s 

_.J 

~ 3-28 ffl::F.f.ilgBf*t.PB9$fCJmtif'F~ 

~~HEMtt~g(-~~~~£~~~~)~~~~~~~*~~. ~~m 

~~~~-ffi~~.~~~~*ffl~~~MM.-~~~~~~~~~~. ~~I 

~~~~~~~~~~Mtt~gm~o ~~*fflT~ffi~~MM, ~~*~-~ 

~TM~~~~~~r~~~~~~o 

~~~~~~~-~~*§~m~~•~m~~I~~~ o ~~. *~-~$ 

~~~i'ti!J:t.l~, ~~:t#I~~~6~71iii.J3t o 

:ff-;j\ifl3:5t~~ (~')jt~ IO%ti::15) .b\I~~IBJfli:ili, ~I~~~$11J!tl%~~ 

*~~• . .b\oo•m~~;-~ffl&r.*~~wru~~lroo*, ~~~ili~~~ 
~:t#~1£.bj( f 0 
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3.3.7.5 'ft)$ 

* ~i&tit~ m 0. TIE! ]f = 

· ~~r~w~m~-~~w . ~~~~~w~~£~Wo ~W~m~~~~~ 

t1HJiH.&:IJt::r¥~ P"1 s"J'Iiml:rmii~!E; 

· ~£~~r¥m~~ffi~~N*m~£#~.mAm1E~~~~~-!Eo ( ~~ 

~A» :xt~£8"J~r¥¥1lfr~?t:7'1 "~W:9.!:" "IJR~9.!:" "14-9.1:" f1J "?it?llfr" ~II9*'*'~1£. 

J!.'l*s"Jm:r¥rllfr~?tJ3iJ~ = ~'*91:, ~ 2o"C, W:~9.!:, ~:J't_§_ ~ 2o"C, 14-9.1:, 2~ 1 o"C, 

?it?llfr, t0~30"C; 

• ¥®mm~~~~~~r¥~~~~~m~~~#.~~~•~.7'1~~~1Elm 

~~li~rm•~~~~m~~li~rm~~~-·~*~~r¥~m~m~~1~25"C~ 

I'ETJ, ifEix~-r~~m~~ 35%~65% ~I'ETJ o JA 1lrm:M~~t-&, PJ~~WI*Jifl-~!it~¥-1'-~1¥ 

I'ETJ * W21i ;f§~ 8"J~!it3L2: }%) * ~; 

• ~$~;ff "fllfr~Jt;fJJOO", !).JiJ!,J31J:iffi ?it8"J ";!'A,~" fiJ "14-,~", 0..&/G~~713c:'i:~ 

~~~•·*•!E~®~•~~I*l~~u~•m~~oo~~*; 

• Jti5(:7;;~~~~$~ifftlrllfr~tlU~?t;fJJOO; 

· ~~x*~~~~~~~~mx*~~~--~~~~CJ.»-~~~2:00-I*m* 

f(rJ!E~~~~~ fflfiFJXlr;.J,&Nf~EI"JfiFJXl., IV,fiFili!pff I ~~~~~Bt*¥-713cl:t\ 8'-J~~; 

• IJ!:r¥~5fi33 8'-J ~ $~Wc1i ~y f,l}g 1'-~!h3L 14-$ ; 14-$ ffltliti&t 1i ~WC1i1i ffl tit~ tJHl!. 

~~x5l@J~{!t~*~; WC1i14-Wrllfr~§~Jl{riiJW, lffi.l.K, ic.~. 1%1~, 1~~s"Ji&t1i; 

• ::&~~~:xtltWmr~~Jl{riiJW*~i&tJlffii&t1inr1-T1~mrnr~iiE , 1EAA~iiE.&1~mat 

oomlim!E~~~~~;~~~m~~-!E~#~.&~#.~•.~w~mffi~i&t 

Jlffii&t 1i; xH§~i&tJlffii&t 1i R.Jl{riiJW * ~nr1-T1EAA~iiE, CJ.ii~-0\~f~~~* o ( E1 £ ~£g 

mt•~w:J;.mM » (2016 ~AA) ~~*1EAAB~iiEI'ETJ!Wi~I'ETJ/G!I1ili 1 ~; ( EJ£~gmt• 

~:Elt[:J;_mm )) C 2016 ~AA ) i)fJ·~ 5 ~/\:~-1.m1E : ::U::~~~t~m~iiEEI"J 1*1~.& § 8'-J, ii~!E 

;f§~EI"J~iiEJ.Y! § ; 
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14-W~iiEs"JrJ! § ~y~ffi: 

CD?llfr~Jt;fJJt~'li~iiJ!~iJt~?ttJf, ii~!E~1i:El£1¥713c8"Jg(~11I:'i:.&~:l:!!1; 

(2)fllfr~i&t 1ijg:f-T#~R. ~m~&¥1J!~ -JJ:t; 

@Jl{riiJW *~WC:'i:~iiJ!~ ,~~lli!Ti#~R.g(~11I:'i:ii~iA ; 

@3f i'lfF:~:xtWBHllfrN?t;fJJ.&EJ£~1¥8"J~ ~f!iJ; 

®ii~!Ei&t 1iiiJl~!~)tf-${~~ ~ ~8'-J~{)L T, $J%{jyllfr'li~~R.1t1-tJ~~?ttJT; 



®xt;zJs:±-tl!.JK ~¥JiWir.ffil.~1~r.ffil.~;t~j}ffij!rr$PFm~1tt, :5tJJ!J:itt1-Ti*r.ffil.~:tW:i-f1ii; 

cvt£t~rJtJ$ ffi51JJ & 1!EJlllw~?Jij:~Fo£t~rue:JtJ-ru-, :1tt1-r2: ~» ~W;~i.LE; 
®1fJ3t.JE;I!ij~i.LEat, :itt1-T~~~i.LE a 

• 11t¥.ffil.f'£m~r.ffil.ocm_t®f'£, m'ffifxt11t r.ffil.J$:itt1-Tr.ffil.t~oc:5tll1J~i.LE, #~ m*l1 
~~~~~-IK~~£*~~~:it!:Ba M~IK~1±15e:JtJ§tr~~:ittB1:Em.JE~#Ti¥J 

~~Y.ffil.oc:5tll1Jn~.m~~n~4~mm¥.ffil.oc:5tll1Jn~~¥J~**B~•.•f*~n 

•:m:~»Jct£m~reu9J:rk*i¥1±-tl!.:Jr a 

3.3.7.6.1 11!r~=~~!tm~~~~~ 

-~2:~*~*~~~~~~~~1¥J1t~*~·~~~~n~~~~~I*A 

~1Z~OOI¥JYFmmm1*~. ~~~~~X®~.~T~~~~§i¥1, -~~~*~ 

~~mmt~r~-~~Y.ffil.moc.•~~~~~~ o ~~~~~~~~~~~~~~~ 

IK~i¥J~X~~a *~=-~~~~~~~~:'!:~~~~~~~~~:m:m~~~* 

~.~:m:~~PF~~~~~~i¥J~~~~~:m:~~*~*~.w~m~~~~~~ 

~~~:'!:Mtsl.rJ!%1:~~1~0-JtJ~~*~EI"..~JtJ~m»~~ o 

~~~~~~~i¥J2:~2Z~~*~·~~~mm•*~-i¥J~~WJ3t,~OOI!1J 

:m:.~~w~~m~.~tt*-~m~~Fo•.JE.*~=•~~~~~~~-Mm 

:J2tl~*JtJ ~2: '=1:. * ~, "2: '=1:. - *, * ~, 1ti~11l ¥51!::1: ~113C2: iftU m* ~~*f*~ iftU ~ 

~#JBJ:\; ( 00 3-29, 00 3-30 )a 

1:!1m~~=li&~~~ 
:S::iffil*~ 
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3.3.7.6.2 JJo~;~~~=~~!lm:ti:~~~~ 

~~~~~=~~~~~~~~~~~~~*~· ~--~~~=~~~~~ 

~~~ 8'-Jia: :i':~:>Jt)r~, J.m1-Tt~il T/CECS 662 { ~~~~~~=~~~~Jt~:Jst#:t~ 

~ ) ~~m~-T~~~:>lt:~~~~~=~~~~~~~~m~~~~~~~tt 

r~f*ttr~s:fl~tl:l o 

!t !Jo/J:l<:~=~~~~~ 
fli'!Xl*~ 

~ 3-3o ~~~=mj::!WJ:ti~~3~:¥~~~JXL*mMit 

~~~~~=~~~~~~~~.Jt~~~-~ia::i':-~~~~~~~~*~· 

:iri!XL, tfJT!XL*~~Y-ia::i':M~.tbo 9=' ~~tt?m f* o fl~JXl*~~~~1m~~-7G~Jfl, 

:flt: JXLtJLt1Hm • ~ H ia::i': 1\ m JXL;tJL, :flt: JXL1m~ -Ja::i': r.§'j~~:ct r~ f* 0 ;tJHm ~ ~ ~§T1!m 8"1 ~ 

~~~te8"J~~~~. en "~:flr-~~~~~te" ~ "1*11llfr~~~~~~te" PJ:!it-

*~* · ~~~~~~*~~~~*-*~~ 0 
wilq1Jlfr~~~~~t28"JtJ05Elru!~~~~~wt~~ifliJ*~mlJ:ltL!tOO 3-31, -~:iri 

JXLru*m~~•~c~fr·~~~~-~).~~~•~JXLffi~~~~*~~-~. 

mJXLru~•ffi~~N~~~*~~~•~:ct~~•~ c~fr•~~~~-~ ):iitfi 

~-~-~ffi~~N~:>lt o ~T~*~~~~*~~ffi,mJXLm~~:iriJXLm~~. 

mJXL~~:iri~H~,s~:iri!XL~ffi .• *~pq~ffi o 

~~w~fl~ID!~~1C~t'28"J:IJo5Etru!~~=~~~1C~~~~wt~~ifliJ*~mlJ_l 

~00 3-32, -w~~8"J1~r!:JJH.915'~t~:bo-i].~fm~~t2~ -=~ Jflflt:JXLfJL , ~T r~ll:~ 

!J&J~~te i*l 8"J1f~~!J&J JISl r5r~&, ~rm~~te~ m:fl~JXLm~~ ffiHBJ:flt:JXLlfJC~~i, ~t=tt!f 

~t~~EL 
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3.3.7.6.3 M~=~~~~~~~:¥: 

~~~~~~~-~~~~~~~~~~~~~~~.~-~~~~~~~-
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~~*~~, ~~a~,b~~~~=~~~~~~B~M~*OC-~~~~~&~ 

ff~X~-~*,~Mhl~~~=~~~~~~B~*B~~ o 

hl~~~=~~~~~~B~~, -fiN~~~~~~~¥~~~-~M-, 

;it::!! , tlf~::i:l!Rtk:~~~~::i: , Nit~JXL~~!X~~ , --~~~~if 40~ 70 !X I ;J\ 

B>Jffi~ ~' tlf~~ 1lf~~ ffltlf~:fJLtlfili ~>'~ ' /GPJlH~tlf71~¥U~ ~ 0 ~~ft:~_§jJUili~ 

~*A~~~~~~~~&~~~~~~~~~~,~~~X~~o ~B~~*ffl 

~~~~~~~%~,m~&m~~~~~-~--~~-~--~-~~&mM 

'ti~J.SJJ:~ o 

~~~;~t:~~•&~~tt~J.SJJ: ::i: , ~~~B~~~~~~~~~~;~t:~m~, 

~B~~~-*~~~ffo /G~~~~W~~-~;!t:~~~*~/G~~~OC - ~* 

OC~* ( I!J 3-33 )o 

~~, 
ll•2.4m 
IJ!~IXft ll li; ~ 
r-J&-l7 'C 
-25Pl 

~~-
A=16ml 
H=2.4m 
l>'ll1Ju 7U 
rJg..!l 't -

3.3.7.6.4 ~!1-m~~.=.#J.Q:~~:¥: 

:<m-.:: 
A=18.9m1 

H=2.4m 
1\'\M/, Illi;<h 
!=l &-2/'t 
-40~ 

:tll'l!." 
A=J5.7m1 

II= 24m 
!>'{M/,l<lM 
1"18-!l't -

:xmn"' 
A=16.1m1 

H•14m 
I>'(M/,2<J ii; ,h 
L-1&-21t -

:J:ll'l!li 
A"20.lm1 

H=l4m 
1\'IM/,l<lM 
r 1E-27'C -

B~~~B~~~~~~~~~~~B~,M~D~~-~,@A~~~~~ 

. , iE~B~J!mBt~~Ml!:-~M~!fll=~M-o BSL-3 ~B~s"J~1?:@K:1Jo m:~ o 
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~~~~~~~*~-~m•~~~~~~~-~.~~=~m•~~ey~~~A 

7J~2)7~lJiJJc ~3&~}XL~§:o 

~~~@~~*·~~~:~OO~~~~~@tt~*·~~ffi~~~~~~~ 

~*··~··*-~~-~~~-*W~*o~~BSG3ffi~. ~~~~~~~ 

~%~ffi~m~~ffi~-~~~~~~*~w~. oo~~~~~*tt~*••~• 

~s{J~~~EJTT-IPJo ~-*W~!J!U7J·~~~r'ii!J~j(~~J5t1F:b"Jc, .;.)(, ~1*-~* 
fflr'ii!JffiR~*W.*WnA~~/GIPJo 

rfi:P.~ GB 50346 ~~~~~~-~@~1st;;f(~~ft1} ~~~~. BSL-3 ~!J££¥:~::z!s:~ 

*ffi<1Eif~~i!JU ~ ,c,,LZ_;&.!&, :f&!J££:f&:J5L t41iff'ff!Hl, ~~~;£:t~i!JU-p,J1f:.!Jf~ffl o rti: P.~ 

GB 50346 ~~~~~~!j£L~@~ji:;t~~ft1} 8{)~~~. BSL-3 ~!J££¥:tiHJ[fiEJTufF3&ffi<J 

tf:~~l2§-=f891'4'fi:@5:12 ey )tjg a ~5fiJ b ~ ( * 3-14 )o 

~~5'~:/J 
;f§xf-T::k lol.t;f§~~ 

$~!3t 
:iVH* r!llJJt ffixt 

Pj.fE ~1M?~¥J 
~llU 4:89:ft::k ;f§imffiiiBJ "l:iXI/& 7MJJ[ 

fftlli ( Pa) 89:fli;j\fft 
~jjlj ( h-1) ( "C ) 

(%) 
[dB(A)] Flffi'·l1: 

1±~ ( Pa) 

BSL-3 J:j:l 
-30 -10 

E!<J a~ 
§T::fH:lf~J.i5I:7G 

BSL-3 J:j:l 
i:iiEUlli:~ 

E!<Jb1 ~ 
-40 -15 

ABSL-3 
7!!\(;8 15!!\(;25 18~25 30~70 ,;:; 60 m rBJ ;f§ xt fft 

J:j:l89a~ -60 -15 1± {~U1Lt~ 1± 
jfj:) b1 ~ -250Pa B;f, ffii 

fa] J;};_j &;j\B;fi'f!t 

~89:2:4:~~ 
ABSL-3 

-80 
f.I5I!mii~WWffii 

J:j:l89 b2 ~ 
-25 

IBJ 1$ ~ ~R E!<J 
10% 

~m~m~0~~~~~~~~~~m~~*•m~.-~IfFA~-~*

~!J££»-~!J££~*•~~~~*m~~~~~~~~~~m~~~o~~~~~~~ 

JXlffi*~\2§·~~~~~~-~~~~-®~ffi~~JXL~o·~~~~m~~~r'ii!J 

~~~~JXL~*~~GMP~~~~~•~w~~•~*.~~~-~~m~~x~ 

~- ~m~~ey~, ~-m:miBJ?i!ii'~~».F~ffi<J:Ji)'Httts{J~!J!Uo 
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B SL-3 ~ ~ ~ E8 -T~Utl :~~JilT JXl * m, tJT 1Xli1Ym -JBh5t.i': =~~ 1=(,:1:1 rm~, ep *_§_ 

51~- ift~~- ~51~:!:1rm~ C 1!1 3-34 )o 

3.3.7.6.5 PCR ~~~ 

PCR ~~~, JZ.f$];;~1291tt~~~~, :;!ik~ i'lJiHit~~ffig$~~·11~ffi<J8~~ 

ffl~~~~~o KR:;!ikR~8@~&~~mt*, ~:;!ik-~*~~~tt*, ffl-T~* 

DNA Jt~, PJ~fF!:E~{:tfs:>'~8~*~H7K DNA Jl11l~ o Jffi:JnLt PCR ~~~~N.i': 41-IK~: 

~m•~~~41K . ~*~41K , if*IK , ~~*~IK o 

00 ~n=J~Vf-T;f~li: GB 50881 « ~ffi<J]iJH~t£111~ 9=t 'L' Jl~tt*~]M} X1 PCR ~~~ 8~~ 

~N##~*BT~M~~*,Pa~~~~IK~*N~~~t£~~*'@];;7~ 

~x.:sz.~~. ii'ffl'*ffl~:i!~t-IF~1lmE~1foJ*m, * £L~~Ft-*t£111~~:i!JXl , f-IFJXl 

~~~.~~~~~IK~~ff~aOCo 

~, _,!., ED ED 
BED"'l' ~ ~ ~ 

BED ~~~I 

-~~i ~ i..i--i 
CD ~ I 

I 

El-l I 
16l0lm'.!i 8 

·----~---~---~--------~---~---~----~--~----~---~----

~ 3-34 .=t»1:~:ti:~~3~:g~iM~iffll~m 

m~~Pa~~~~~~~m-~l=(,~~~~*~=~~~~~~~~!ffi:~

~0 PCR ~~~B~~ii~1fiil*m~N.i':1ri:t .lL8~-~~tJf JXl~}fiil*m, PCR ~~~:7G 

~'4:1~1-t8~5.1a111~·11~>Jt, 129 lit9. ~~N.i':w:tm 9=t~~i1Ym~epPJ, /GIPJ1% 1'SJ 8~t-IF1Xl1i 

19:-'i:Jt. @1 Y&.i': , f-IF JXl:fJL n,&A 1ro1J 19:.1': $·11 * ~ ~ ~ ~1-tY&.i': o 
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il'ffl'W::i: 1 ~2:ifiiJ:iZJXt*~' 3 ~f!J:JXt*~o fii=JXt*~J'!.1*:5tiK: ;t$ :2~qlitl*IK~ 

r BSL-2 ~~~, m~£1!.lLW::i: 1 ~fii=JXt*~; PCR :AE]ij, ii\JfU:ff-f*~f'i* .&J:t:~f>Fi'SJ 

~rMffliK.~~*.&~~)t~IK.&--f>F~~r~~IK.~-~*IK~~~~~X 

!@~. IPJBt-ill~T:1J1J:J§"AAI¥JifiiJii\~:J£ffitl, !r)t}JUW::i: 1 ~t-IJ:JXt*~ ( 1!13-35 )o 

2\llii!Uf! 

~~~~--------------~ 

3.3.8 ~*ifft!*~jf 

3.3.8.1 mt~ 

JI£, -lOP JiiJ1 , -JOPa JI£, -IOPa II& , -IOPa 

~~tgW*~ (BMS) :Ji!:*tJ!»t~:~xJ!»t~pgs{J!Jlil2:ifiiJ, ~f!J:7j(, {:!tfJcE'E!" 

~-,~~~W:*~fi•~~m,~w~:5t~:J£~1¥JJt»t~~w~:J£~*~·~W: 

*gc~, PJ.;®~q-=y, t)Htti1~~' ~~i¥Jifp:f:IJi o 

~~tgJJI[*~:l£ffitl3::~:5t~=~= 

• 2:iJ!J~~:J£ffiu c is~~, ~~~, ~~ JXt:rt~ ); 
• 0fflif111:!£ffitl*~ ( ~~7j(, ~~7.)(, I"l:~~7j(, ?!idl=f.,~ ); 

• cu *~ U'ti:1tl.k, ff:M7.K, we~~) Q~::f:J£ o 

2:~*~B~m:r~m~:J£~M~~.~m~~,JXt•,ffi~~*•~fi# 
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~o ~~~-~~mm~*mmH$.•~~m~mffi~~$~;~~~•m~* 

m~~L f-lpm~~;fn@JJXL~~. 1!1~m rBJffi~Yliij JE ;J;.mJE:ssm:oo; ~~1~mfJTm;fn@Jmsst~ 

1Ju. *~JE~mssfJTm:S:; t~:~1ftilm~5ltwc~it®Jk , ~~~~Mr. ~~:m:~x1·mm:~tt 

1-Ti'ffil.oci~~. ~ YliijJEr~$~i'ffil.oc~>Jt ; t~:~1~tJL*§5ll®C~:JJo r~~. x>tmm:~tt1-Jif§x>t 

~oc~~. ~YliijJE~$~~~~oc~>Jt o 

~-Wtt~£~.~mB~~~~J](~~~-~.~~*~BMS~~-m,& 

*;fn~~tt#M~tl:-®.~~~@~~#. ~~~~~M~~*·,;tlW,I£ 

~ooH~ , #~M~*•, ~~$•*•;fn**rr~~~n. ~~~~~~mm, 

~~~~~~B~~. ~•i'ffil.oc, ~~~oc.ffi~~~*#~.#~~~I£#~ 

%nltTJE51:.~~i2~. ~st~~. #~:i:T~~i*fF~iliJ , ret:1Jf£T~W . .:SZ.f5e:* 
~~1-Tl!:JJO~~~~ a 

GW~-m~*~~~. ~~T*~~-m~*~~~~~-Am , *~-® 

iiE~if§*~*- 0 

!EXrHI GMP ~ 4 ~. Afiffl12[mr£: m£1:.rllQ:I:~W;J;Jl!.!l1 a 

• ~.J-~ 1 = xm-m£1:.r 

· ~~2:Am1:.~~•m;fni2[mr£~1:.r 

• ~~ 11: it.tJL1-t*~ 

• ~~ 15: ii~iA;fO®iiE 

~ ~IJ:;Rnrt;J;]~-=1=5 ( CFR ) - ~ 21 ~ - tt£;fnm£: 

• ~ u $51: ~~ic~;fn~~~ii 

• ~ 210$51: 1:.r. :JJor , -E1~IbX:f*#m£ ss:£.m1-rm£ 1:.r1lQ:S:~w1.mm: 

• ~ 211 $51: m~n~t£~:£.m1-rm£1:.r1lQ:S:~:E_m;J;.mm: 

~~~1jjiJmitiJJJ~ ( ISPE ): 

• ~ 5 ~: }~iJ.\;J'Oii~iA. 20194 

• ~M ~ ~1-t1:.r~1i~M!il¥IT - Jib\ GxP ~-tJL1-t*~~~ssmfli'I~:E_m:1:frt 

3.3.8.3 ~ijij]~f3t BMS B~i9:it~D~Dffi 

3.3.8.3.1 ~a3Ht-.JffiJJX; 
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·~~~fi~:~~N~-ft.ffih~-ft.~~~fift.*~~fift~; 

• l_ffi~~'rffU~: PLC *~ ( HMI, CPU, 3mJfl.tJ:t:fc, !J&'¥:S:tJ:J=£t5:tJ:t:fc~ ); 

·~m~=~~m.~~~~ft.~m~~~:tk:~; 

·~~~=~~~m(~*ft .• ~M.IW~M~).ff~m.ms~•.~ 
~!fx14 ( -~*~, gll~!fx14, il3itill~, ?J&:tli5J$~ ), m1J§:J=~W~ a 

RS485/LAN 

.-----,-----r----+-[)1 
1/0-F 1lf 

8 -
CPU 

~ -
ltiw. 

~ -
.------.----r---IPLC/DDC ~#JiJim 

l]lJ f) j~ LV::_ . 
~- Q~ 

~i/olJVUJl. JX1.AAI-'=rl:M'Jim ~~~ilfl MP1~mllim 

~ 3-36 ~iffll~m BMS 7.r-~~ 

3.3.8.3.2 ~~fti¥-Ji~i.t 

" 0" 
@] 

" 
0 
6. 

~ 

I -c.--

" 0 0 

[g) 
0 

-

)> f.lil'd!l~N~'rfftl~it 

@~~~N~~~~#?l&.*~~~N~~-~#?l&a *ffl~~~~~~~~ 

~ § ~1£-=f: 2:ifti1*~~1'-:7ct8tti*~· $J5:1:~Fllt:7c, :tm-*Mi~@~f.ffiir~N~'rffU 

:@:$;~~ i'l ~3flt~~l&iU ~¥1ll'd~lt1J§%:7G§~1G~xtm, 4?~~~~ i'lt!t19J~:lc a *ffl 
~~~~~M~~~~#?l&*~~~NR~~-m~~i'l3flt~~~~~~~N~ 

19J3fxt.Lit:it!:1'Jf~JE ( 1!1 3-37 )a 
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~m*~Pm~M~~-~~tt@~~m~~~m~@~~m~~~m~~* 

Bnn~•~•w~~~•~ re•w~~~~-~~~~m~~~m~*Bnn~ 

• I • w s{J~mu~•PJ k.H!J!ff~-1--• i±l11LR fi~xt!JlZPi-~~ n s{J7f ~ 0 i~J¥1Plst3JR 

J®i T *ME 8{]11fJ~fo *ME i'l{J~~·t~L 
Jj ~~I ~tt ~1--*11 ~ 1'* ElM¥ i~\ ~:i':;f§ JJlZ 8{]~ 1!1U ;fJt.rt; 0 71t2: ~~# ~~1±#3¥1ll 

oo~*•*~~1--~~= ~~~mCI*)- ~~~mc~*)-~~~m~~~~ 

71ll c ttilt*l1 )I YriJ.PJIJ.r.oou•~~~ s{Jtllfrr~~~~rNdlll~sMl.:ct*~~*- I*fottrlt 
*11~m.:ct o ~fi~~~~~*l1~~~11~m~~~~~~~~~~~ili~~~ 

~~~IPJ~:Hm~m~~ -~~1±-1--~~~-op~~~ffi~~*mJj-~~~"11~ 

~~~-~~I*~i'l~~W~~~Bo $1±*ME~~:i':T~I*W~~ffi~~fi 

~~~~W~T~m~~~~§~~~~ o 

~---- - -------------------~ 
I I 

I 1$\!li:JYffjiJ I 

: IO?tlk:f~~@!JXI,ilill.ilfWt:JYlll~?llri15 1'iiJ NN : 
I I 

I I 

1i'::JY~~ : @! JXI,¥Jill.lt flliJIEJJr SetPoint 

Return Q ·~-, 
Temperature&Humidity V ~~~ : 

iJlill';~~, mJXI,rlfrtOC;f-nrJIE!t NO ---~-----~-- - --· 
Supply' Q • - - - - - - - _ ; 

Temperature&Humidity V 
: : : 

I i I i I i 0 I I .. • .. • I.-. 
Coolwater Hotwater Steam 

Valve Valve Valve 

~ 3- 37 ~iffl!~m BMS ;g;,'lli.§!J~i!iU~~~ 

~: ~~~-~A~~L~~~~~«~-~PID#~~~~*~«. ~g~-~~*~«~ 

il.Ail.l.iKLa':J 5f; .=. ;J::. PID it.~, 1-1- ~ R~ f1 ~t-ili1l -Jf- L o 

*+~~iii.A, ~A~~L-~~~~ 0 

~~-~iii.A~L~•~«.~~~#~iii.A~4~«o 

~*~I rllfr~iftill1~~~oo 3-38 tcJL2rtl3~1ftill1 I §P rllfr~~~mu ~r~~~:H JJt~;J\1 

:imtt1:1t1t H• ( PID+ ~Jxt.~~lW~mU ) ~ilE@ixt.tllfr~t§:~ o 

I*st I rllfr~iftill1~~~oo 3-3s:t"JL2Eli!~iftill1 I §Prllfr~~~mur~l.k~~*~~*~ 
:imtt1:1t1t H• ( PID+ ~Jxt.rllfr~lW~mU ) {:liHlE@ixt.tllfr~t§:~ o 
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100% 

~m~~mmffiMm~*B~*~~~~~,m~~~~ffiMm~~~~~• 

~~*~~**m;•~~~~003~9~~~~~~*~,tt~#~~~~m~ 

*;~M~mmm~#-UMffiMm~*B~~~S~~m,ffiMm~M-~W~ 

-1~:borM ~~, i~iH?~~~MittU o 

100% 

il~ n 
7f 
& 

~ ff~~tu-J&tH 

L::,. L::,. L::,. 

r.illlJJt .±i9:J£ 

M~mOOff~~~,~~~~~~~#¥~~~~~0 

~~*~~~~fi~~'~*~•,~~~~~~-~~*~,m~~~mtt, 

rm H $~ J£M s{J~:lf~i%1~ 0 

~~~*~~~~w~~~'~*~~,~~~~~~•oc~*~' £~£ 

'51~-T-1/t, @Jl-~~~1ltM~3U~tt, §~$;pjij{5iUY!uS:~~-'ii, :JtJ!-~~~~PJ~'Ii 

( Q~:f/[~JE;pfij~~~{l:f: )o 
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*pgff~Ei:111U f±/$1-t2:1%1.¥~9=r~-1-~~11t:lli~8"J:Ef"'P o .R:ffli:ttxt<¥1-t!Kk~ 

s"J ff~:lzH-TN 1!JU , 1*iiEil:E_1 8{]4, ~lEi]jJ~, ;;t~~Jt ¥U /$1-t~I ~ s"J ~ >ft: o 19tl ~Q 1\51$ r 
m!.l~Hm 15fi:M:-J£s<J JEff 1~)7~31!.*~2/$1-ts<J 2:4,/G~:it!:A/$1-t ~Kk~, 1*iiEral$~~u; 

*~li:tlM*/$~1K~~/G~~ff~N~,Jt~/$~*1K~~ffl,tEGMP9=r.~>ft: 

/G~I¥1-t~~iJ !Kk~B"Jff~JJlZ/G;J\-'f lOPao IE! .tlt xtrl¥1-t2:1%1.¥~;!HJL ff~Ei:1!JU~ 

~~'ffl':lli~B"J o 

HVAC .¥~~Jl1JJ£1-t, ±~~:tl?Jt~~_§_}Js"JJ£1-t, ~'3 1~:i!JX\.:i: B"J J£1-t, ~ u(rij* 

I;!;Jff~~~~o *fflJt:O~m~~:i!JX\.ffi , ~~~:i!JX\.:i: ~~5E:i!JX\.:i:~~*fiJX\. 

m~J!Nff1U, ~1H~JX\.:i:-5E o 

*)I~ JX\.ffs"JJ£1-t C *)I~JXlrP1 .&JXll!~'7 1 ~ ), ~JJu(rt]¥151$*8"Jff~JXl:i:, '7 1 ~ 

* i;!;J ff ~ s"J ?,It~ o ffl!HJcxt * : * ffl'=( !&' tHf B"J 00 1? ~s ;ftJ .& i'l '00 , Jt.lzA:i, ~ B"J ff ~ 

~ JJt o ~ * )! ~ JX\. ff :xt ra 1$ * ~ /G ~u at , [l!;J ~~ ~1H~ ¥151¥ * I;!;J s<J - J£ ff ~ rm /G 3& te r.m 
j'PJ fl1f o 

ia/$*i'l8{]Ja, i;rJ , ~'7 1 ~¥15/$*ff&: 8"J?lt~ o i'l:JfJaBt, w;fy\51¥*8"Jff~/G 

~-M:, 2:4,~~ rPJ~~.~~~:i: ~WIT*~~2:4,m~:ff~, ~~A~~~~.& 

:i!, fli:JX\. r=~ ~ n s<JtEJ:x~·1ft :ii~:ff~ , :7J ~ 11::& rP1 mt~ te r.m, JJ! iJ rAE~ 1'l s<J2: 4,l!ocJJlZ 

> 0.2m/s (ISO 14644-4 9=rm.&~MH~1f£ff~Bt§Trffi8"J '=(y_nt)!)Jt ); tEil!f9=r, 00)7~ 

11t*ffl 0.25~0.5m/s ~'=(,y,'fEif!Jt o tE .tltJXlJ!T;;f~~1*M'1f£ff&:mf7C&rPJi'Attl:1:E.W. o 

m~ff~~•J£ttti:~li11t*ffl5E:i!J£OO,J£:i!Jt:OO,Jt::i!Jt:oo.¥~~1*~m 

i'EiJff~s"J•5E o 

~ JXl:i:Ei:1!JU~it 

~T'~~!¥!5/$*~2:4,¥!5/$!Jt~>ft:~~~,rffi~Ji~:lli:tt~~*:tt~~:E_I2: 

4, o *~:ttrm~f£~1-T:ttf.!f q:r lli([lffJt1*s<Jt~ ~, ~_§_fl ~~1tmt~::k, ~Q*ffl J£!9YiJX\.:tJL, 

*JJftA ~_ft}J~;J\, JXlffiB"J:i!JXl:i:f.lffi::k, li:tt1%J"'P JXl~Ei:1!JUJXl:i: , -1JJID~$)mnX:¥!51$ 

~Kff~~/G•J£, rm~~~mnX:~•m•;*Mmfl~::k,mm~:i!m:i:•~. ~ 

~XJt/G~I$~~* o *fflJ£D~l!JX\.m~~1*M'.¥~~JXl:i:m5E,Mrm~¥!5/$* 

ff}J.;E,~~~~/$~~*·*Jt~-=p~~§~(003~0~ 

*l$~2:~:i!m.¥~~~:ffJX\.mJ£oti:~,•m*m~~k~:ii~m•~•~ 

m~~~~m~~:iiffi:it!:fi~~. ~~~"'P~mt~D$,~Jt:JX\.m~l!,~~~~ 

JXl:i:ffi1*M'f±mJ£ ~~5Effi,:it!:rm1*~•1--*~~~fiJX\.:i:Jt~~~I~~*o:i! 

JXlJX\.:1:~~~-~~~tfJ!JXl~~~~~~~WJi o 
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L::.. L::.. L::.. 

:1! JX\!W! .$ :± i9:5E 

00 3-40 2iffl!~Un BMS ~Jxi.J~iM~~OO 

~~*mm~n~~-~~~*m~~~~~~~.M~.~•~••T*m 

m~~~tt~~#~.~~~m•~•a~~~~~m*mm~~~n•~~~n 

itiMJ~~-~~J\, ~PJVJ~5f31:±ift~1~•~*m89~~~7.Kf o 

~mA1~~~1±\:E_ffitJ)I:~!Bt ( t~~OI±\l.ffi~MrtJJt~!~ ), PLC ~1!J~~~§~JB~J.ill;&, 

m~. §~W~~H~m•~~--.~~~mmH$~~••0 

~m•~~*m~~~m~~~~. ~~~~mm~~~~I~~.~*N~ 

Jik~-t¥:89, ~F;fl~~HN*Xffi:WHJ~~89HN:*, ffi17MJ~lHJ~5foiMJ'llf:J:I~m;tJ~ 

~~HN~~~-*¥:~ o ~~~~~~m~HNfi~~§M~~§~W~HN~~o 

);> ~14~~~-J&-it 

•*m~#*m~~~~~~rrMP,#~~~~fi~mvm~~•mrt*~ 

~51'§~89~3R ; 

• *ffl;fl~1-t-J&-~, :1ri£*m89E£147t~~:tt~; 
• *m~:ff~ill~~AA~*1~, i?JJlt.*~::fPJ~~89:fff1~, 1~:ifJJR*{~)C141J3PJlE 

#~ffl o *~~PJ-J&"~§~M~~*~; 

• *~~:il~~f'&{~Jt!. I Jtm'f~~~, P.WHmNPPJ §~:iEfr.l:lil:~*~· J:f ~~ 

~~J uf!iJ * ~ r;~g JJRJ'G-J&-~~~m; 
·m~~~vm.~~PI*ti**~~~~•**Bi&"w.~#~~~*~3~~ 

~.Jt§~~~::f~A~~~~ffig,·~~~~.*~~~~A~X~*A*~· 

~1RA~ J'l.~lli- 89 ffl? W~~~{)HJUJIJ~; 

·*~J'l.~•ID•~m*•~n. ~~~~m~•~-J&-~~ft~~oo~~~w~ 

~~~:i!f~~~~11iWtllk7R; 
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· ~•m•m%~~~~#~~m~~.*~~~~~~~~B~mmAm%m 

~1:. 8'-J 5)( Jl! ; 

• :xtr~--t--Ja:-!}8'-13'~1?. *~:t~~ic:\R;tt~1:.st rBJ lit~frJtJC~. 3fVJ1~1r8"J% 

:r\:B~if1~1foo Cl , ufFAIJ1 PJ t&tm1~1?~JJU 8'-J~ ~xt1~1?1~1f:itt1"T;f-i~; 

· *~~tt~~nn~•oo . ~~oo.M•so . u~~:\R~OO .#~-Ja:~~ 

~~ -~~~*~M~ifu~AIJ1§frJ.3fifOO%WOO~B~§1-#~~~frrm. 

~¥U~~.l:lil:i~~8"J § 8'-J; 

· *~M~-mm.l:lil:~~~m~~mm-ar~a~~~.~~~~~~~*·*H 

J'!.:ffx1·1*~8"Jffi~~tm-!}1~. ~I±\, tJfp~~§~; 

· *~•m~~lit~~~~•:rt~~*~~a•--Ja:-l}, ~~•:rt~ . ia:-l}*fi 

!T-Ja:it€1"i; ~~;fl:r\:~, u~AIJ1PJVJ-1:!tAJJ-Ja:~8"J:/J~~~u~ o 

~~*~B~~~~-fi*JJ-Ja:~ . ~~ . ~-.~~. ~~~~1-ttfi, 

if1~~1:. F' I!:, 3f5GnX;Jx\JFi*;fff5, J!:ll. J=FLP~*X14 (URS)o ~im~>.ltX14 
( URS ), ~~~§~-Ja:~:/J~ ( FDS )o 
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Jffi § .:E~ ~~'E1it: 

• Jffi § ~_m~u ( PLAN ) ; 

• fflp~* -=1=5 ( URS ); 

• ~§~ijt~ ( FS ); 

• *:K1!f-Ja:itiJl.~ ( SDS ); 

• ~!14-Ja:itiJl.~ ( HDS ); 

• ia:it1iJhJ. ( DQ ); 

• I)i~~ii\ (FAT); 

• J~:\mi~HJ\ (SAT); 

• ~-1iJtii-A ( IQ ); 

• €1"T1iftii-A ( OQ ); 

• '11§~1iftii-A ( PQ ); 
• :l:f!fi) il 0 

3.3.8.3.4 ~~3ti¥J:t2~ 

*~8'-J~a-&rn ~~ ~m*~J3.nlt: 



• ~~tfl3%: ~~ffp:j~,~~' 1j§~~_&iffiit\~iil~o 

•#•fitm:5t:#•Bm~~-~ffi~@~im~*~W~fi*~o#•ft~~* 

~~*m~*W,im~~~~~ftmimffi~~~~~~ffi~~-ffi~o 

• ±m~~iBtlffi: ittm:5t~*~~~iBtl9=t•L,' o ±~m-f.li~-~~*tl~, ~m~ 

~ffi*±Wm~im~~P-~•*Tm~~~~~o 

3.3.8.4 ~f9U£'fJT 

oo 3-41 ~;llt2:iftJ*m BMs JXXJ~n-tt~~ttJ, ~*tl*m~£14mii-E1i%: 
CD SIEMENS ~iBtl*m, ~~t~:!J(, 10 t~:!J(, imiRt~:!J(, ~iBtlffi, UPS~; 

®L@tfL,~~~,~~~#,JXXJ~~; 

@1)[* ( 11fil}11E)Jt1~-fi' &~1~-fi~ ); 

@itl.K~~.&~~:f-Tfi, ?l€1~~~.&~1A1-Tfi, JXlli~fJt.:f-Tfi o 

2:~*mBMs*m•a~~~*mJXXJ~~~,:5ta~~,•9=twm,*"*a 

~~"~~~#,ffM-~~*•~~-~~*m~~#~fi~ftm#•o *~~ 

*m~JXXJ~~~L%~9=t~~~m,~fi~~m~*-~*mo 

Bi\\1 OPCtto , 1ii*=:ll!0ffli'l!i\ill:%-, 
~~M*m.~~*M*m.~~*~ 

"fo~~w 

\ 
\ 

' ' .... 

I 
I 
I 
I 
I 
I 
I 

I KJ4-J ' KJ4-2 , KJ4-3 ' KJ4-4 , K4-J =:&Qi/!JVLJif I 
L - - _ .:;-!.;_ 4:E'J!_ili!:!, - - - - - - - - - - - ..J 

I 

IJe!m#1~Tf>¥ ~ ®! @ f ~ ' 
*•*mnn~~~••· ~fi•m 
*ffl PROFISET , rfi ±'!l'iili iH*=ffl 
PROFffiUS 

~ 3-41 ~iml~tft BMS ~!§ffi:fi'~ 

~~~fflP~~~W~OO%~%~ffl~§W~I£~fi,~~-~~~~~£ 
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~~I£o ~~~W~~~m~M,I£~~-*~~~-*•Mm,~~~Wo 

~-D~k~~-~fflg~Mm.~-®~~~~MfflgMm•~~~~~~~~ 

~Wo 

-"TI1~J1LW7t7'1 41'-~J:PJs"J.&:&~MtJ, 71-JJIJ:Ji!:: : 

1~: ~m~~o ~~~m--t-~M~I£~Mo ~~-t-~Wkm~~~2~~ 

Wo ~ PCS 89~1-Ttlitr.\:9=J:JT3fBt, ~~Hli)CiA:JT3f 1 ~~00; 

2~: ~~-&~Wo 2~~wm~~~~~W~M*A. mmoo~%~~m 

~fu::M~;i&~W, J'j5'~ m~ii:ct~i!~~M¥U~1m 2 ~~Wo m~~ 2 ~liiD Win i'PJ 3 ~ 
l!!!IW; 

3~::ct~~~•~•&~Wo 3~~wm~~2~~W~M*A.mmoo~% 

~~m:ct~•~•&~W.J'j*m~ii:ctm~~M~~~3~~wo m~~3~~ 

WiJJi'PJ 4 ~Jmf® o 

4 ~ = ~~mm~~N•-*•mg~m£~m~W.4~~wm~~3~~w 

~~ffi*A.~~H~N.SD~*~o 

~!14 :Jlli~ 

)\JJL:W-iii 1£1liu ¥:7lx~I 1 ~t~H'FffHr5 

iiifl!XXJ ~-ll I .\&IJ- j( IXXJ 

PLC1£1liu*m CPU410-5H 

rHr,~E~':f2:JE~ 
lli£12:JE~ 
lli~3f:JC 

:E~:% 1SU& JxUl~#V1-T~ 
fl~I'l#V1-T~ 
)Xl,;l:':f2:1E~ 

$iJ~ 1H~':t2:1E~ 

~f~:f.l* ~ 89 %ZiiEI ~~mNitiiJ@iA ( DQ ), :t:Y& fiftiiA (IQ ), ~1-TiiJ@iA 

( OQ ), 't:i:~~iijijiA ( PQ ), ii'ffi''fFf&r DQ , IQ, OQ ffi1;J:!;J.!lZ~fft~~n\t, ::if:]i'J~j£~ 

i'lfft~A~..I::J%ZiiE8"J~:i:1f11L PQ -~·!i&rrn::i£:ilt.fft~~)JX: o 
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3.3.8.5.1 i~i.t~i..A. 

Nit:UfhAB<J § B<J~'ifiilft:lt=f:~ftu-*ms<JNi.i-, ~~1-{f~ URS fll.tEI~;fffi<ts<J~)j( a 

Nit:UJf.JiA. ( DQ) ?tkJT JLW?t: 

•Nit~iA.~~iA.:~7*~~~ffl~B<J~~ttf!l--tt,Nit~iA.Z$~~~ 

~~~~#~~-~a Nit~iA.~~B•~~mma BmmB<J~•NitOO~.Nit 

i~a)j kJ.& URS ~ttNif~or:t)J:i\I a Ni.t:&f19J:fllNit A.!JJ. B:UftliA.a 
• Nitx13JU~HJf.JiA.: 1iftliA.mfjt-1'-5z:=t#~iiEffl~E!T$8<J)C;f3JU* a ~ .®)C;f3-El. 

W-*mNitOOmfllNif~a)j,Nif*~-~~Nitmm~m~ a ~iA.I~-~B<J.SZ: 

~x~~~-~m a x~~~.m~~oo. ~~~~m~o 

• Ni.t)C{!:f:__l::ij URS -··ii:UftliA. : ~iA.-*ms<JNi.t)C{!:f:__l::ij URS ~--B<Ja ~~-*m 

B<J~oo~~--w:•-w:w.~M~~-~~~*-~~#~~*-~-~~~*~__l::ij 

URS tt:Xt a 

3.3.8.5.2 ~*~i..A. 

~-~iA.B<J§B<J~mmx#~a)j*m~~~m~B<J~•*B~•B<; o *m~~ 

fflptffi)j(j]~5fQ~~{!:f:Nif~~ o 

~-:UJf.JiA. (IQ) ?tkJT JLW?t: 

;.. -*mxftt 
•-*m-w:•m•=~iA*m~m~-w:•~~-*~~~~.~iA.-w:•~%-~~ 

p .':j';)j-;1:1-i..-'3!1-7' _><..~ ',1__]3_; 

•*moom:~iA.*m~oo%.oom~~~~m~; 

· ~WNit~~:~iA.~WNit~~~ttlfi~*~ttmm; 

• ~~f!:f:Ni.t~~: :UJf.JiA.~~f!:f:Nit~~~:ctlfi~*~tt:fttlt; 

· ~~ft~~~~:~iA.*m~--1'-~~ftB<;~~~~%.~~BAA.~AAB 

AA-~~ft~%-~~ft~%-~•mwa 

;.. it•vu~ftt:B<J~~ 
• ~-1iLW: :UJf.JiA. i.t•m 1iLW; 

• i.t•tJL~~ii. ~1¥= :nftliA.it•m·ii§~. i.t•m£!fil!; 
· ~~*m~*=~iAH•m~~*m~~-~~*; 
• 5tr:m-w:• c ne:pm~ ): :nftliA.trfP:ffL~%. ne:pm£!fil!; 
• f.ffi:%~ftuN•: PLC, ~!*~$tum, ;fJH~$tiuA, *m~ftutE; 
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• rr•~*=~*,ffl~~~~*~~~~; 

· ~~~m:-~BMS~~~~~~~~-~DQ~rr~#m*.~-~~~ 

~·~-~~~~#~~~-. ~~W~hl*W~~~-~~~~~~~ffi~~# 

B~~~, ~~~;fo PLC itH-T~t@j(~ o 

>- rr~:fJLtxfLJ:8~~~ 

· ~m~#~~,~~m,~*%=•~-~~~,~~~~~~,n~m~~ 

tJ\fLJ:~~~§ o :U_ffi~t.XfLJ:~~~@~i:lit~:ffL__t, ~it~ffi~8~~~~1:2 o 

>- ~~~_§_ fLJ:8~~~ 

· w~~=•~w~~~~hlcw~hl~•%~hl),m~~-,~*~~~~ 

~~~1ft, f~~~8~~~1il:Ji; 

• 1A1-T ~ fll ~~JI'l = :uJH ~ ~ 111u ~ ~f!Tm ~ 8~ 1A1-T ~ LH~ n ~ JE uRs 8~ :J]~jf: m * . 
~:cti±l !tTIZMFi. H~BFz~l'i**:f~. :uJH~ttt.1-T~.&~~ n 8~~~1ir'i:f~~oo~!f;~rr~*. 
:uJH~ttt.1-T~~~ n ~~~JJJ:-~J~~nm:I~_mm:~*; 

· ~~m=•~~~m~~~#,~~~~~.&~%~~fll~~l!l*~-•o 

>- ~ tJ't::!)] ~~ :Ujij ~ 
• •A/·ili·~=·*~~~-A·ili~m%~-I~Mfll~~timm~•B 

~fll~~ o *~m%mM~~~tl't:~~~Ji~xmM~'i:~OO~~~~~; 

• tifFM:ilrSfil HMI ~~:UJH~: :Ujij~-~JJHrSfll HMI i'ii{LJ:fOtJ\{Lj:~~rr-• o 

~~-~~MFi~~~. ~~~f!T~~~~H~~~*~~~M~~o ~~~~ 

~-~*BT-~~iliB-~n.~~~~~~~~~T*,M~tl't:~~~~~~ 

*1'JiSJZ{J5"' $~*JIR8~1ir1Jlli:16'~~~ o 

3.3.s.s.3 mfr~iA 

ilifi•~~§~~~m~#~~BMS~-~~m~~~~iliBo ~tl't:~~m~ 

m:stJJ~, :!JJ~~~itJJ~fotxfLJ:Wc'i:JJ~ o 
ilii'J:Ujij~ C OQ) :5H~JT JL~7t: 
>- it~:fJLti~ 
• :Ujij~it~:fJL7HJL~~JI[!Jf5fiJ , :Yt~l3: , mUIF, tltfL fffp:fJL~~~11t o 
>- -*~tJ\fLJ:~Ji 

• BMS~~~~~#~Ji~'i:: ffl~~~~~·~~'~hl,*~~~,*~ 

J'B] 1%; 

· ~~=-~~~~#~:ct~WM~~~~-~~tl't:~~~.-fi~~Q~~-
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*~89~1-T'IW&; 

• :fliW: iiiiliA f~~~s9rm:fliW, 1!iW~:91~~~~ iE 1lt, :tm?!frr1!Mt:fli~, iffi.il\:fli~; 

·*~~~:~iA*~-#~ilifi~~*~~~~-0 

~ ~111U*~ 

·~~~~:~iA~W~~~~g~~*·iE~~~.A~~-~~.#H~~ 

~~PI~~~; 

•fiW@OO:~iAIW~~fiW@OO,~~IW~~B~M@OOm~; 

• IZ::~:fi: ~iA*N:~*~IZ::~:fiB~!J:ff:fit:9J~~iE1it; 
•*~~~~~~:~iA~*~~~~.-~~BMS*~m~,BMS*~nm 

~iE1lti~,ww~~m~%*~,~~~ 0 

~~*~111U 

•fflP~~~~ = ~~~-P~*-~-~~-p~~M~@~,~*-illili o 

~~~tJUiiP~~~Jt!:A1±~~i9W*~ o 

~~f!fic* 

·••~~#e*=~~~*•P.e*£~~~~.£~•#~~--~*m 

~~~.~~-~~#,e*m~~~ o tt*~-~8~~~-o ~fi~~~~~ 

~~. ~~~~~g~*Hg~~*~~rmm~~; 

·~m4ffi~~~=~iA~w~m-•~~m4ffi~~~:9Jn; 

•*~*~~iA:~iA*~Jt!:B~-~fiPJ~-*~; 

·~mn~=~iAfl~:9Jn~~iE~; 

•WW4ffi~~~=·iA~fflWW4ffi~~~ o 

3.3.8.5.4 ·11~~-liffri-A 

ttn•iA~§~~mm~#~oo~¥~~*~n•1±~~~~~~#~~~m 

~~~~~~*~B.~iA*~iliBMW~~~tt~a~tto 

t!:~~iiiiliA ( PQ) ?t~T JL$?1-: 

•1±m•iliB~#T,m~~~~~*~~~tt; 

• ili1-T~*89:£~·11:; 
• ~111U:mNs9f't~·l1:; 

• m•ili1-Ts9PJ3·11:~~; 
• ~1mM~~t:J5~)G·I1:~~0 
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3.3.9 1£~1~JWU~~_!E 

3.3.9.1 ~~ 

~•*x•~~~m•~~. owxa~~ffl~.mx•~~~~~m~N~ 

~-iliTA~~*.~~~-iliTmm~~~~~~n~~~*BD~~~~~~ 

~.mm~~~-~~~*B~~~~~A~~*o 

ep 1!1±itn4fr N:®: r@J 8"1 i~I~Iifl]t if', tl1 PJ~~;ff;(:E9;ffBt J'EiJ 8"1~~¥'5 ~ o r@J ~JJI$8"1 ~ 

~-~·•*Y~~VF~~m~*~.~-~~~-~~j;ff~~r¥1±~~~~~~ 

N~~PI-~*~.~®.W~~~~~~-#ffl~~~~-~~~~~-~~~ 0 

~~~Pi¥m.:r.t*JL:~itiJ&:~;(:E~~~~~~Btlifrf1±it:1izW*1-T~t&iYW , ~JJ!U , $ {!:f:1!it 
:1r1f{ilJic~. tl1~~:1r:fli'!'~~ o 

1±~~~*~~-~~~~~:1rA~~~--~-#~*~~m~ o ~~1±~ 

~~*~PI~~~~~~*~· ~~*~~~~MffW$~~~~$#o ~M~~ 

n~~w•~~~1±3~*~~~~W.PJ~~~*w~mr:p~~~m~ o 1±~~ 

~~i~U tX1!:f:PJJ:JllilE**ii:~${!:f:~~1it!.A:;;~*ii:~8"JIJ&t!~i11i~f~L@, o 

X§Iif~1±~liiti~U*~-=E~~MMc~8"J~*>P1~-~-~i¥-*ii:~1~!@~, ?Md~ 

NW-~,ffi~W!@~,~~W!@~,M'!'~~-~~*·~~.m~~Iif~~m 

~N,m~N,ffi~-~~~-~~~Iif~~ii&*B~~~~~*W.m~A~IJ& 

m~~*B1¥M~*ffi o *~~~~~J&m-~mtt~~~~~~m.*~~~~~ 

~ tl:', :fli ff{~% 0 

3.3.9.2 tEI=*:B9t5F~i 

1± GMP X§~p"b j)f;J~ if', mX§~~~~M*jif'8"J~~~1¥*ii:~, 1~~~~~N 

~~~~~~YA~~~. ~~mX§~~~~~M~~~~m~~~*tlL~Y~ 

1ifM5t~ ( tfo_!A!,*5J-73Jl3.2.1 pq :~no 

3.3.9.3 f±~llil~!ll~~~nB9i~it~D~tiffi 

3.3.9.3.1 ~U3Ht-Jffi.JJ.X; 
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• ~r~~~ifl3%: 1Jlt:7't*ll-T1~!@1*, r.Mt~, ;f§x>trM~, ff~, mJ!; 

·~mifl3%:~m~m,~~,~~B~,*•~; 

•19J.:f:Jifl3%: ~~' J!R;W-; 

• ~-r~~:S:ifl3% : ±~it~m, ~stllii~*:Xftt, ~WJ$o 

±~~m~~~stllii~~#~~-J't~-T#!@~.~~~ffl*~~~~~~~ 

~An~-=r-~~st19J~lliin.#~lliin~~-~M~W~~~#•~±~•m.N 

~*~llii~~#~~~~~~WillB~~~~~.m~±~~m~~*~k-~B 

~.~m~~--ili~~-~D~M*M·B~.~m19J~~*~~~~~~~§ 

B±r ~, ~• 9=' n r::p, ?tJJHT r::p 0 1f1PJ-it~ ft !Iiffiit~m m ~ IPl ~ B~ r~HJt s"J 'If i5G 0 

~WJ$m~~~ffM~w.•~lliin~m~~-,~~o ~n•~~mmM~~~ 

~~Bt·*·*~£~~ffl.~Bt~MW~A~illfi~~o 

~~-~~~*¥f-~~~%i~~#~~-~~*·1*~*·Bt~~*¥f-:S:o 
*~~~r~~Dllit-E2*ffi'~*'.:L-T~~~m,~*'.:L-T~~~. ~l2A$~*mAr¥-;flt:T-it 

~~~-~!fm*•1*o 
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3.3.9.3.2 ~H3Cagt~i.t 

1:E~l!il:1P!U *~~itBt, ~~~m~:1Jlif1251~, §:J%: 

• ~~*~~~ll1Jli~Y:~H~,8; 

• ~1'-*~*;f$,88"J~1*1.i2:Ji; 

· ~1'-*~~~~Ji~®#•uc~~.ffimm~ . a&~.~~ . •~~*• 

ft~ )o 

OO*t'ff'i GB 50073 {i~i'~}m~it~]VQ:~ ~]J£1~1$~1P!U :i: Bt8"JiiY*;f$,8~§ 

itrf:r.t-w:. = 

NL=VA 

:r\r=P: NL-iiY*;f$,8~ ( ll9%:li.A7J~~ ); 

A-1~~~~~1~1~1K8"JliffR, m
2 

o 

ISO 14644-1 ~:2:~1~1$~%¥;&~ t~3J1Jff~, :f:EJj(-ljZ-ijirtJJyJ'ftBt, ]iffJ{A PJ~~fF 

~~~~:1JrPJ~~~~~~:2:~~-lifmo 

00 1*1 , 00 5'~ tff ii 1f~ 5$ iflil * ;W ,8 m :l!g ~ 5t ll1J r 1~ ~~ ~ 8"1 ~ 1'- 1K k::HI1 III 1*1 , 3t-1ft r 

If'F]if~~ o 

Iso 14644-1 ~ *~ JE iJt~ , ~n :JJJilP t&m :xttz: £ 8"1 m: ~ t:l:5t;fff Ji r3aJt8"J 11Ili, 

PJ~m~7J~~*;W~Ji.ffim~~*;W~~~•~~Jim•ili~5E o 

ISO 14644-1:2015 m1~i'~JK5t¥;&~~8"JJ:!il:¥P!U ,8~:i:~Yf:l:~:bo, ~f*'IW&JA!.;tR 3-16o 

~ 3-16 ISO 14644-11999 $1t&!3 2015 $1t&~H$,~~~:X1tt 

~l$1R iii:fJ( ( m2
) 19991fltl~3l~:;f$,\~iJ& ( ~) 20151¥/tlB!~t$;~!/& ( ~) 

2 1 1 

4 2 2 

6 3 3 

8 4 4 

10 5 5 

24 6 6 

28 7 7 

32 8 8 

36 9 9 

52 8 10 
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¥e~!Rliff.R ( m2
) 19991¥1t&**F-~i/& ( 1'-) 20151¥1t&**F-~~ ( 1'-) 

56 11 11 

64 12 12 

68 13 13 

72 14 14 

76 15 15 

104 16 16 

108 17 17 

116 18 18 

148 19 19 

156 20 20 

192 21 21 

232 22 22 

276 23 23 

352 24 24 

436 25 25 

500 26 N/A 

636 N/A 26 

1000 N/A 27 

> 1000 N/A ~T1J0~ 

i.i: 1. -:){o jft;;jJ.t;;Jf ;.t. lfpfJ\1t.:~_;l§. . .'f. r;<i fi'i_{R:Z_fa] , Jfllr;<j% Zfa] tr.J .$i.:k..ft11io 

2 . ~*-~~~~. g~~~d~8~~~~~~~~~~·Ao 1t~~~~*~T, ~~d~ 

i"t;t:t..X.i-t;tga<J-fdilm gJ~o 

~?ei~¥~iei$1Ksf,;rnHJtfc-T 1ooom2 sr,;stfwc, ~Jirf.rt:*#'UiE~>J<:sr,;J~Rw,g:m: 

;j\~:1:: 

NL=27 X c:QQ) 
Jt'=P = NL 1-t~1~i-¥fifsf,;J~R¥-f:,g:m:;J\~:t:, _t-ir A4~:i!I~~; 

A 1~7&?!1$¥ ( IK) sr,;wfR ( m2 )o 

GBIT 25915 .1- 2021 '=Px-t-T?!i$¥ c IK) sr,;wfJtfc-T 636m2 st, J.j)zft:P.~r.rt:• 

LlJ ""!j\ >V ty, !5 *lr R Ll...JJOC 7f":1Ft--Jn'\>Oli=J: 
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;¥);q:t : NL 1~~1~iSJZ1ii8"J!I&~};~U~VN&ii:' __t% A~~:lliJ~~; 

A 1~~Mi$~ C IR ) 8"JTiffR C m2 )o 

2: ~ ~ ¥-¥ 7¥lL -T 1lir 19!~ 12. :m 5E Ai, 1± ~ a~ 1lir 19!~ * m -'=5 1$ Z9J 1± ~ ~ ~ a~ 1lir 19!~ * 

m, ~~~~ffl§~~~ o ~#,1:E*~~~~fi'i=t,~~~~~~#~1:E~~ 

ISO 14644-1 EbX; GB/T 25915.1 ~>}t8"J~ii:fl__t , ;f!H~JXl~]ZiSJZ1tifl}:l:~:IJ0;¥1;1tM.li:~ o 

:E.m~ 8"Jtifr1t 'i=tt~¥5t~xt1:E~a~llir19!~ *m*~,~ 8"J ~ii:~ 1.ll:~ 1itx:l±\ ~~ # ~ iiftl 8"1 

m5E,~~~~~~~~m~C£bX;)ffi~llirm~m.•mm~wffl~~-~5E*~ 

}~8{]~:§: ~1.:\L~ o ;¥l;'i=t-* § ~00 FDA ~X14i=f~~OT~.m5E: FDA Jli)(.:km!K~r*J~ 

*f#,~JJlZW:~1:Eoi:imr2:~ 'i=t 8"JFJ'b 1 ~R ( 0.3m) ~ pg 8"11.:\L~ o 1E!.xt-T;t)f-*8"Jil 

3&, *~,~~V.J1:Eifli~ 1 ~R C 0.3m) 8"JMOOr*J19!~ii:, £bX;1£l9J~1:.FBt C ~ rlifil?& 

lW ), :itt1.:YtJJfti!Jf:lj~J"Jflfij~, f'Fj;Jf~8"J~i1H~LI~, o ~00 FDA 8"JX14fn!EX~ GMP xt 

*~'~8"J~ii:fn1.ll:~t~¥5t~tllH!tW~ffi8"Ji~~ o 

1:E~llirm*m~•*tt~.~~llir~sn~~*1:E-*m~~m~§~1:Er,~ 

~~-~-*~~2:~~•m~.~~~~m~~r*J£1:.~M~¥#~~T*o ~ 

-TA~IR~~~~·~~Z9J~.~~mm, ~~~~~~£~mm,mm~~xtF 

j:l"'b :@Jvt¥'5 ~ o ~n. fJ~ ~$1iftl tJJ :1:-tt!. ~n ii!M~ ¥ 14£1:. 8"1 Bt I'SJ ~ ±-tt!. ,~ , 8Jt fJ~ T fW-t- m!:IEI:ff* 
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~~*m~*~•*~~~*m*m~~~~~H*~~-*~~o *ffl~~ 
28.3Limin ~;¥Jr~1t~H8Jt~~mlJE~1'-ii~MrBJ1:E~~i9!~*m~~* o 
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_3C;j:,j{1£S{J~>Jt o 

i9:it1iftli:A. ( DQ) :5tUr JL$:5t: 

• i9:it:uftli:A.r.m:uftli:A. = -JJ T i%iiEMF£iiEm7#1 s{Ja~'~5i'Q-~'~, i9:it:Uftli:A.~IW &,®'It~ 

~Mi~~#~~-~o i9:it•iA~~B•~~mm o Bmm~¥J•~i9:itOOm , i9:it 
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• ~~~i9:it~~: 1iftli:A.~~~i9:it~~im~il3~3f~~tttrt; 

• 1i!f419:it~~: 1iftli:A.1i!f4i9:it~~im~il3~3f~~tttrt; 

324 
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3.4.1 ~~~J!.~iT 
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tBJxl 

D 
330 



~lli:rt~,87J: 
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1'-JX\,m~JJX:B<Jffl-T6z.t31IE~1-t4:.¥;lEB<]~I=j=lJX\,m*m*~:E_m~4:,~, ~~gc~;tE ( BSC ) 

~I !:1& *8<JflF4:., p;!;Jif*•ti{5(. rflFJX\, rg B<JflF JX\,~JJt:l5]~::k-TiVJ\ tl:\ ~~JJt o 

~~*ffl~rg*m. ~~A~~~JX\,mn~c®~-~•*B<J~m).HA~~ 

~B<J~~fll-~PX:* o ~*R~n1'-•4:.~ . .§.~4:.~8<JOO~~::k.~~:±l8<J!fmlffi: 

;;fffi~.~-1'-~fflJX\,mPin~~~~ o 

JX\,mfll2:4:.$~i!it*PJi!it:(:frm-*w. ~~:(:f~r*JtJ~rgmB<JM1'-KJJtr*l%m 

-1'-:fh.EL *;;ffJ~iJit:(:f)lf-$, H2:4:.$1-t;;f1:W*, JJ!U~:(:fJX\,mflF4:. t1 ~:t~iEffrgm, 

3f:i1!1-T ff)J iJ:\B, ~ ~1lt~~:iis ¥U ~rf!tt\j\L &: gc ~ El Z9J ~:kl~ JX\, 1'1 , VJ IW" 11: flF4:. @1 

¥Urm-~JX\,m5 1®m~o 

:(:f~mJX\,mfllflFJXl,rgf.ft:i:bZ.~~1-TBt, &::JI3fPjFf~XI®IRk~#8:2~x.ffi o PJfJ~ 

®~*fflmF"~•fllffiJJ~F"~ o ~F"±&~~::k~~~B<J~JJt. ~~®~~~~JX\, 

rg~·~m:~flF4:.~JJt, ~ ft:J=-IFJX\,:ff51~:ft~ o 
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r:9tlp;7;J~ JXlffL~~~m r:i1£~fl~4:.m~ = 

• Jli5lJR:ffl¥~1M::r\;rJtft:: ( 31£~ JXlfJL~ i=f T~~1EJ:\:JXl;fJLfO~ ,c_,,J:\:JX\,;fJL8"Jf:;lt,~ ); 

• ~ J L. \ J3:: JX\,;fJL 0 

*ffl)X\,fJL~.~~~JX\,fJL~~~*~-~~,~~~illfi~~~-~ o JXlfJL~ 

r-ifil AMCA B ~~~ C ~i!UVdst~8"J~>lt o ~~~lif~~:ril-f~?H§', @" JlJX\,"F:J~L 

~ ~~ ~ ~ 1-t $ ~4:. f~m o JXltJLEdi'lf .§JJ~ *~We* r*J ifl3 fll= J.K * ~ . **ffl ~ ri%J 8'-J :ff J.K 

~ 1 IJ.@"Jlf:ITI7JcJltA}ffj~:@:*~ o 

~7-~~~-~K~ffl%~. ~ffL-~*~~~·~~~~~~~~9:.~*0 

~~:l1£®ifl3#~.~~~~JXlffLM*~i=fm~.--A~~~~illAJXlfJLr*Jifl3m~ 

$t i U 1'5 ~ 8'-J 1K b.r::L 

9:. Y11E~~ 8'-J ~;fJL m *fflt1Fi'i1-t$ffl ~~;fJL, :ii~~1-T I f!F*~~ 1.15, ~frJ r 

NEMA ~it B, F ~g{S~, *fflffi'i-t~~. ~~%~~];'~ LlO 100 000 ;j\81 o ~3;lf: 

m~~~-~~m#~***·*~~:ii~~~ffLo ~~~~.m~JXlfJL%~r*J~ 

I-~@"~ll~~IR~~ffLo ~T3R:ri%J~~ii5f_t$, J~!H5t.*fflr-ifil NEMA f1Fi'i8"J~5f_k~ 

fJL ( ~~±-tJ!fPJ~FJ'b )o 

3.4.2.1 ~~ 

~9:.i=f~~~~~~~~~~~~~~-~~m~~ o :l1£®~~~~~*~m 

~~~~~'It!, M O .Ol~m iU ~Ef1)}1{*~~. M-T-;fli:1:£:kr lO~m 8'-J;fli:~. 125!~~£. 

~~~-m~~~~m~~M~~~~~:i:~~wm-r~~~m~~~ook.W~ 

::f:£;J\r IO~m8"J;fli:~. 125!~~$5:. ~~JliH9:.~1~1¥. W1ltx1tm~~iUl'lftlifk o ff.Hi!i•. 
~~~~9:. i=f 90% !V.k8"J~1¥1)}1{;fli:;fli:1:£;J\-'f- o.s~m. ~~iim 2:1 8'-J t~f9tl~iU 1 %; ;tli: 

1:£1m~ l~m 8"J1)}1{;fJi:~iU 2%, ~m2l~~iis*t~~ 97%o ~9:.i=f8"J~¥¥~~*1HJ§ 

~?'!t:tm *~~~1:~;tli:~fo 1:fm;tli:~, ~~1:~;tli:~~~ ~f*, ~f*-8"1~~¥- ~:&., 

~~---~F1:~ o (:j:_~~~~~~ffl~M,~$,~~,~-~~~~~~~ 

1¥;tlL~i=f m 21~ t~f9tl1~Y o 

~[PJ;fli:1:£;fli:~~~9:.!=f8"J~r¥~i'SJ%~ 3-20, ~~;fli:-=f8"J:k~Uli:1:£%~ 3- 21 o 
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;fl!:T-;fl!:12 ( ~) 1:E~"'C r:p 89:k3&~#a>trBJ 

;j\'f" 1 71<.~~¥-31-

1 8.5 ;j\Sg 

5 2011'~ 

10 511'~ 

15 2.511-~ 

30 34~ 

50 12~ 

100 3~ 

i;$ *-lr121!1~ ( ~) 

m• 0.002-0.3 

~mil 0.4-20 

;f]l!jo/JJil!T- 10-40 

:t~~ 0.01- 1 

tJ(g;: O.Dl-1000 

m~"'t:m.rtt ( DOP, PAO) 0.1-0.7 

m~B~,*M~~~~~~~N*~~lOH~I*~~,~~~~~~~N 

*~~20H~ I *~~, ~$~~~~~N*~~30H~ I *~~, ~~F£~~ 

~m~~looH~;*~ko ~~rld~~~~~~~~~N~~~~~, ~~mm 

~~:iE~:ffTJtl1ii~: 

• ilf!J~1Jo11-P¥1l~i!J.fk~~~1At!:~~; 

• f*=t~EE!.trL~tA; 

• ii*~~N±-m~;J\~~, it~fft{ijj'~rl~.tl*.xt~m~~~; 

• ii*~~N±.m~y~mJ:~JXl.tfLllt!ffik89~R~ C m~~~3&/F+ir ); 

• f*=t~][ 17g m1s o 

~~~d~-~~~*mpg~$~m~~~, ~~~f*~it~,~m~~~~ 
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~w~•R~~~~~~~m*~o ~~~~~~m~.~~~~-H*~~~~, 

~~~~~-~~~~~.~~~~~~~~~~~U~~m~~~~~o 

rJJf~rmto~ rSJ~~ c -~Rto=~~rm) ~1jt~~~~wtJL~£L~~Hfl3~~tolffi7J1t 

~~mA~&Wo ~~u~~~-~~~-.~~~~•ca~,~m)~~~~ 

wmm~~*~-~~~~~~~mMm. ~~~~M~ttno 

•t!f~7m C.=::~~~) ~~~~~:r_lm~£L:J:IFlli~~Jt5 C ~7AE~~1!oJ11JI5 ), PI 

{lTH#~~Mr!, ~*~llfM~rm~-!f C ~o~) 8'-Jf~ffl%$, ~15t~~~ifil~7mBt 1311:1? Affi 

~I~~~~~~~~~~wmm~A#R~~~~ o 

~~~m~~~~~~~~~~~~~llfM~~~--ar~~~~•Mm~~~. 

ffl T-:fffi-*f~* tl:l m i'SJ ~ *f:ff.9: 8'-J 1*Ui o 

~~-*~~u~~m*~~~.:r~~u~~*~~~~~~~-~~•~*0 

~~*W~#~~~~-~~~~U.PJ~~~-~~~$~~~~~~~-~ 

~{lf o 

3.4.2.2 ~9;i~Jj~~ I f'Fl*II 

~~~iJ1E~~7mU~1AA:~;ft; C fY"tl~O£f ~tL ~l) WnX;8"J-~Y"U ifl'[7f:iiJ]l8"J:fL~J5't~ 

~~lffi~~J]l-~~.•~•••~~~~~~ o ~~~~~~~~~mw~m~ 

-~~,~tt~~,~~~~,e~m~-~*~•~mm~ o ~mw~•~•• 

~~.9:tt3:.~~tk:T-fJl:1£, ~~YJ1EJ!tO~~UtsttJ 8'-J~JI',*~ ( 19tl~o£f~t1i1£ )o 

• t~-~.9:~: ~~-fii:1£8"JfJl:r~i9J¥U£Ht*®~Jili~, ;;!t~'L'~¥U£f~l*®8"J 

lf:§:.;J\T-1AA:fi#1£, :tk~fJ[-=f)jt)t~-~;f-l-£f~t~•rriHJLfRT* o 

· ~tt~~: ~-~~•~*~J!~~*~· ~.:r~ttoom•~*•*®oomm 

T*o 

• :J'f~~j:~: ;j\fj[:f£8"JfJ'[-=f;(jJ~JJ~i9J~S§i@~@j:ji_ijE.¥U*~ft*j]j~ o 

• -~~.9:~: £fit~;¥Jl:.Yt~PJ~~*~w. r~P,&iJ I 1AA:fJl:8"JW~~.9:~. ®~{1-fJ[-=fP,& 

iU£Ht*®~o 

· ~*~~: ~-~~~~:k-T~~*·~~~-~®~.-~~~~~00 

• -~~J:~ : 1AA:fii:~~£fit,&B•J, 12Sl-~1JL~®1JLfR~£fit_L 

III 3-52 ~~~-~£fit~~1m~J:~R~7mU~#~7mtJLJJI[~~fR5i:5cfiL ~1~Uii: 

:;Jc;j\~·@j~~~1£ ( MPPS, ~1£WWil-ft~ O.l~0.2J!m ) Bt~~U5i~$-11t o 

III 3-53 (a) ~~~~t~U~J:$~~1£8'-J*~ o ~1AA:fJl:~ MPPS Bt~J:$.1lt o ~ 
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t\l1£:*-T MPPS at, '"tfi'J8~:'X:!£$!ir'i'U, ~*'11£~;J\at, :'X:!£$i:!L~m~, 1.§./f~~:it:¥0 

--!=3:1cifJL1£mt¥JL1ffi~$;f§IPJ 8~:'X:!£$o 

00 3-53 (b) §fff;:lg:i:i?Jtt@:fr/GIPJ~¥AE¥AEJ!'If6Gr8~:i1?t5&$o ~?JlEJ!:t~:*at, 

:i1?J!\@8{J:i:i?t:'X:!£$1liH:Zr~, m:x>JJ.i!ZB{j MPPS t!L;fE!J.i!Z:tiP.fO:J;j\*'11£:Jjf0)1;\iij{t o 

0.1 

!!Wf*-li:R-t l!lm 

( a ) J!t'l--t-HtiHI9:11iJMi)U3ii: ( b ) :i:!!Jt~4}~:11iJMJ!J!f1!'19 ~fJ(~:ful 

~ 3-52 ~1'Hff£a~i1i~~illZ:&i1i~H1~Ht\li1i~~JLWa~~fR~fift 

T(x=0.3!lm) 

~ 

~ 
f:;;' 

99 .999999 

99.999995 

99 .99999 

~ 99.99995 

~ 99.9999 

99.9995 

!.Sen s 

I 
3cm ~I 

0.000001 

0.000005 

0.00001 ~ 

§; 
Q 

ll#-
0.0005 B 

rf:;! 
0.0001 

0.0005 

0.0 I 0.02 0.05 0.1 0.2 0.3 0.5 I 2 3 99.999 0.001 

!!Wf*-l£11:1~ x/ [Uil 
MPPS: ::k'ffll?f~'!:iffi!!Wf*-li.R. >f 

(a) :i:11Jt~~.$!5*-l£1£!'19:k* 

3.4.2.3 ~t;,i11J;!t~~~ 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 

!!Wf*-l£11:1~ xl!lm 

( b ) :i:!!Jt$~.$~Ef.~lf.m'ti!i'l9:k* 

fiH!iS :i~j,L!@ xt /G iPJ ;fJL 1£ 8{] :5t ~ :i:itt ~~ j] , EN779, EN 1822 8{] :i1 tt@ ?t ~ ~ 00 

3-54, l!G00:2~:i1?t@:5t~~OO 3-55o 
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* 3-22 fi:I* 3-23 JU ,'±\ T:tlH~ ASHRAE 52.2 ;fQ EN 779/1822 t!Fii:Xti}fl!:ii?~:H 

B"J7t~ , ~W.:fU t~!§( o * 3-22 fi:I* 3-23 :f!g5J § ISPE B"J HVAC tj:f1¥J ( 2008 ~it& )o 

~~~~~~~~.~®:ii~:HW~~~R~~fi*M~~$t o 

2:~i'tilt\~ 

.. .. 
;f~i'fE ~!1ii=JllC !m~iJ\ 

EN779 ENl822 

I I • • • • 
1JJ 5&:i1 1.&~ "P~:ctilt\~ i\11i~:ctilt\~ illii\11ili~:ctilt\~lf 
~~ G l-04 ~~ F5-F9 ~~HIO-Hl4 ~~ Ul5-U l 7 

~ 3-54 EN779, EN1822 9~:i1ilit~B~ 

ASHRAE 52.2 MERV ~-ftf-:lfg;ffi:::f:2~~$ (% ), 
ASHRAE52.2 ~'ill~% EN779 

;ffi:Jjj'[Effi ( !J.ill ) 

El- ?'i100 1 E2- ffiEffi 2 E3- moo 3 
MERV 1';~ 1'iffF 1';~ 

0.30- 1.0 1.0-3.0 3.0-10.0 

n/a n/a E3 < 20 1 EU l Gl 

n/a n/a E3 < 20 2 EU2 G2 

n/a n/a E3 < 20 3 EU2 G2 
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ASHRAE 52.2 MERV ~-%-'f±:tJ;f§l:~~$ (% ), 
ASHRAE52.2 M~% EN779 

;f§l:J30P:IE C J.tm ) 

E1- m~E 1 E2- m~E 2 E3- moo 3 
MERV 1!ifA\ 1!ifA\ ~fA\ 

0.30~1.0 1.0~3.0 3 . 0~10.0 

n/a n/a E3 < 20 4 EU2 G2 

n/a n/a 20 ~ E3 < 35 5 EU3 G3 

n/a n/a 35 ~ E3 <50 6 EU4 G4 

n/a n/a 50~ E3 < 70 7 EU4 G4 

n/a n/a 70 ~ E3 8 EU5 F5 

n/a E2 <50 85 ~ E3 9 EU5 F5 

n/a 50~ E2 < 65 85 ~ E3 10 EU5 F5 

n/a 65 ~ E2 < 80 85 ~ E3 11 EU6 F6 

n/a 80 ~ E2 90 ~ E3 12 EU6 F6 

E1 < 75 90 ~ E2 90 ~ E3 13 EU7 F7 

75 ~ E1 < 85 90 ~ E2 90 ~ E3 14 EU8 F8 

85 ~ E1 < 95 90 ~ E2 90 ~ E3 15 EU9 F9 

95 ~ E1 90 ~ E3 95 ~ E3 16 EU9 F9 

EN 1822* 

16 EU 10 H 10 

* fojf;ff EN1822 is\.iJ~H) v~ MPPS :iltH, H=HEPA, U=ULPAo 

* 3-23 i1)J!g§ti:;~-HEPA/ULPA 

®\M~% EN 1822 HEPA/ULPA <D lEST~% ( RP-CC001.4) 

1!ifA\ 1!;;f$ ~* ~~* ~fA\ 

EU 10 H10 85%@MPPS 

EU 11 H11 95% @ MPPS 

EU 12 H12 99.5%@MPPS 

99.97%@ 0.3mm ® A , B , E 

EU 13 H13 99.95%@ MPPS 99.99%@ 0.3mm ® c 
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l&~ru!% EN 1822 HEPAIULPA <D IEST ru!% ( RP-CC001.4 ) 

1M$ ;gf$ ~::Q:$ ~::Q:$ 

EU 14 Hl4 99.995% @ MPPS 99.999% @ 0.3mrn ® 

Ul5 99.9995%@ MPPS 99.999% @ 0.1~0.2mm® 

U16 99.99995% @ MPPS 99.9999% @ 0 . 1 ~0.2mm ® 

Ul7 99.999995%@ MPPS 

ii.: Q)fo!f~ EN 1822 i>\llf<UJ v;J. MPPS :Ui:At , H=HEPA , U=ULPA , 

HEPA=HlO~Hl4 , A , B , E , C , D , K , ULPA=Ul5- U l7 , F , G; 

;g;m, 

D , K 

F 

G 

@ fo!f ~it\, llft HJ ;R JfJ 1A 41l'l1i- /" 1.. a~ DOP 't iZ.. K ( 0.3mm MMD, l'lf CMD ~~ .ili MPPS ); 

F , G :ft:r K "1!!i±it;.~iY!hM.i1~1J 0.1 ~0.2mrn A. 0.2~0 . 3mrn; K "1!!i±i!t~IJ 99.995% o 

~~~*-~*~~~~~~~~~~~~,H*ffl~~~~-~~.~*~ 

1**ZfSJ B~ t[jtJt~ +*f'1£fi.f@, %* 3-24o 

1-t% 
:ifl![ij)XI,~ 

W!JEJXI,:i:TE!{J~$ (E) (%) 
W!JEJXI,:JiTB{] W!JEJX\,:JftTB{] 

( rn/s) :f}]fill.jJ ( Pa ) ~~.E!.jJ ( Pa) 

*Jl~::Q: 4 C4 fff,i1tA..I~it 50> E ~ 10 

f.ll5fj: 3 C3 1H::Z$ E ~50 
2.5 :;::; 50 200 

f.ll5fj: 2 C2 50> E ~ 20 
;flr12 ~ 2.0Jlm 

t.ll5fx 1 Cl E ~ 50 

I=I~~::Z 3 Z3 40 > E ~ 20 

"'~5fx 2 Z2 2.0 60 > E ~ 40 :;::; 80 160 

r.p ~::Q: 1 Z1 fJL12~ 0.5Jlm 70 > E ~ 60 

~ l=j:t5fj: GZ 1.5 95 > E ~ 70 :;::; 100 200 

SIE~5fj: YG 1.0 99.9 > E ~ 95 :;::; 120 240 

A 99.99 > E ~ 99.9 :;::; 190 

~~~ B i;jl;j#3?* 99.999 > E ~ 99.99 :;::; 220 

c E ~ 99.999 :;::; 250 

D 99.999 

iill~~ E it~¥* 99.9999 :;::; 250 

F 99.99999 
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3.4.2.s ~oo~~i1)JZ~f~i21.l;* 

GB/T 14295 ~Jt5E7*1l:5t~, 9=t ~~ ' ~ 9=t ~~;fOSJI~~~tt?~~i3-9t1Fic/J?! a ;f~ic:ftO* 

3-25 0 

!¥% J}J!§~fJ\ 15)( 1~% 

1 f' &b~fJ\ ~~:UI!U*- K 

m5&:ttrm=~m C 1 , C2 , C3 , C4 

2 ~:)c$~JJ1j 
9=t ~~:tt?re :1m Zl, Z2, Z3 

~ "f~j::tl?re:!'t*- GZ 

iif ~ ~Jc:tt ?re :1m YG 

3fi:&:r\ PB 
~:rt; DS 

tJTf\l!l:r\ zz 
3 ~MtJ~~ !ffim:rt: JR 

i'ij:i:\; TS 

:fRi:&:r\ m 
•Jl:rt: FC 

~19tl1: 9=t ~~ 2 ~ ' ~$'; , ~~%R -J)g 592mm x 592mm x 600mm, W!JE JXL:I: );; 

3400m3/h i¥J~Ef.tt?~~, ;f1Fic);;: K-Z2-DS-592 x 592 x 600-3400a 

~ fJtl 2 : *1l :5t~ 3 ~, f f& $'; ~~ % R -J 61 Omm x 61 Omm x 80mm , WI JE )XL :1: );; 

2000m3 lh i¥J~Ef.tt?~~' ;f1Fic);;: K- C3-PB-610 x 610 x 80-2000a 

a : ~ -9. tt ~ :H~~% R -J D.J -9. 1JiEJI tt/J rtJ );;~JJL D.J -9. ¥AEJI tt/J rtJ ~ 1i ~Tiff 1¥1 

1£1[-Jf)Jt)g~)Jt , ?)<.f-Jf)Jt)g~!Jt o 

GB/T 13554 ~JtJET~~~, Jm~~~tt?~~;f1Fic/J?! ( * 3- 26 )a 
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O_Q-D~~~TTL__ ____ __ 
I ·- W!JEJXliit, !'Jl 1.lz:1nL.:1J*4U 'J'a~ ( m3

/h ) 

c___ _____ ~H~R-t, Hx WxD, !'Jt1.lz11~* ( mm ) 

c___ ________ ~$i;&JJ1J 

L__ _________ ~j!ifliJ~Jj lj 

ff:.ii§- :r_yr §i;f* *)( 1-t.ii§-

jli)lj~x~"''::UYm:Jm G 
1 f' J'b{-t.ii§-

J~Hjli)lj~x ~"''::UYm:Jm CG 

:fi!Wi:f.& y 
2 ~t~~§Jij 

7GI%tli w 

jli)lj~x~"''::Uim:Jm 35 , 40 , 45 
3 ~j:$~Jllj 

MI jli)lj~x~ "'':i1Ym:Jm 50 , 55 , 60 , 65 , 70 , 75 

WI& I! J 

4 ~j: $ ii\IJFL j];tt ~I*J1fo37t N 

ylif9'fr! y 

t=ltllir! s 
5 1fitffiii\IJ£L:1Jrt 

;l't {ill :1J 7t -

l.K {9~ 1: ~l%t.&?i!6~~2:4::ct ri&t:Jm , ~~$~1UJIJ 7;; 40, ~.!Uf.S.iJt%Z:!Jl't:7;;$M6rt, * 
ffl~i=:1'3 t&i:!Jl't:i1!1.:Y;f~tffiiJt%Z, )'Hf~R -f];; 484mrn x 484mrn x 220mrn, WfJE}Xl,ii:];; 

1000m3 /h, ;f,'fi['.];;: GY -40-N-484 X 484 X 220-1000 0 

7.K {9~ 2: 7G 1% t.&Ml ?i!6 ~~ 2:4: :ct ~:1m, ~~ $ ~lH:lil 7;; 65 , ~~ $ iJt%1 :!J l't: 7;; H~ l't: , 

*ffl:f3Wi:/Jl't:i1!1.:Y;f&tffiii\%Z, )'f- %R -f];; 610mrn x 1220mrn x 80mrn, WfJE}Xl,ii: ];; 

2400m3 /h , fffii['.);; : CGW-65-J-S-610 X 1220 X 80-2400 0 

3.4.2.6 ISO 16890 ~~J.1j~~t~iC,J:n! 

1± oo ~ffi :8l ~ R. 111U :@~ 9=', JdfJ~~-# Ft~~.mJ£ 89 ffl* ¥9!rJ J£ :ct rJ&t:Jmm~!llYftJL:rm 
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~-~~ffl~~~~~-#~ffl~M~ft~~. ~~R#~~~fi-~A~~-~ 

~-M~ft.~W.ili~~~~~~~~ffl~~-~~~7t~~~ffi~.ffi~~~ 

~A~~tt.~~-M~U~#~ffl~~~OO~M£ o ~*· ~~I~~m~~~ 

~*~M~U~~~ffl~~tt~~~~~. ~~TW~~~~M~~$o 00~~~ 

1-t~.§jJUSO Jit;:fffT ISO 16890: 2016, 3ft£ 20161f:~lE:r\:3Hi!~1-T, *1~i'i*ffl7 ~ 

~Jf~7t~1**, ~ tt:Jffi~1~i'i, ~~1-**xtr~~~l:t~~lli 7£:ilf, £:ff~.XI¥J%~ 

t~i'~ o 

*f.,.~i'~~ §TJ£5<..8'-J ePMx ~~$§Tx;Jm8"J1G~*.:iL~rt11~L!/U.~ 3- 27 o 

5&-$ :¥JL1£ ~i1111 ( !IDl ) 

ePM ,0 0.3 ~ X X ~ 10 

ePM25 0.3 ~ X X ~ 2.5 

ePM, 0.3 ~ X X ~ 1 

11H~it1lH~$, l"f*.:iL!lm~it-5<:31:$ ePM1, ePM25 , ePM 10 , ~1~~;&!!m~if5<:)l$ 

ePM,, min' ePM2s, min• ft(P,~U&3 -28X;J4~ii.M?J!U:itt1-T77t~ o 

~* 
:5Hil ~!Jtli~{l[ 

ePM,, min ePMz.s . min ePM10 

ISO Coarse ( *ii.31~ ) - - < 50% fJJ~€1'~t£31~-$ 

ISO ePM10 - - ;;:: 50% ePM 10 

ISO ePM25 - ;;:: 50% - ePM2_5 

ISO ePM, ;;:: 50% - - ePM, 

Mrmft~~J11J:7g~ii.J1U:!Jo~~-~35Uo x;Jm 3 ~il. ePM MrJ!U, ~JJIH!i-15-~tam!PJT 

lm~]g 5% 8'-J~~m o iJ\~m::kr 95% 8'-Jt!i-15-m]g "> 95%" o 7t~tli-15-7f-¥tl: Iso 

Coarse 60%, ISO ePM 10 60%, ISO ePM2_5 80%, ISO ePM1 85%, ISO ePM1 > 95%o 

it;f:~!'it£ 20161f:m;Jf:Ht;7 EN799 ~ ASHRAE 52.2 ~;f:~i'i o 1EI.Ei3r1-T~r*JJ:It~. 

~ffl~...tt~i'i~1JJ?~1~~. §T~ EN779 5fll ASHRAE 52.21:E*t!rl¥J9=rt~~f*Wo x;Jr 

#~tl~ffl ISO 16890: 2016t~i'i~1t~!'!gjtli&£'W~Hl~f~L@3f$~t~1¥JJffiX o 
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3.4.2.7 i~5~~mzm 

~m•~m~-~~ -~tt~~~-tt~~~o 

3.4.2.7.1 -~3.1~ ( tP!Jii~~ ) 

-~tt~~~*•~c~*~•~)~tt~.m~~tt~.••*$~~~~ 

-m- :±l:EJA\8~~::k1%UJL: C ;¥Jl:12 3Jlm ~_t, ffftl~oEE:.£H.Mtttm )o ~fflfi::ES-K=~tt~~:'i:% 

i!JB~rYftt?Jtt o J!i)(*ffl G4 tt?Jtt~ o 

:l!*~tt~~~*~~. -Mw1:E-~ttrJtt~~wt. m~••~;J\;¥JL:1£e~1~;w 

( 0.3,.un t:)_t ), t:Jfjf1J,P~~::£t:El!!:fJUEI. ~ 8~1l~:foJXtA:FL , ~:@::fOA.!Tt o J!i)(*ffl F718 

tt?Jtt~ o 

3.4.2.7.3 =-~3.1~ ( ~~3.1~~ ) 

:i!f11 tt ?Jtt ~;\fiJi{£~ ~kt :EJlHJLtll 8~ :J:l~ :±l.ffi, {£- ~:fo = ~tt rm .&JXl:fJL I 1l~ 8~ ~ 

WJ, PJ*ffl~~~~~ HEPA ~tt?Jtt~ o HEPA ~~$J!i)(*ffl H12~H14 o 

3.4.2.7.4 ~~1/ijJii~t!i*ZJH~:it 

1:E~~~~~~ n ~~_t~~:i1t~~~~•;wPJn~~m~~~~~~~.

M*m HEPA fl::~~-tt?Jtt o ~-tt~~~PJffl~@J~lt I :J:l~:±l~~ o 

J!®tt~~~tE~wtruw:'i:~~@M. ~%~-~ITfl::ffl@M. ~~~~~tt 

~~~OO~tto ~*m~~tt~Wfk~~~~Ck~~~-:'i: ), ~~tt~k~£~ 

rmrJlWi:fffi~ o ttrJtt~tll ~ e~%~ HEPA ttrm~~~~~J$1:ET-~®Tt§~~ttrm~I fl::e~·~ 
i£~£~ o J!i)(*ffl H13 ( 99.95%) ~H14 ( 99.995%, MPPS) tt?Jtt~ o 

~~*1XlPPJfl::~*-tt~~:'i:~~~~1:E~~~~~~Mrn.~m~%#~ 

~~~J31J:f0 ~#£1H?~~ttJ e~~~~~ o ~£t¥·~3::~;:ff: 

- ~~*JXLo*%mtt~~~m~~fl::.*m•~~~; 

· ~~~~~~M~~. ~~~~~~~; 

• A;:ff~ffltt~,~Irn~,~~~~tt~; 

• ~~ ttJ ~ '* . @ tttt ~~ PJ :3 ; :111 JXL:lJ :rt;:ff m~ mJXL:fo rn mJXL . 1! ~ o ;:ff :lJ *:to ~ * 
~#~SfJJ o 
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~~Jc:i!m l=t 37~% ~xJX!., :J:9: :&.t y- , *i1i f*ts:tZJ faJ ~, ~ ~Jc:ct?m # £ ~ :JJ fj! , ::JSHa ~~ 
*~!Zif&~1-tN *8"J~:tlf:J21ii~ o 
~~~-c~~~~~)~-~~-m~$~$~~m~~~~~~•o ~~ 

~~-1-*,mm,~~:ct~#,m~m,trA,~~m~&-~~oo~~m~.* 

~~Mo ~~£~~~~.X~~OO~-.~~--.~ffl:/J~o ~~-~~ffl, 

-ill ~$1'-:i~J§gJlPX;w~?a~~k:X o ~~1111:~~~ mmP'-1Y&fl:lmm3JH3~w;J~, gc§&:JJ 
J;\~ ~~J;\fj:J~ ±-tl!~tm:J:\w;J~ 0 

~~~~~~~~~~mm~-~~mff~:ct~~~~:ct~H~. ~m~m~ 

ff,~$~~~~~~m~~~~:i!AI~~.M~~~TI~~~~I~~-~ 

~$$No ~~~~~~$~*ffi~.A~:J:9::&-t~.~~~.Mrm±m~*~· 

gcY&:Jrfj!' ~-It!. ~f;Jt,~ 0 
~~~ili:i:i~H~--~ffl:i:i~H~i*.ffl~M·~~~~--~~-~Mtt, 

~~--~--~~0 ~~~~~~-~~Mm~~~~W~~~ili o ~-fi~~ 

m~~00(3ili~~)~~~~~~:/J,@&~~~~~~-o 

~~~ili:i:i~HA*~~~~gcY&,]!~,~~:i:i~H~~~~C~(~~~ 

~~)~~~~B,:i:i~~~%~~~*~~~-~.M~~~TA~~~~~gc 

~, ~1.{:}£~:i:it£:/Jf£•13c[;l o 

FFU (fan filter units, mm:cttmH~~) ~-~ § wZY.J}J, A~ :i:i~:9J~jc~;fl 
tk:1-t*il#ij:i!JX\,Y&•o FFU M%~_t:frw;J~, -~~-K:/Jf-*, -~_ttfj)jg~% o FFU 

~_t{fj)·~~%,g~T-~~~~~ffl,~~~~~~~ZY.Jfj:J~~:fr~ o -K:/J% 

~ffU~-H*3~*~~~*~-~~o M~~_t:frw;J~,-~_:7g-f*, -~jg 

:frf-*o 
~~~'l'it5L~, FFU ~fflt~~)¥£: 

•M~*M~~~~-=~-®~~M$N~*~~~.M$*M~_t$~:i!m 

Dff-~--1-**~~ffl~~*··M$*S~OO_t~ff}J,@~~~fflffU~~ 

~. M~~~M~-?tPX;T*~Mtk:.~~~:i:i~$-1'-Mtk:(~ffU)*·~M 

~_t$:i!JX\,Dffi-~ffi}J~-~*.M~**~~TM~Dff~~N~~*o~

®~~~§~~. ~~m~~~~,ffU~~~-~7~-~B; 

•M*~•ff~~=~-®~~~§~. ~~~#~~.~m:i!mm.JJW*.~ 

~-~~mm~:i!mff.JJ*~~~~•. ~~ffu§wZY.J.JJ,m~*:tlf~fi~~

rPJB; 

• ~iftiltJLmoo-tR~•= ~-®~~r.w§, ~~~iftfJmmoo-tJrtit;J\, ~~§~~~* 
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8{]2:iJWJ:fJL~J3., .LltBt, ffl FFU 8{] § *i9lfl *5$fH! -{lj/c ~~, PJ kJ ~;H!ffl 8{] 2:1fiiJ;fJL~J3. o 

:!! -f:;Jt~m1ffi:JW:ffl¥iJ-®1f-ff'~JJt~>Jtt5tfE£8{]:tm~ 0 

3.4.3 ~~t:~ 

3.4.3.1 taii£ 

~•~•m:~-~~W~~fi~-~~Bo -~2:~*m~•A~~-~fi!W: 

~~ffi~B{]~~.~~~~•fim~~m~$#.~•~m~.WM~•B{]~m. 

kJf?JJ~1'5~fm:ilt.A o PJ/G~>lt:itt1-T "EI:f~i9Wilt", {.§.~*m!W:~~~J;~:iii~JJni91~ -lJ:\ o 

~•tt;t::~>Jt :tmT o 

aJJ • JXl ~: 7.)( f 1Jt < 3mm/m, ,~, 1$i & < 20mm; ~ 11: 1Jt < 2mm/m, ,~, 1$i & 

< 20mmo B{f·JXl~ : {JL]ifW:JEfJffi , :7Gajj_ill}_{$j&o 
~-~~~~~~~~~j~-~~m:~m~I~:tmB{]~~mN•~. PJkJ~ 

~ook~~-~B{]*IJt~~*m•~~-8{]~~-@;mPJkJreJXL~-~-~~a 

~~~k~~~~o ·~~-~~JXl~~~OOk~~~.m~•~*~m~JXL~~ 

iiJ ~~ko 

JXL~~~~~FW/Gma.~~m~m:/G~~./Ga~~#A~-~B{]~JJt~ 

*'/'io 
~M~WMB{]$~2:~*mlXl~~ffl#~~-$/G~m~.~-~rrH-DM 

)J;~, flJUP~~~~. "P*~f~~J!. !W::fi:\-D £tJf~t~f o 

JXl~9M~~MffiB{]~*·~·B{]~~~~~~.JW:~~~~~~~~~.JXl 

~~~~~~~~.JW:ffl/G·H~A~x~·B{]*ftM~M-o 
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JXl.~*~~~1G*Fo, mite*~~:I~J31J:it!:1-TF*'Ii:f-i~ o 

~~~JXl.O~,JXl.O~~m-~.~~-F*,$~,*00~·0 *~-~~ 

~~JXl.o~~~,m~~~~~~m,Fo~~JXl.o~~~mo ~-~~~~o,~ 

~~~:'i:m-JR:~~-{NU o 

JXl.~~~nm:~~m~~~~~$~,~~-~~-~~~~:'i:~~~~~ffl o 

~~1!~ ~JXl.~~iR:*~1*~x-tJE, :tJo.L*Mm~, __t~t~ti, f!~~JXl.~~-JR:* 

~-$~,FWo JXl.~~~~,m:f!~#~~~~:'i:~~AI~~ o ~~a~~m: 

~~~1*!ri-7Efffi¥1B{J~~-3& o ~~5G~)X{.~~, J3li:~~~1*!rl-'ie:ff3f~ ~~' 3f ~*jJJt 

3.4.3.3 JXltfl8~~~ 

JXl.m~~nm:•m-JR:~oo~~-JR:*~~:ItEB~oo~~,*~-~~~R~m:~ 

~iR:*~~~*o JXl.m~~n,m:~~~*oo~waoo, ~1!=~~-~m•±~ 

J.K~fm~~:n:±:~*~~ o 

ite-JR:4.~M-,~~~~-m%~~~$~~~~R~,:itE,iliJXl.D~~:'i: 

~~~~~~-JR:~~*'·~~~~~o~~~~~~J3li:~~-JR:*~*~#~~~o 

~~m%~~~~~~r:ffx~%~~~~m o 

JXl.m~~n,m:~~~-~~B~R~~m~:it!:B~~-Mm,i!~~~~mo 

JXl.m~~n,rtc-JR:~oo~**•@~~~~~-~-~R~~~aw~•~~ 

~o ~lR:*~~*W~~~-~±~~M~,~~--ti~M~~~~~M~~*o 

•1*~-~JXl.m,•~~m~~~-~~•m~~r~m'ie~~~~~~~~ o JXl. 

m~¥~~.LFo,mm~~~,m~-&m:a~~••ti~ru,~m~~~~~~ 

ffl o JXl.m~~~Fo, ~-mm~m:~~~-~, ~~~h~~~o 

JXl.m~~~x~!i~~_x~__t~, m:m__t 4~smm w~~~tR, tt~~JEJ§"~~ 
*~ o JXl.m~~~:ff~ii~~m~__t~,~oo~~•,~m~!iB~~~~-lli• 
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:I:J.W::I!g~' ~{,\ffi,l.·' 12?&15** 1~J?tMIMl!:' ~ ll:1Jn~ 0 

J.mJXltJL89tJL$!1Jllii~J~}'7.!<. f-, 1.K f- JJtftJf{,)ffi~J;; 0.211 ooo; JXL;tJL_I:J E§,zw;tJLJ=§l+JHii:IH 

:ii~flt, Wj$!1J~,L.-~J.W::ft[PJ-l[~_t, Wj$!1JZ1£rP11ii~ftif{,\ffi~];; 0.05mm, Wj$!1J~ 

1tllfffi;J.ftif{,)ffi~];; 0.2/lOOOo J.mJXltJL_I:J E§,?gjtJLJ=§ .=. fi§l~:'I'IH!t?Wat, J.W:xtN4&:it:H:Yt.1GiE, 

LJ_ i*iiE E§, zw m _I:J J.m JXLm 89 $!IJ ~ f-1-T, 3f1~ Wj ~ Ez:11H~ 89 ~ ,L., ~;f§ :m: if o - J§ El wtL 

~ti!Jtt£ fM :ftPJ m -¥iWitl'J B Y&W 89 El w ~ J'EiJ , LJ, f~ 1Bf!lRJtJ;; il o 

J.mJXltJL~~89 § t£N4&5fiJxfltigiUf)(H, {)(7&12?& , J.W:~N4lrtt:f:x11fJ;]JE:tM-T o 

JXlt!L~~~=~~~®~~.-¥?W~$.~~~J.W:E§,·ffi~iE~15~PJ*E§,~ 

~~. ~~~$!1J~~~~~_t~JJt~Mm~.3f~~~~12~mMl!:; ~~~~~rP1 

&·@IiEuJH; :ft~.MJE:~J!r~~~atr8J~1~Y'r 2 ;J\at o ~~15, ¥ftirl~JXLm~~£ 

1i:±!1f:7G1irl~ f1Jt.!n~:E_ffi~, 3ffqx~fic:l:R o 

t!l:it :rt; 'S>: i)\1] 
fJLtJ31C!lt 

~W:A:'S>:iJiiJ 
tJLt£1.12~ 

3.4.3.4.2 i~***ti~~ 

*~~~~*~Y&1f:7G~~fiJ~~ o *~15~K~~N4&R~~~~~- ~M, 

~%.tt:t:~#~~~ifN~~*o ~£m~~,ifM~.mmm•fiJN4lrtt:t:x 

#lli*~ o ~-~~~m~#,~JiiiA,4&Jii~#~~~*~.N4&7&®lli:7G~ 
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~~ , f!*:f_vL 1M~, ~Tit , 3t 1~ 89 :EJ\1~ o l¥CF JXt,tJL3i: m zYrri~ Ji :ttt-i 1!t i'l :it!: A, ffl-¥ 

~~JXt,tJL~~,~i!t~X~m%ffim,JXt,m~•$*~~~~~* o ~i!f*~ft~ 

-~*$*~~~Ji,~X--,~~ft~§li~~~F@,m3,:tt~K~$# 

~~*~,~~~:tt~%:rt~~~~~rr~*o 

3.4.3.4.3 i§t*ili~ 

~~~*~*~~-®~~~-~$~m~~~Hft~~-~~~o ~~*~ 

~•at, m~:SJi?:ffl*tfi!Jj~•~m~, lliJ~t.&~ll~~• o ~5"~~~$tu-~*mn:rt 

~~~~~*'~mm~*fflffl~,fflm:ittfi~~~~$tu o •~~•ft~~M~~ 

!Jt~ ftfHJV~ ~ o 

~nmffim~m, ~~ffl~~o ~W:rt~~ftm~~~~,~~~M~~H* 

~mxtmmM,~~$m~•*ffi~~,~~~•*ffi~~o ~~ffi~~~*m• 

j@JifFffi~~ 1.51{L H~1~~ 0.4MPa, il\~Bt i8J:7'12~3 *~; ffi~~1~T~o ~ 

~ft~~*~,mm~~m~~~~~~~**~:it!:AJXt,~~,~~~m~ffiM~ 

JJt-~ o ~*~~~M$~~~~&o ~*tfLillM~+~,ft~~~~~ o 

~~~~~~~mm~~$,~3i:~:ittfi.%,W~m~3i:~~~~•,*r 

*i~lifl~, ?tMlc::rt, :t:J:rt, 3i:f<$:f-II=JUJIID!ffm~OO~l£~~ o 

M~~mm~-~H~,~-~3i:~mk*~~~~~,~~m,~ffi~~~ 

3i:~ffl~~a~$~F@,~a~-~3i:~$,~~$ME+~o m~:rt~~mm 

*~~~3i:fSJa~~, mf;;t;:m~~, ~1fnHm~~m, 7.KRMJjlio 
~~3i:~ffi®3i:~~m*ffl~~M~fF:7'1m# o 

~m3t:a~~~F@, *~ma, ~m3t:~1~87.K, ~m3t:s9tJ£t.mn~1~tffi7.K o 

~*MmM~+~,~~~•*&li~m*o •~*~m~W*M,*M•JJt~m 

fJL)Tp~ffi1iftJ~, ~_L[~~}JWpft~~~)lp·~~)lp~~:itt* o 

~~~~:tt?J!tftBt:1rrP:Im~4~~*, ~_m;f~~ff~~rr~* o 

~~m~~~~mm,m••JXt,•a~o ~tmJXt,•~ffl~~~fiOO*~*~ 

~* 0 
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~~~~~~--~~IW~W~~.#~~~~*B~OOMa a ~~~~* 

~~$&'®1*1-T~OO¥~~- ~fit, #iA~;f~1!F _l!JW:it¥U ~J!i<1i't~>lt a 

~~ttMU~~~~~ff*~~*B*~~1!F, ~1!t~~~mm~.MU,@ 

M~~x~m;*~R~-~~~&tt~m~£~N~~*~*a ~m~~~n~ 

~k$~~~~~ttMU~~m.~~m~*fi~•o 

1s<1i't~:to<1i't1t~iftil*~:tt¥u m<1i't~>Jtm, 11i't1t2:ifiiJ*~&,@1*1-T~Px 12~24/J \ 

Bt, 2:PJ;:m:j3}1)ZMa$~~. #.lr.!'!P~~~5f!£ttMUa 

~~ttMU~ili•-~~~~~mr~~~fr~~•o •ilittW~m~•~~. 

~:92.I*tl ?.!~:JJR$J:fll1i1tm a ~~tt:fi ~ ~;f~mi*tlttr.LEtUE!"J rill.1J ::k;J\*1-T~:E.IiftiJJIJc a ~ 

~ttMU~~~. *mk~~~~~fr~~-~a ~~~~ttMU~m~~~-. 

-~~~ttMU~~~m~~-~ftW~£~::k~1mma 

~~ttMU~~*fflM~@M%~.m~®'f~~~*OO,ttMU~m*oo,m 

~*00~11i't a 

~~ttMU~~m.m~m~*B~~a•~•·*~~~o 

3.4.3.5.3 ~~Ji~~jt!t~I¥Jilf~ 

~ ISPE ft~H~m:t~l¥1 {HVAC &IZ:~*ttMU}, ¥-=J1 6.10 ttrJMl;lf£1f1!i~~~: 

~~~~Ir~~~~~-.~~m~~m~ttiAm~.~w~~ttM~~~-~ 

~ffliZ:•~~U~*fi•~ a ttMB••~~m~~*mi~m~•~m*~~~ 

~m~-~~~~~*~~~~-w~~~~ o m~~£, ~-~-~~~~~w 

1ilt, ~ ~il~~~~~fl E!"J::k:f~ Tm~~4<;~~~-if::t$, #~:f~ T ~~~~m:f~ T:t$$J 

¥U J3-~1irtBt~:fffi~¥ a ~~~fl~il~rm~£~1!i~8"J'Ifi£r, $~k~~flt&IB~ 

~.#~N~ffM~~~.~~~--~~m~4s:~~~••m~~~~o J3*, 

~~~::ks"Jttrl!tft:f~ T 4s;~ u!OJ4Jfli:£il~JU~/&~ttttrmfts"J4Jn'LI: a ~:t.%:f:JJ11i:f~ttrmu 

Bt, iSf1J!lxtttMftJ)]~~B"J~u[Oj~~~m~ a ~ftitp:E_%~£1f11i~, IEST-RP- CC034 [ 70] 

~~~:t.%:tm£1f11i~~~iilt.~~~*tl lmtt 3.o% s"Jttrmuoo:tR, m:boti<l££1f11ioo~•~J\~ 

364 



12::f1~Jl1i:i:13.8cm ( 1.5 ~-J )o 

i%~:5c:tt7m~f~*~gc~JI5. mft(~JEJ£ ~iJz:!ti:fr:EJli~f.3m~tm. *mil-** o 

3.4.4 iJJiAfll1i10iA 

2: ~ * ~ ~ i)WJ it; IfF ii ';lit* ·§Jif f2 :1:1 :!:S:iJII ftJ iJdiE ~ 1? ill: A_DL QJ ~ GB 50243 

~ :®.Jxl.!:=J2:iJWJI~iflffi:IJ.!n:S:~i&~JR.m: ~, GB 50591 ~ iaf'$-~J]{[I,&~J&;J;J,ffi ~ ftJ 

GB 51110 ~ial$-)~flffi:I.&~l&~;R.m;~ 7g-(;&!Ji5 a iJWJii\ii'&§f$~1?YIH:Fii9ltliA, 'l'i 

f'l~m~JE:PJ$, ;~t~J3t~~.&~;Jv5tJ3t-m:f'I~~JEr9ltliit~~*· 3fm1"4il-OO~~*it 

:S:i!~Jli.&i§JE:~JE~is"J~JEJE: a *~~iJWJiJ\fo1iJHiA. ~nr: 

• iJt ~ --!f!.tJL ~ iJWliitft:r 1iJhA. ; 

•*~x~~~fflr~~il-~iJ\ft:r~~ a 

3.4.4.1 i.2§~~JL89iffl!iit 

3.4.4.1.1 JXI.fll, ~ifcJfJlffi ~ I¥JJXI.fll 

;;.iJ\:lE~IW~~lt 

• ~xtJXt.tJL, ~19JtJL~~JE'**, ~%.&Et1iHt11:12~:~H-1=il-Nit~:>Jt; 

• ~~JXt.m-'==J~Z9Jmw~ c ~!fiB~) 9=J,c,,~~rrfti4=illa£m:oor*J. ;~t:t:-mJ§t~f.i~ 

~B~lm; 

• ~£Jm1m~x12J.Jn. ~:1Jo:S:~~J6¥U~.mJ£; 

• JXl.tJLJBI~~~n~~JR.$, -*'11:~~~~Fl&;; 

• 2:ifiil~, JXt.~ _ta"J~~n, ~~:rLft:rmf.3:tLm~$:ki~M. 3f:kM:1Jo~~~ 

:®.~~; 

·m~~Z9JJXt.m~. ~~::fm~~mft:r::f~'&~~%; 

·~19Jm~~~m~ifgc~m~~*; 

•iiJXl.~,~~_t~~~~~~~~$ff*. -:®.~~~1±9='~$~. ~*~Ell 

6lt 1± * J81il:i': ; 
• :®.m, 2:iJWJ*~~:i!, IIDJXt.ifiiJ~~~~rr*; f,ITJXt.ft:r-, =ZkiiDJXl.D.&:1Jo~~~ 

iftil~~~m~* a 

;;.)Xl.tJLJ819J 

·~19Jmm.~lt~~ft:rm~~~•m~~ili;~t~::f~11t~~F. ~~~~19J~ 
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rPJ £1:'f iE 1ifti ; 

• Jxt.tJLJa~fU. ~:k ~~~~i'@t&~~; ~~5. ~~~~i3f~~~nss3f!Jt, 11:~~ 

*· ~~R~~~~tt*~~~~m; 
• JX\,;fJLJa~Bt, fflJ:E!, 1fli::&¥9!U :It ~~;fJL8"JJa~~ 1fli:£1:'ff~:--@l~>lt o ~~iE'Ift5, ~ 

ifi!UJEJ:E!, ~;fJLE!"J Jt!,fftQ ~ ~li:, ~tEIZ!'EiJ £1:'f:if~r o ~Q ~ ~~tt~JiJElliBt, JJ)z;k;J\JX\,ft 

1ftfll1~~; 

· ~)Xl,m~~ttw~.m~••~•~nff~M~~~~-~~~~. ~~*~ 

lfr~~~-£1:'f~ru±!J:m~~14tffl~; 

• ~*-t' 2 ;J\Bt 5, ffl7Mt!JtH¥9!U _;_~~:& llif?MtJJt, m~~ ~)'~%:& llif/GJJlZ~tt 

1o"C , m~~~:~G1~~tt so"C ; 

• Jii~J!:&ifi!U JEJliJX\,;fJL~J! o 

JX\,;fJL~~iE'Ift 5, ~t~~Jt!,~;fJL , JX\,;fJLE!"J:JJHii*;J\, F"-tf~1:'f iE'Ift, ~1'-*~ 

~1:'f'¥ 1IDI:iT$ o ~r_vr;t~~~ilR5, ~:£~~ 8 ;j\Bt~P i:iJ:itt1-T1ftiJ~¥9!UJEifF o 

3.4.4.1.2 ** 
~ 7JOias)r~x_m;t~~ 

*~~~m•*~~•*JJlZ*~·~•um~~-~:~G~~~;m~•~~~st 

JJlZ~~-~m.iE'/ft,/G~~~--~-~~'Ift~~~~F~ o 

~ 7_k~8"JJa~tQ~~ 

*~~m•~~*~~~~nfr5ffi~~~~il~~~*·*~~~ru.JJlZ~A 

Q ~~~3f, .':1:\ 1=1 ~~~~~, 1~*~Ja~5~~41±\ Q ~~fJ3f o 

~~~**· ~~7K~ssnt~:DJE~:1JrP1 ~1:'fiE1~ o la~JK*, fflt~·%~1fli::&¥9!U :It 

~~m~1a~~~·**~iE#~~5.~~·lt!,~m~~~Jt!,~.~~~lt!,m~ 

1-TJ/J.${1[ , JJlZf4--@li9:4itt#x14~~JtJE o 

Jt~~~~~1-T 2 ;J\s-J5. JJlZm~'¥¥MtJJtit¥fi!u :rt~~~ss¥MtJJt. m~~~)r~% 

:lft~?Mt!Jt/G1~~tt 70"C' m~~~/f1~~tt 75"C o 

3.4.4.1.3 ;~*!Jt~ 

~ l'tipt:g:~~f!il'i4i I 1-F 

MB~~~~~~!J:m~~~ . ~R~~*~~~-ft~~-;~~~~~~* 

~~*~ffl*<*fJ'G. ~~*~)_j)z~tffi7_kl_m.; t~~ § ~:f~7K~~8"J~fF~~~1:'f~$ 

)'{tf~ o 
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);;- ~ 1-T 1i~ iA 
~B•iA~ft~ft~••iA~~~.w~~~-~m-~~~~~~hl~J$* 

mas~~~~~~JI!.fflP·>R~~it~>lt o W'flt-§JS: 
• x1tt:•iA 
•iA*~1*f'F~~c-§m1*f'F,•~-mffl,if3t~)~mmtt~~-tt.*• 

iA~~ r B ttU-l:~X::&'ifiWi~~ o 
• 1Ylu•1)(*if3t~1i~iA 
~~*~~*~~~~;f3t~·~~1}~~~rr~>R.~*~~ftif3t~~~M~o 

• infOJifx~~rgw~ 
~*1*f'F]i;m~~~~~~~~~R.~illBm~.~~~~-f'F~,I£~, 

~:fj[~- ~;j:J(~~~:i': o 

• :f~t1Hmu~ 

~4;]i;m$$~Sili*•~~~m~.~R~~1E•*•o 
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• :j5?:1flu*~~~~r~uii\ 

~-Tx>ti*t'F*~fll~m5l.!:r_t*~B"J$~. :itt1-T~agc~'l1, 1-ffi:M, -1}15L xx1Hij< 

~,~mm~rr~,•~~~~~~~ii\o 

• ~~tM~.oc?t;f!Jr~uiJ\ 

~~$~~#~~~ffl~#~*~~B"J~*~~~~fi-~~:ittfi~~~J3t?t 

;f!Jr~!Jii\: o ~$~m:fr~:kt~~*~s~· rBJ::f1~Y'f 48 ;J\B>f, ~iiE~m*~s"J i'BJ!WiB>t i'BJ 

::f~*-T5:5t~ o ?tfi~iJ\~*~~-~$~}jt-~,~~}jt,~~}jt,~-~~ 

~DT o 

yM!_J.l-~ : 

s:\:9=~: L'ltd-yM!_)jt-~' Jf!.{ftj;;jl~)jt ("C); 

td-tM!.J.lN~ffi . .lf!.{ft);]tl~oc C "C); 

to-l=j=I{,'}~ ll ~t~U:I:f~{i, Jf!.{ft)-Jjl~}jt ( "C )o 

yM!_J.l ~ ~ J3t : 

J:\;l=j=I : L'l~-yM!_)jt±~~)jt' .lf!.{ft);]jl~)jt ( "C ); 

timax-~t~Ui~\~~ 1 ~i~U:f~B"J~~yM\_}jt, Jf!.{ft};Jjl~}jt ("C); 

timin-~t~UAZ~~ 1 i'Xt~U 1~8"J~1!;\;?M!.J3t, .lf!.1ft);]ti~J3t C "C ); 

n-t~U:I:~~ o 

?M!.J.l~~J.l: 

.J:\;9::! : £l1f-~}jt~~}jt' Jfl{ft};Jjl~}jt ( "C )o 

);> 'i1~~1i~iA 

-iA~fi:MN~~~~~ffl~#T~J3t:j5?:~~~~*~~.M*~:ittfiB"Jtt~-

iA o ~$tt~-iA~##~(~£~~~:1:~-~M)ffl~li:~~~-o 

~~$~~#~&~ffl~#~*~~B"J~*~~~~fi-~~:ittfi~~~J3t?t 

;f!Jr~U ii\ o ~m:fr~ .. H~~*~B;f i'BJ::f:f~Y'-T 48 ;j\B;f, ~iiE~m*~8"J i'BJ!WiB>ti'BJ::f1~* 

-T5?t~ a ?tfi·~~J3t?t;f!J~ii\~*··~~~fll~~B"J&~.~~flli~m~ 

~:frH~~~. ~~~~fll~~$~•m*~*•~.~~-~~~~£1-f~B"Jgc 

~{ft~~JRk~ o 
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• m~rlilioc:5t::fflrYJ~iJ\ 

m~1LUI§~iiEx>J~l>Uffi §, itJ_Itit.'i:~iiEim~,9: o 

o 1:±Jlt~iiEtz:JJilitz:1ir*J-iJ.:'tiiPJtl7::ffl,9:, :uJH-f*~rYJ~,9:*~~mB"JFPJtl7, :ff~:!L; 

o 1±1Bl~iiETZ:JJilitit1ir*J, :it!:1-T:MJ~'i'111J,9:, ti¥'3-*rffi § liHif3-*1il:.'i:~I'111J,9:; 

o 4lt1-J$ ~ q:t :MJ ~ '1'1111 ,9: ~:I: /G 1~ j;- -T 9 1- , 11:-J$ i'BJ ~J§ liZ. q:t 'L ,{iz:.'i: :J!gm: ::$ :'1: 

rYl~,9:' 4l}]hf;f1-ifll~,9: 8"171< .1fZ-i'BJJi!.E~1~*r 5m' ~.11i'BJJi!.E~1~Miii 2m; 

o J$~4lt1-~~iliADR~mili~D~j;-::$:'1:51-~~,J$~q:t4i}ill~~~@ 

~~~~m~~j§~_'i:~j;';ffl:'l:31-~~ o 

.:kr::$,9:-tl!.PJ~~ WHO B"J;f§_:k~>Jt: 

Koc~Xoc:m•~!f*~~B"J~~~~~~~::ffl:~:~moc~•~. ~ff~m 

1Eliffl!HI~, 4lt s~ 10m ::$:'1: 11-iMd~!Jt~ifllH)(, 1il.'i:~ m:tmT o 

0 lK :fll:X 8":1 +- j]j ::$ fiU ; 

o ~~~~~-~~~~B"J~~~!Jt; 

o ~ifllU15Uil.'i: ~ ~ ~ 1il.'i:~ it:JW if:iJ.k 1il.'i: ;f§ IPJ ; 

o ;!t1mPJ~~~~£~~£j;-~iYJH)(s"JJJIEI3 o 

o ~ 3 .6m, ~iYJH)( ::$ .'!:1£~, q:t, {!Mil:'!:; 

O > 3.6m, ~ifll~{)(j:t()i/V!Jf1!J.'i:1£~1[~~B"JJ:, q:t ( PJ~~1- ), Tfm o 

;lt{llitif3?K!K:ll!:X~m;ffi,9:: ~n~~s"J~~~Jr'l, i'l, 'OO~{il:'l: o 

• ®r~~®f~'~j[s;Ji'BJifll~iA 

-~®r~~~~if·ff~-~tE~>ltB"J~JJtM~r*JB"Js;J~R®T~~j[~f¥-JK 

~~j[~~>JtB"J~JJtMOO~~s;J~,PJ~-tz:1i~~~~~-~-~~~N~ilim 

~~~JXB"JBtK o 

®T~ifll~iJ\~~§1% ~ T]hf;f#: 

o ®T~~~JXS~: ®T~~~~~~if·ff~~!Jt, ~~JXMiili~>JtB"JMOO, 

~j[m~.-~~j[~PJ~~~JJtMOOB"Js;J~; 

o il!li~®T~Bti'BJ: ffi)fG:Ujij~ll!lJ~B"J®f~Bti'BJ, ~n®T~ 2 ;j\Bt, /G~iff*ff:ll!jy_ffilt 

!Jt:ff~:ffSili~>JtB"JM~,~j[m~,-~f¥-JK~~j[~PJ~~mNM~ 

Elf~ 8"1 Bt i'BJ o 

• :tfl'lrfll~iA 

•~*n~~ocmwru~~MOOB"Js;J~R.:kn~~j[~PJ~~mocmooB"JM~, 

* n rflltliitm :uJH 1*1$ n ~*, :t<n :ff ~1-1$ n m ~ -ifll~ iA c en 1$ r*J ?llfroc '~j[JE 1ft~~~ 
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f!f:it!:H T - !$ n s~ ig)uiJ:t ); ~u !$Til1irllist ~~ ~ ~iiEJf.l r!Ul>J,c*f)(s~ii~for!UJt~ig)u * ~ 
s~Jmrlli11UH£7K:7gf:&fi C VJJ'GiU:it*)gf't )o 

3fflig)Uii\:~~1~H~~TWH1f!: 

o :f±rffi~s~-J:Estr'BJ i*Ji!M#7fi'l, ::f~:@:JJJ(;¥~1*J s~tm;f'-1-rlliocJmt.iF; 

o 3f n 1!:.3~:Ylliocil1ii±l ~~111 III , :ki'l J§-:llfHiArllioc·~;1[¥U~~111 III s~ at rWJ o 

~ t!:ff~f'f1ifHiA 

~J$~-flf•iA~~-m~J:E~~~J:Em~H. J:Em•~~~~st~::fJmttt ~ . 

~ocJ:Em:s~iiEst, :itt1-Tl1!JW;~iiE o 
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* 111)( 1t ~ Jl!l ?~tfffi~ s~ x 1LJ= = 

• ~it)C{Lj= 

o IK:IE~?t~OO C :2: i'BJ:t=?t~ ); 

0 ff. jJ IbX: 4:.1/iE 1f rPJ 00 ; 

0 :2:4:.!zl:JJI!tJLi].)t!K 00; 

o wE2i!JU,r2::2:4:.1!iEfiOO; 

o J1HBJ~1LJ:* · Olli!Jt, ;f§xtr~J3L IK:IE~?t~, ff.~~ )o 
• ~~]Zi)!J-iJ:t)C{Lj= 

o IK:IE~?t~OO C :2: i'BJ:t=?t~ ); 

0 ff.jJ IbX:Ef. ~1E1f rPJ 00 ; 

() :2:4:.!zl:JJI!tJLi].)t!K 00; 

o ttYm:HigJuiJ:t~fi; 

o 3*f'FJIW!~; 

0 ~~~5<:00ifl;; 

o ~IJl!l)XI,~:@:, ~~fO~~.lf- rnfOO o 

• 1ifHiA)C {Lj= 

o J1HBJVF~~14-*t-* I-~* ; 

0 tt?~:H:JG~·tiJZt]l:tffi-j,J\~ ( HEPA!ULPA ); 

o A~IK.rPJr!iEIK~~D~Lt~kW~~Ef.r!iE~; 

o rnf~lEJ!ig)U iJ:t ( 4.8 ~ /A~ HEPA!ULPA ); 



o ti=lxtr~oc c ::ffiA:7'1:km ); 
o ffiHBJ~4:.i'lzfx:; 

o ~rBJ~~ocr.Y!~m; 

o ~ i'BJ ~Jioa¥PWm; 

o ~i'8Jff&~ttlttffi~4:.t1U! ( ffl-T~~t£1fftl ); 

0 :i!JXl:S: ( ?t?;;&~ i'BJ ) ; 

o ~ 4:. 9=t ~¥¥1J~HJL¥9!~ m; 

o ~4:.9=t1~~!j&j1~*.1l:i.Y!~m; 

o :f~ifi.Y!~il\, -§:fM~1E5f1Jif:fiH~Bt~1E; 

o ~rBJ § ~MrBJ c ?t?;;&JR:~B~ ); 

o :~t~UMzr&t~f'ts~iiEtm o 

3.4.6 t-tfi)JI 

~~~~~~-~~-~A~~~~:k-=r~miE~~~~*~~~~~~-~ 

f/f-J,JII o 

-~~~~~~~~*~~~*~·~~*~~0 

-~~~~IT#~fi~~-~~-~fto 

• *~* 18 ~ ~1-=r~1~m~~*~•, :~t~U~iE-m:~::trr£: o 

• ~iftiJl~1-t*~~IJ1i!J:It~Uffl?~>Jt? 

• ~1-Tt~lt·~~iff:: :it~U~l£,~ 8~:/Jr£:, ~~18 ZS!J5f1Jii~llft~1~~iff:Rdt~? 

·-~~~-~fiff : ~~*fi.®I~?*~B1~*fi? 

•*fi-~I~B>J~M~~~~-~ o 

• 15U~t5Ut: ~iff:, JWJWL 

• ic~1f:J]~±-t!t~~;ff:J]~:!J7!: ffl-T GMP § 8~8~ic~PJ11JiM!1f:JJ~ o 

3.4. 7 i)tfkie1iflliit? 
3.4.7.1 mi~ 
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~~lli~•ttn#~.illfimA~M~.**~N~-~~ffi*A~~~*·~~ 

~**fi-~ o OO*~-~~~~~#illfi,**~M*~-~*~ffl%~~*~ 

~~s"J~~t!J o MHf'/f~4}--'i'f3&:f:t-l-/fiU~*Bt i'BJf~:fJL o i:l1)1J~~Ji'f3&:7C?.t::it¥U GMP Yf 

~*~~#~m#~~~N - ~~MN.~~m•.~~~lli~~o 

~~~*W~illfi~W~N~~~*~~illfi*fi#~~~W.~~~~~~ 

~:JE : ffi*A~~&M~.Hm~~~RH*m~~.illfi#~~~·.~-~* 

~~4i~~M~1t*1F~*$*~illq-TmJJE~m~*. ~*~4i~m%~ o 

3.4.7.2 ~~~!!~JLffi 

~~~wmm~~~#~~~w~nmm~oo~~~~~w~4i.~~M~1f 

~~~rJEmg£i~~tf:lr.m~~ - !:tt§, ltM7.ktl~mtrii:I JWifo r5tm~fJt ff:~1f~n , ~IK 

z;IJ~.ii . JXli'lfiJtJlq-T:fJL:ft.JR~~~~.iifiJH:k~~~'ffl·I~ o 

Jti5l~Mm~~~~wmg£1. ~W . t~JJU~fflTM/$:5tiR~xii•~m~Jj-s"Jmg£i o 

~mxt:fJLg£i~Ws"JWf4=*q-T¥~~:f~1f, ~ottr,Lt(:H-, 1Jo ~~fo lttp fk~, ltMJ.kfk, It 

M7kt!F71~~, 1JoM*~- !Wiit~.ii . JXLm, JXli'l, i'TEH,tm~Rm:1-mg£i o 

~tt~:H-::fnm~~~~wmm~~Yr~~~r5~~o m•~~~~*· 15~ 

~m4}--'i'f3&•!:t~&!:t o mm~#*mn•~~-!:t~~m•*fimm.m~~~ 

4}ilPmt¥:5t1!J1±~:74kR~flli~£Jl1f~*~~'EJfFH~fiJ~fJl1!Yrl3 o 
Jti5l¥~~PT ms"Jr&ct§, ff:fqxf5JJ~~r.~. 15e:~:7r~'IY<~~o~ 0 

ltMJ.kmtl.kfk~ ~ml.kPTn--'i'f3&•!:ttm&!:t~Wc~~#!:tt§ o 1±~~!:t~M7.k 

s"J~rlffi.ri¥Jl71lt~d4=r. ~t~~tli:mt~~~# o 

~~~.ii~~~n~~m~:H-~m~.4}--'i'f3&~~::f~.~~~~~wmm~ 

4ig{t:j:f'f1JA~~~o 

fiYcffi It!, f=(.H_:k~fa] ~4}--'i'f3& It!, f=(.:m;~i, ~§_:k~ 4iillq-T :If~, .§.4}t~1Jogt{~I ~ o 

i'l s"Jgt:f?xt~~ I'BJ 8"J f=(.!&H1+:5tm~ o *MID , :fiB~ . <f~i.Ji ~~.Y:i:fpg~~ f'~z;IJ~ 

Bm.~3&mmmf=(.Ar~. n•m~-*OOM7.k~r5tm•~o 

3.4.7.3 JXL~JL 

JXLm~~~l$~mm~f=(..*~~l$~~~m~~-*•N4io JXLm~=m#~* 

g{t:ff'/f ~ , PJ~~Ji'f3&f=(.~~;j\, m:~--'i'f3&ii~~! o JXLm W14=~:JE: 

• )X\,:fJL%1*; 

• llt~; 
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•!fE!Ijf(; 
• .&:w; 
• 1?-"-; 

• E£!JJLo 

~~M~~mm~~~~ili~~~-~.mM•~~~~•c~~~--~~ 

-~***·-~~~~~~~~~F-~$,~~~#~~~--)o ~®~B* 

~1Jo ~H~iE, JlUPJfmX?!:it.¥0~>J(~~t1i::l: o 

MmM:I:~Mm~~~~m~~%~~~~~Mm~~#~~~!fE!Ijf(~~,A 

ff!~tt5t!fEII7J.1lltlii lilf~~!Jm1fiJ1;J:!;~lilf~~~t:giJ'' o -~~maoc~7~U=1f m-=r~~?t;fff, 

L2J£.fJli!'lP#f£~B"J!fEIJjf(J.ffJ~ o 

~~$-~•~g~~•.&:*~~-·~~•~,~~-~~.&:*~~••* 

~~m~~~~-~o ffi:w*~~%~~~~M~~~~-#~~~~,~~~T 

jtizP-~·~= 

·~~ffi:**~Cffl-~*~#~&~~*~~~ft)o W•.&:*~~--~~ 
,c,,JEe, li3~:7~tl1~s"J5-If~ JEn.f@; 

•m¥#fffi:w~~•·ft~~E,N~~~.&:**~,#~m•~*~••; 

• g~~!K~--' Jirl:W~Pjf~.:J:!t~~l±\.fJli:B'-#P*~~:Ji~ o ~O:W:ffi:w~!fEIJ;JJ.1& 

?'A, iJt~ffi:w5-if~M*o 

~~ffi:wM%~~=-~~~~~ffi:wM%~~, L2J~*ffi:w~ffl~$ o M% 

-Pl,j%g~~l8:~--, 3:J:~Jt~mJ:fhfijj'T~ft 24 ;j\Bt o ffi:wM%15, 1~ 1Cffi:'lf7~18:~

W#~~ffi:w*~ o ~E,llffi:w·W~m!:fhfijj'T*~~~ft,~=~**Aw~ 

M~o=~*~~~-%~*A~MJ5,*~~T·o ~m·~-~~-ffi:**~ o 

*~ti~*•*fi1JWJ•.&:*5*~, ~~~ffi:w5-lf~T~~- ffi:*nm, 4:.~~~1\, •g_1-
~~ffi:wM ~t.ffl~ o 

~m~~-~ftiO~L2J~,~ili~li*~Bo ~-T~m~~~-,Hili~~* 

tt~, ~1H?xt-T~t#•1~~1-T~*~3Cli~ o ~*1-TTjUI~: 

·~~~~-~~~~~~m~~~~~~~~JIM~,~~m~~~m£?'Ao 

rA:I:~•1£.H~~~~~~, ••~~~mii)($o ~m5'rifi3~~Mm~er, L2J~-*PI§~ 

~~~m~tA~~~~o PI*m•M-~m-~~~~m~~~m~~m~~~

~ .tR1~!1o/J; 

•~.:J:!f~~ili~-~~-o F£·~~~*~~-~#~~,*-·~-~ 
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· ~~~~M~M,~~~~~*~£~~~Mo ~-~~•~m,~•~~m 

n~~~IJM¥i±!~'JMlfrH5~, :ffPJ~~-'i'f-3&~~tffitf; 

• ffl-=ftlft;fJLgjHO~~' t~lb'ik~~~~~Z9J~*o PJT£~:fi :ff~~*~, ~Off, 

~~~JtmPI~£~~-o ill~~W:ffm~-'i'f-3&£~,~~~~Z9J~~~; 

· ~~~*~~tm~Z9J••~•£~$~, ~~-'i'f-3&~Z9J~~~R~§mtf~A 

ftWC~~ffl~~~-~~ff£~M>~*~~MM,ffl~~~~~m~~~ 

~f~Tffi o ff!~~!PftW-%tffl~~Y~4:.9=q3f.J~~- ( r-t!P) fo?t~~· C ~r~ ), 
~~~ft•~~~~~~~~~~hCEE!~•~wm~~mM~~~~~ft~~:fi 

7](, ~.tJt~PJ~~~fJ{/§f!ZJ o 

-%t'tjt£r, ftW c t~3JiJ£r-t:tPftW > 5r~W4¥I:1fMm-rx, ~j;;ftWE!f.J~-1m~ 

~~*W*~~C*m4:.~)o ~WMt3t-%tR:fi~~~~~~ffi~(AP~WP~ 

~ )SW~~~-~~~ffl~~~I~~#r~-~ffi~~mBo ftWPJ~MmB 

ffih?ffliJ-\, ~~~£~¥tlttffi o ~~~&'l:JJI!.:bo~~t'\;f01'#!~7.K1~ftWE!f.JWm1~=t~¥j1a, 

H~~i'fit1f~ilf!J~~~ E!f.J1'#f~·ti~~ o .§*ffl~OO~~~:bo~ftWBt, JXli'lm;ft.J~ 

4¥J:1f~~-~, ~~*~~~~mZ9JmOO~K~I~ o 

ff!~~~~~,~~~~~~-m~~~~•m o ~®~i'l~~m~~M•~ 

it~tl9=t 0 

3 4 7 5 ~~r-=-no~s.S!i!. . • • ~;.J'11 till!'fii:r 

~MU*mEE!~itW#~~,~~~~-~~W#~m~r~Wo 

• ~rmUi'JttiXXJ: 4¥J:1f~Y~~m~ C ~o*M~, ~1~1JiE•~trot;J\ )o 

• ~f#U~~: 4¥J:1f~~-~, ~ii~*= 

- ~1~ ~~:ki~F*; 

- f(~;ff!jl;~-J.:::ftffi 4:. ; 

- ftl.1'J;fJL;j:t.JJWj)jjt:;:ft\\f!j4:, o 

• *M-~oM•=~*~~:::f~ffittffi~~OO~~, ~~A~~~o 

· 1!~1~iEii~:n!r~~iJ4:.~9=tE!f.JiljjtujJJ = ~o*~?~:n~~:::fiEii~, ~-'i'f-3&·ti~~r~~~~ 

rWfM~r-tiJE7.K o 

· m~U:4¥I:1f~y~~-~£~MMo 
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3.4.7.6 -=f:tijf~~~;~2 

-T~JfiJ~:!:s"J~1tt?'E2:J%: 

• :i:i~H; 
• ot!ffi~g$]~:1:-~,p\Z; 
• ot!ffiJt;]f(~;]f(; 
• I!::~--"3.]3}~~ZfSJst*~t; 
• JXlf!L; 
• &:w; 
• ~11JtlH o 

-T~~~#~~Mm#~~~**~•~o 

~~-T~~*~~*~m~ru~m~~ffl~.j3}ffl~~•m~~, ~m*~ii 

?,tf,HHJ1%'1EWl~~, !2J I?JJ ll::~iJrt~;J\ o 1;!:!;~2:~~I!::2:~:i:i~ff~~~~3&:i:i~ 

c ~ ~~¥Jitl&Z;J\) *u~~Vffi¥&Jt o .]3}ffl1-tfroiJ:ct¥,tf,g~~PJ~~~3&i9=~rOJR2, §.1%-T~JfiJ 

ft!ffi~m~~~~, -~*~ftWo ~~:i:i~g~~~~~~*' N~~-~~~ 

~~~~~.]3}ffl~~~g~~-,~~3&mm~mAft!ffi~.J3}ffl~2:~~~:ct~w 

f~f!L o --"3-=f~Jflj*~;f§;kB"Jif~fOJR]±',JPJJi!~~¥iJ:i:i¥Jf,g~~ o 

~~~.]3}~~mt~--"3I!::~mt~z~~*Mo mM~~3&ttWT.o 

IH-tf.l-T~JfiJ~ PJk~~~~;j(Jt, ~J*~J§"b\ft!ffi~ ":};I" til o IH-tf.lft!ffi;(£ 
*f!ffl Bt ~ f*J~ ~ ?lili5filft$J o 

~~-T~~ft!ffi~~7#J&:wi%'~~-~-N, !2Jft$Jft!ffi,@~R:i:i., !2J~ 

~*~7#J~f!L~;]f(~~~ o -T~~mm~4~7#J*••:~:,m&:w*~~~~-~ 

~~~~,~1£~~:i:i~g~~~, !2J~§&:w~~:i:i~~~:ct• o 

;(±~i'!f JXlf!L~;]f(Bt, ~ [PJ Bt~~-T~JfiJft!ffi~~;]f(, ;J:f~ ~~11JU:iii i§I~~i5UJDff 

Mffi'~~ o -f.Iitj{5ff, 4ij1f:7J.i%'~:1Ja-~Mm~~, ~7Jft!ffift:i!tltt~ o 

~~ff~iEMm~~~, !2J§~I~~~aiEo~~~~~~ni~~~~m 

:!::;lik~JE:Uffi o ~~~:ki:JJJXln~!&.'M o 

3.4.7.7 W~J$2 

m~2:~*~lXl•~-f.Ii~~tt2:~JXl•~*m~,lXl*~~m~*' lXlmft 
:i!~,M!2J~~~~~~•*,7J~~~m~~~~~*,~1£2:~mm~~:m:m 

~go 7JI?JJll::M~~~M7J~~-,~~ffl-RfiiDM~B,~M~~~mm~~ 
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fi~~ffi~.~~~m~~~-~~~m%•o 

MRfi~m%•~•-•~~mm~~~~£•A~~~~.•~•~~~~ 

1lt-ixt&~Mis o 

3.4.7.8 ~~i11Jf. 

•••~*~tt~-~~m**· ~~m~**Cffi•~~)~-~~~~. 

~~fi~roX;;J\, ttrm•fi~li~ o ••ttrm•~m:t~*· Jt~:)c$-i:!LPJ~~~~ o :li:M-:fiHm 

~~-~~ffi~~tt~-~~*£~tt~-o ~~PJ~tt~tt~-~~~fi~*o 

£~tttJg•ffi~i9:~m~1~. ~~rJJ~*~~ o tt~•JJlZJ:Hjij~•. !)J!Wll::.~~M5r 

Wmtt o tt~-~~-JJlZ~-~~*~*m~~I~~#~~:li~~~B~*~ 

i%1¥1 0 

3.4.7.8.1 ~$~13:11~~ 

~9=t5f_itt~-~li~~¥U~~li~Btf.llluH-T£~. epf!!*~¥Ut~m~£~~1tt:. 1!! 

ffl~~~~2~~ffi-~£~.~~PJ!Wll::.M~~~~~tt~-tt~~-o 

3.4.7.8.2 HEPA/ULPA 

*mM~~~~~£/I~.~~-~9=t~~~~~Stt~Wa~~k-~M~ 

ffittffi, JnUPJ~~~~£~~fli-*r HEPA/ULPA tttm•o :im'i¥ttft&~, ttrlt(.:t_m:l:mffittffii~~ 

~mm~~~-i9:4~~~~~~~Ir*B~tt~•~*-M~o ~~.~M~M 

~--~~~~** o •~tt~-ffittffi:fi1¥fffl~-~~~jjtt~~tt~-~00ffittffi 

13ra'i. :'i:HH-'J·i~HJ\Bt, Jm$ffittffi$*~~~ k-~M~~~B~ 0.01 %o *~~~JJllffl 

~i!Jm$¥tittffi$~itp:f]UR8~i$~r£iJti¥!!X!, ISO 14644-3o ];]~)E GMP ~1-T~>Jt. :t_m~ 

ffittffiM~---~*B-~.@~¥®~~.~-~~--~>lt·6~nM~-~o 

HEPA/ULPA tttm•s~ffittffitft&~ JL~ o ~fflf)(., IJl.~-=f*J)~~~~!I!ttflt(f)

~Bt, ~~;j\J L', 1R~£1!!Jt:fffltf o f)- ~~rlt(:flfzi'BJ 8~lif!t~~!h00i:!L PJ~~~~ffittffi, 

~it~~~~fi*~~M-~mo ~~~&:im1¥t!&~~~~tt~~-~~~it~. 

~~~i!JFIJ ~~~9=t ~:f-tt.f~;f§~m-'@!3& 0 ~-~3::~¥tittffi¥JJ~1i1~liftt, entttm• 
%1*-~:ttrm•IXXlt-**~~~!h~:t-m~, ttrm•iYI~il\9=tmms~~m~fif!!1i1~12~ o 

~m::ff:, ~~- ~-~19W~ HEPA/ULPA tttm•st)J)z;j\JL' o JJlZ~Jtff:J)~~PFm~ 

~~:1:11m. ¥11A~11 4~38"C, :f§x-t¥~~_:7;; 25%~75% o tttm•JJll~~i¥71~. ~~Jffltf~ 

:ff'.~*Ao 
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:frrt:R'RilJIJ~1ilHti5Cm2:~:ii~:HBtlili:;J\,G,, ~ 1t rJ'tl'l'ij'&~3&:ii~:HivHf: 

• '§.~~§~~; 

• ~7#1; 
• l#JfF:ii::k; 
• !I!J~~iEP; 

• Jt;(¥£&~1J!~J3t/G~~ o 

~~~.~~~~~:ii~:H~~:ii~:H%~~~fflAC~% , W~%.tt~. 

Irn~~-~~~m~~~*ili~~*~:ii~**~•~~-~~-.£&~£~~ 

5Lbt~i'OJB o 

3.4.7.9 JXtmm~ 

~M~~-~~~~~m~~~~m:t±~Bc~~-W~-~•~•~).m:t± 

~?'&~~il~il!Bt!&$~::k1~~:1JOL2H4iL fllN~Bti'SJ~tit$, ~~]f;~m§~~~-*~ 

@#tt.~~m~ffih o ffi$~~m~~3&~•/G~.~~**~~~/G& o ~m 

~~~~-*~~~h.J:ili:g~~-. ~lt.*~-~.~~-*illAifFg~, ~3& 

*j]j~~~3Jfitt~ o 

3.4.7.10 JXtf"J~DsCtil 

J:ili:~~~®$#~~~~~-m.~~~l#J~~.~ffm~:t±-~I~MOO~ 

x~~C~H~~~~~ffm~m~•~~ffll#Jo M~~~-~~~~n. @#m 
*~~~/G~m~&~~@#.~m~•~n o ~®~Wili~~~-m~~~/G~ 

~Bt,*/G~~.~~~3&~~*~-~~o 

3.4.7.11 JXLD 

~~-m~~3&~~*~•/G~.m:t±m~~~~ o a~:H~Kom~M~~ 

~mi~o 

3.4.7.12 t4F1XL~~ 

~~I~~m~*~*~$~~m~matt. ~~~~*~~~•.~m~~ 

~,QX;~nrttJ o -J&4rr~t1f'J:ili:§~~iiE~~~1-TB>Ji'SJ, '§.ffi: 

• m~~*~· 1ifM~di~m§~~~J\~~JrE•~w~~~~; 

• ~mu~nml#Jf'F ~ .fto; 
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• Jlli:t~11t:r~'li~:i!tt~*. 1iJ§-f*}t/Ftm~ c w 11t rn rtff!tf~~tff! ); 

• Jl\Ifl(P,~ ASHRAE f$1! 10 xtfli:JXl~'lifJ~:it11-Tift!~ iJt o 

JXltJL:likfll: JXl-* ~:IE 1-T s"J .±~ i~ 4&, ~f*~ JX!,JXl;fJL tfl35t o 

3.4.7.13 ~t=;;SJZ~fj 

Jlli:5EMxtflJJ1:21JiiJ-*~:it11-Tift!~ iJt, 1JiiJm:5fi:If-~ (TAB), V_Hjij-f*-*~r4%~>Jt. 

Jt-~1t-*~:lik~~5f)CI f'F o J% i'BJfR:'i:~flJJ1:2ifiiJi9:4&~bt~?J(?:Jt, JJ!UJlli::it11-T TABo 

xt-T GMP :218J, ¥Y'Jlli::I:#,JT~il.lKiift!UfSC~, ~i!fi~:2 i'BJ8"JffUfi~¥JlE:fi, :l:#kttJJ: 

~;j\Bt~~{X~ ( ACPH) 5fi:Ii)iiJ~ff.1J.*-*, J!®If'F¥YJlli:~!ip:It1:f-T-{X~1£ift!~iJt 

~ttffij HEPA :li?~:HBt:it11-T o Jl\Z~m¥Y~ 5 !ip ( xt-T~~ GMP :2 1'8], JJ!Ij j; 7 !ip) :it11-T 

-&~OO~W~~o ~~Wf~~bt~*~~~~~~5fi:IW1±~i9:4&~*o :It1B$ 

5tNf-~~~-5E~JXl~; ~7J¥-~~~~~~bt~?:lt~.~~~}t~~~~ffi 

&?:Jtf-t ( !idl::k-1'-J% i'BJ~~¥JlE~fJ~~/j\}t{ti!,J% iBJ~~¥/it: )o 

B:~, ~t1Eift!~ :S:s"J~JJt-n:7J ± 10% :6:1=1 o R~lt~U ffiHBJ~f45fi:I § /$Bti'BJ ( ~ 

~:S:),J!--£X.*~~ o ffl-T:2~f~~JXL:S:~Jlli:5EM~~Cw11t~1F~~

& )o 1£-J,tJJ:W~~rBt i'BJ*Bt, Jlli:J:IJJOOJE{!)$8"1Bti'BJ o 

~i)(£1£J?~$JX!,* 3- 30o 

ffiHBJ~~ !Y.Yi$ 

7Gifili1-T (A, B ¥R ): 1St.*liii'Ji;f.lt11£, ~~ ACPH %i14:,1Jrt; YNIJiJ:\ HEPA :i1 
61-fl 1rU1f 

GMP ?f~ili1-T ( C, D ¥R ): 1St. * li ilfr ;j)'t li ' j;£! lt ACPH %i14:, 1Jrt; YNIJ iJt 
l ol:f 

HEPA :i1i:&~ 

;ltftl!, GMP :£ 1'8] , iJ:\!JN:II , $J!JW]Ja:)'i(!): , g/;;!JN:~:£ 1'8] , 1iJf£:£i'BJ: ~iii~ 
- %t::f!l:1[:i15ol:f 

:lf~r 

~~ GMP :£ IEJ , ~mm~N·~,~~ff,0ffl:£ ~ ,II·~~~,OO 
-f~/f')ij[;i1 7 o¥ 

1%%il1J'i~~ : ~iif~f~ 

3.4.7.14 ~f5t:P~~ 

~/$~~:200/$~-*~:IEB~~~-n:~~tt:200:IEB~~*m$. ~-/$~ 

~JU1iJ ~t!:I'§J, ~/$~:2ifiiJfJ~~i:l1~J51J !idl::k o iai~~:21JiiJ-*~8"J.±~fJ~~-§i!: 

·•~~/$~moc,ffixtmoc.:2oo-*mm~,m~,m•~~:2~~~~~; 
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• :24Jtu:i!-*m~¥J~il.JJ; 
•ffl$~~1¥JI£N4~I£~~~~·*o 

ffl$~:2~-*m~¥J~n~-~~~i¥1-*mi~.#~~~~~¥J~~~~m.~ 

t!HiJlf*·t!&~~~ ~ ~V- -rmnm: = 

· ~~m~ - ~~~I£~~~~#r.tt~~~*~~@~~:2~~~mm; 

· ~m~~-*m"~• - lli.JJ"~tt~~.~~-:2~-*mi¥1~·~~~*M. 

~m1r~~i%J~; 

·:2~mm~N~.~§~~~x~~~ffi~Tm~m&-r.~~-~~~iliN 

~~~~:1!@~~~.~~:2~-*mm.JJ ; 

• ~;j( , {4-~;j( , :2i%J~~-f* r.ffii.R-f*ft)!J:J.t~1'{f~ :£]1-TOO*t~l'i GB 50189 ~ 0 
:ft:Jt~~~~Nit.fjl1f ~ s"J;g:k1J\\J£; 

· Jl~~~•m~mM.1r*m*•~~-~~mft.m~~*; 

• ffl$~-~~~~ffltt~~~M-.I£N4**fMIJJtii:~~-~-.g~-~ 

E~ffl LED ~~~1:J; 

·-f*~~~~~i¥1*Mttn.-f*~m~~~~~~ffi~lli~~¥J~#rm~~lli~ 

1liU~E~~; 

• HVAC -*ms"J~1-Tt~~mt!H~fffi'~N~j;;1:tz:t~~ - {~Jj)H~:rt:~r~-t~~. -=1~ 

1:tz:~~-r.m~V-m~~mm~~ o ~~m~~~~~w~~~~.~J£:2~-*m 

~~~~~r~¥J~fi#~.~-f*ffl$~~~~-~1:tz:I£fffi'* ; 

·~m~~#•m-~~B - ~fiB~~~mmJ.t.~•-lli~•#•u~~* 

m~fi#ft~~~-~M.aJF:ma~~ o 

• ff~. r.ffil.rllllt:ff-1it 
ffl$~~~~(~)~--~~~~-~~~~-lli~m~Bo ~JE1g:k• 

~lli~~~~*~~~~~~.~~lli~~JF:M~~~~~o ~N~*·*~· IV

~Mm~~-~-~A~ffM:i!~~~~lli~~~C-~JF:j;;:k.~lli~~~NJ£ 

~~J.t )o 

~lli~:f~•Bt, -~A~~:li.RP{¥ l1::1:tz:•~. xtol:a~!Jo/J*'l-:itt1-TMf¥, ~J§" 

~~EE!. il5~~1mxt)rf- ~~*~A~:21JWJ I5<J{il:!V-R~*A~ i'lJiM, i!f:f~Jffil2Sl o ~JltM 
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~ffl~~~~~-~Am•~~-~~-~~~~~*fim~.~m~•~~~~ 

")(:JZ. ¥5 ~ E!"J JX\,Il_& o 

~¥~~fi~~~~€Cff~-~~~~).H~-~~~M~~~~~-~fi 

ff:moo ~, ~st-mrMxt¥~i'iJ:•{~ 11::.~1-=rstrBJxtffl~~iUl 'J s"J~u~f~:ctT/f§J.ili:s"Jli~iA, 

xtr JXt,~fr!§t{~s"Jf'ffb c ~olffit-H~, o ~IH'ilf;$:itHfiJ~ ), m~¥m~~~1-=r-~strBJ 
€.~m*fi~f'-~ o ®~r~M~f'~~-~~~~~~*~f'ffb.~J.ili:~~ 

~~!J&19!~ -JJ.\%:m€, ::1:fm*1-T€~~f'-~ o 

• ~j]i'JJ:. 

~fl¥~~m•tt~r~M~f'*~~~-~. ~£~~-tt~fl~~~.• 

~Amf.ili:.lLNP{~ ll::.~ f':J<'*~, I&C¥Mtf*'ff!HltiP~~fli'iJ:~!ffiU2SI, xt~as"Jf'Jfb C ~ 
~~f'ffb)*fiM~. ~~Wm~~f'JfbC~~~f'Jfb)f*~~#C~N~).*~ 

~~~!J&m o ~~M~ffl$~~~~-~Am•~~-~~-~~g~~*fim~. 

~ m fi~•~ ~k:t iBJ ")(:JZ.¥'5 ~ ~ JXt,~fr 0 

~~fi¥~~~~MM~tt~~~-~fl¥~~~~.~1*$n~~-Btr~~ 

~~$nC~~f'*~-ft$.~·~~$~~rz:~~$~).m~~~w~~~

i~~moo, 1~~,'*~s~·rBJ. ~itl1il:mm~~i'lf&.%:t.l~:flp~f'~~u 0 

~~~.ffl$~~•~rz:~~~~•m~•c~@•~~). ~~~~-~~• 

~~~.•m~•~~-~~~~~~~m~aA.~®f*~~~~·~~~~~ 

tt o ~~~~-~~~~~.X~~~-~~~~~m~@~~~-~~ 0 

~~~~-~~8WT~~-~fiff:~M~~~-iA~~.~¥~~fi~~~ 

~€Cff~-~~~~)~~~~~~*fi~J.ili:~Mffl,m•.~~~~!J&C~A 

fl~~--~~~)~~%:m€::1JmN~*fi€~~f'-~ o 

3.4.8 ~1lf 

r£( GMP ~~m~i*t~~~~f'~~11Hi~>Jt9t~4{lf, ~~ mFJ~~~{~i'!J:.B"J~ 

~ 0 ~%~m~tt•~~~f.ili:~•~•$~~-mrm~~£~~~. ~~~~-~~ 

~rr~£~#o ~:i1.~®.$#~~·~~£~~-~m~~~ffl o 

•m.~~:ct•u=~-~~~••.m-~~:ct•um~~~¥5~~~~*~ 

®~iifi:J:~x1!~1-T)JX;;;t~5eJ:~~¥U~u~~~~fmlffi~®~~, ~~~M~~ifo£~ ; 

· 1~~&:w : ~*M~~~1-TBt, 1~~&:w~~j;;~~®~~~5 1~5-LEfi?Jl':lt o 

~M;ffr~5fo£~m-~i'IJ:•1~mf'~s"Jtfl1~, ~1~~1-TnX;:;t o 
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HV AC * ~ I¥J fF JiLlj!: 7g ~ J'b 1:tz: m1;1:!;1{f-@-~ >Jt 89 Jf:ljt~-ftt , I?JJ 11: ~ J'b 8915 ~ ;fO 

~Xf5~. ~RJ;;.fFA~m~I?JJ~ o ~~-®I£~4~~-fF~W~~~1:f=' 

Pfmi¥J~•-ffi~ - ~~m~.mN.~~~N~tz:1:m*~~.~~~~~¥J~&. 

1!1:f='Jf~*~i\TU~rv15i:89 §;f~ o IE!llt HVAC *~I¥J~it!.l6{Qf~.ltt:i!®IE!~, *=11& 
~~I¥Jm~.~mr£~4~~**1¥1~~~~.~~1:tz:Pfm~~*•~¥Ja~. 

~~.~~~-@-~£1:tz:I¥Jm•~*o 

~~x11:tz:Pfmmn:t~Qflil89I£~4 1 *~· ±~-§itxir1:tz:89~~?ff:Hxm~ 

m~m.xmtz:£~~•fF.xm~~u*~- ~~~m~~*~-~~~~•~-§ 

;;&~4~o TOO~?HliJ ]o~:f'rm o 

~~~uxm~m~m~xm~£1:tz:~w~~mi¥J~4.~~m~m~m~ 

~.~~~•~mm~I¥J~~~uc~~R>*~~m~m. ~~*~~-~?&u 

~RI¥Ja1:~15~.~-~~~I¥J:7Cir~~~~o 

xir~*§tJHm~rfF~Jti¥J:i!~tt. JtJ;; "~~, ;fO "$;~" w-I~%Jt: 

• ~~= ~!Axmu, r~!AxirU; 

• $1~ = :a~Jt~m.xm~m o 
~~~4f.lO~J'AxiJU~. x1 HVAC *~I¥J~Q[li);fl]Pfm~&~;J\ o ~PI~~'$~ 

~*~;fl]ili~-~--~~~~-' ~R~~4~~-~~o ~I¥J~J'A·~~~~ 

~o -~1¥J~Yr~J!®~:Imt~~B~i¥J_§_'fl!~I¥J, ~L2-t]O QFf:ViWHt~ HVAC *~~ 

it~]O L2-t*H~ o IE! llt:i! ®~4~V.J;;~~01¥J o 
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~~~·~~•~m~.~~m~•~~ft~~*~~~ o ~~~·~~fiC 

:r\frlDJJ::.tl:r\~1~*~Hl iJ o 1£~1-TBt, 1::11'1~~ kA~Il9JWJ fl&.A2:1=(.3ft:I~:JJ)I:l:l:\~ ®2:l=(.o 
~~~®2:1=(.~~~~-•~m~~N~~~frl~M~~m~~~w~m~~o ~ 

®~{!:f:8"Jc5!:~~~~~, IE! .tit~ HVAC ¥~8"J:ii~&'~~~1ftli'li, ~JJ!iJ rs$!R~~~ 

rs$!R, :7CM!R~~~:7CMIRZ. iSJ 8"JtE!xtffi&~4fPJ§~~-*. :;!'f:~PJ§~&rf:iJ, kAWxt~ 

,L_,,:J'A1d'F !R~JJJU5 ~ o 

:ii~~•~m~Jt*§t:!~JXl:;t:ml!l 3-59 o 

3.5.1.2 7G~tz:6a8~$L~ 

* JtJ ® ;f1\ *li fF 71 x a f' £ 8'-J :&: £-t-§~1\g~:~ at . ~ 7i; m 8'-J ~ !Hs t1J ~~-§ 1E 1Hfli, 

f&£fQ18~ = 1-££!. 1-tf: o {)(1Jo£8"J;J\jj:li~tihA.7J~-1-Ji;m ~~M~st1J o El3 rtf!A~~ 

~~IEI.fS~~~MMfiC%~~~)~f'~*:;I: ~:7Cffltt~~~-~o ~~. ~ 

M GMP mll9~1l#~ 1 {:7CS:0£ 8"J~f' ~ 9=t, ftxt:JCMf'£8'-J:i:£-t~JJIL t£.tB T :tm 

~:e:m: 

"IEI~$L~~4~f'~*:m:~~~ffltl:1~~. m~. m~~~#i9:4:JJ31::'!:1£1(!.~£tt8"J:Im 

m3fWC11JU~~8"JMIJXl~4 o " 

";J \jj:liS"J$L~PJ t:J*Jtl~~M8"J18~~:7CM1*fF8<J%:r\Ji;JJJt, ill PJ1£:7CM1*1'FIR 

~~- ~ rr'H4fr 8"J :1.f :r.t 7i; JJX; 0 1£* IW.JJ5-** :1.f :r.t 8"J '!W' i£ ~ . 11\ *li 1± ~ 3f x a?~~ lR z 1W &, 

3JffP~£-t5llr A ~~{!:f:~i~J?~, JltJJ5B1Jo£8"J;J \jj:li{J?d'(Mffi~5llr A ~~{4=8'-J{~J?z 

~1[¥iJ $L~Ji; JJJt o " 

~r~~~mE13,GMP:7CS:0£1l#~ill#~:7CMf'£~~~1tfF~~T~m~ 

VFm~*= 
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~+=* 1i : ( 1) $L~fr!FJ"~;f~n.*tf?K3t±~it*k~ o 

( 2 ) -tR fi E J.I £ F £ 8~ ~ it 'fi , $L ~ i~ ~ 8~ i~ it , l§ ~ 8~ # 'ri $ ~ :*- , 

~~-~~~-~ C ~~ D ~~·T~A~*~~~~*fto A ~*~~ 

~Ez ~ ~Y1f% A ~Jl8~Mt~~;;jt o 

~=+E* ~~~F~*I•ft. m~*I*~~~~!l~#*I 

~~~~~~·o~*~*·~~Jl~~~ Ez~~~~~~~-~~F£ 

m-•~~ ~tu Jj u(.;j 0 



$1'%l~:lzt)Xl 
3150m3/h 

I 

= 
300m3/h 

= 
300m3/h 

ii!i$1£1" JK 7[; if 1£1" JK 
D tl{ B tl{ 

:J;!Uf!i:fi~~JXl 
3800m3/h 

ief'%l'i:f' IK Xil'i:f'IK 
D tl{ B tl{ 

:J;!Uf!i:fl~f.!\JXl 
3150m3/h 

~ 3-s9 ~~SK~~ii~tt~m~~JXt~~~~ 

UFH 

UFH 

ffi.LltPJ~ , $L~1*ffi=iJ*Jt1:7Gilf0~~:7Gil~~:Jrl'!:itt1i- o .LltBt, HVAC *~Pf;f§ 

mi¥Jm1t!;:tzor~tk::Jr~ = 

• &,®r~mtmm1tl;~5Ei¥1 A ~:l!mi¥J•rP1mtiltHP~; 
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· ~~-~~~~~x•*~~**·~~m~~~~~M~*~· ~~*~~ 

1:.8<J~~~'Ii~~1J~H1L o mrSJ&,~:ff~~8<]:?f~J'EJ!JXl, ~f~fM~~1~*E8<J~~ o ~o 

~~~~-*~-~~~~ffl.~OOJXl~~~M:ff~M-; 

·~~~*mx••~~~~d.~~~~~ffi~8<]*~~~x•~~~~~~ 

{5itl'~::fEI:xtfftff, VJ:ii~~n~'li1J~HJL 8<J:ft~; 

• m: ~ ~· rP:l mt:~:'i:JXl;fJL 8<] fAit 0 

tiHi PIC/S :k-T~HXM:bDI IR:b.r:!ZJ§-1i¥U!H~W~tlfliXMfl~;j\Jtff~Hli:[8<J~ti~ 

{tj::~Jil. }E ( PIC/S PI032-2, 2010.1.8 ), x>J-T<*.::P8{]~p~: hA-fl~;fJL¥U ~<*.::P~:f!L8{]~ 

&rH~J.ili:~:(:E A ?&~14 ( ~DFz!:mt:~~f$~~:'i:) B ?&'W~r:it!:1-J o ~f$¥U $L ~:f!LJ.ili: 

~:(£ A ?&~~{ftl.ili:r:it!:1-J o xt-T¥-OCf*~&;fD~?K: hA-XM:bDIIR:b.r:!Z~t$¥U $L~:f!LJ.ili: 

~1:E A?&~~ml.ili: r:it!:~ o :xt-T~:ff~& : ~~m:~1:E A?&~~mm:r:it!:~ o ~~ 

ft1:EXMIR ~:it!:fi~,Jtff~XM~~~tt8<] o 

~m~1:.T-~~8<]~~:A?&~~ml.ili: o A?&~~mm:~5Em*•~-~~~ 

~!t2:~M?ttH ( HEPA) M?tte<J~~{ftl.ili:, :(:E{ftl.ili:,r;'?:J::it!:1-J~i.OO~Bt, r4il- A !&IR~~~ 

tt•~8<]~*··~8<]~J.lY:IR***A!&~~ml.ili:~A!&IR~,A!&~~ml.ili:l.ili:~ 

rti:r~!J~*:it!:1-T1iJhA..~~i.oo~ = 

·~~8<]~* = ~~&&1:ED~~#r:it!:fi o :xt-T~~m, ~~~mm:nH . ~ 

~;fJL6ll-T·~~ ( J!A;J \Jtff ;fD#!i~/f~&,'®e<J ), 3f J3.19::ff·~~e<J.::PtltePPJ~¥UD 

~o :xt -T¥-OC1*~& 8<]•:1!a~. ~~mm:nH,#:I!*m~.3f£LN:ff•~~8<].::P 

tJtepPJ~¥UD~; 

• x;J~~~'Ii~~J.ili:it::it!:1-J~i.00~ 3f14il- A !&~* o ~*l.ili:{il-T HEPA M?mHJ!JXl 

~~e<Jrtbt , !fL~JR e<JJ:Wf; 

•J.ili:~ :it!:fi~-M~o ::f~*:ffJf!.rP:!mE,/fM,J.ili:~~~:xt!tff~8{]:ff~~~.J.ili: 

~ilE~ 1!i:ff m1'SJ 8<]~~** ; 

·J.ili:~:ff~~mt:~~~*~~~il-~tt ; 

·~~~* = 0~J.ili:~~~JXL~Wffl8<]~~~1~~tt~~~-1:.~~~8<]~~~ 

*:it!:1-JJ:E)(o 

XM1:.~tt*8<]~*~*-~:ii~~&~~-1:.~~~ o 1:EXM.~IR~,

~AM~·*8<]~~~-1:.~8<]~~*-·M~&8<]XM~~*-¥-~dFm•~o 

.Jg .lit X-~ & 2JUI 8<J ~ ,c,, IR :l!g *ffl Jf!. rP:l ~it ~1ft , lit~-~ AJJH~'·2! Jii:(:E~ & ~mE~ , 
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~~£A~-~~M~ft~aB~N~.~~-~A~~~~~o ~~.m*ffl~ 

~-~1st;tc*Mt*:~ ®fPJHllo 

GMP xilm£m~. xt~~-~tt#{qxTiJt~ o 

~+~~ ~~~~~~~ffA~~~~ff~~%~ o ~~~ff~R 

~M~~~~~~. S*~~~hl~Sg~~~~~-~~~~#* o # 

•~·~~~~•n~~n. ~~~~~-~~~~~±*#*~ 0 

~&*ili~~~ff~S*#m~•~k~~ o 

~~~ff~M~~~*~f~~~&sm. xa±F~~~~ff~M 

~~~~~y SJJ D ~;t;tgo 

g~•~u~-~iliffl~~~m~c~)~~~h~~m.*m~¥-~~~ 

k~P'l>rr~~~7.Kf~~~L ~J_Ii%~~M§:JEIXJU'I1:~*'tiM$, ~4:.~h~~MJJ!U 

§:J%*ffl~tl~/*~tl~~~~%~~~~Bt$o XiJ~~U~~.~*ffli%~

~NJf:*{5f::j:,P;fffi>L,'·~ ~, Jt!A~~ ~ ~~~:hl:J~tt HEPA tt7J!#tt7J!, ~~A~ 

~~~~~1:E>rr . ;tt::xt~,L.,IZ:ttl¥s~T-Brar:tmtt~~~~~MI~**1-T. :itttf:l ~ 

~-~#~~;r-J-~I#A:hl:J~:tmttxil~ili~:iio m~:J!®tllfJJID:±1J15f:iiET~,t,,~8~ 

~~ o IQJ stttH~ ~ £ ft i!fas ~!iNrm t~J3Idibt ~ ~~ ~ 7J1t~ ~~!%~ u P'l >rr ~4:. tJlt: 

x:f*. ~,t,, ~13m £~7t~~~~Eti%~B P'l ~7~~}~fl.rPJ]tfJ:illYF:JJ~J~:JJ~s'9m§~'ti 

7c7clli¥1E£. xX7~~~~-~A~ 8~~~*iNtBt;J\ o 

~~-~ft~~jJJ:*~%1!1 3-60 o 

1%~-~#?t~~~~x~~o ~~~~~-~#§w~~~~*~· ;tt:A~ 

£Jf8~ffmi%~'ti, ~~~~~ HVAC *~~:>jt!gt{f£ o mJX~'ti~~~-~~. EB 

~~~*§ffl~~~H~C*~.~~ffl~~~n~~!gt~,jt:~~#ilifim~~ 

?)C52~7s~~~~~f1if~nf!iJ-tJ11&;J\ o 

~~#P'l~~~~~~riffi~lt:~, .i:~ffl~~~~~~tfl31il o rm~£aBif!31i£:8~

~~~m~~-~-rPJ~~15f:~T.~~~~~~~m~~ffM%~~~~~MM o 

~:t~r-Nit~~~1t1±~1t~a•~k~.5~:s:L~P~~::f~±1!!.~7f. IQJst2:~~~*m&,m 

§~15f:iiEI%~ JK~ P'l ~ YFmt-q:if~ * 0 
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1:Yi~ 'f!t'ffil~ i!lil jj;[ 1Jniilll ~t.1J JiJ!: 
(PJJll;) (PJJll;) ( PJJll;) 

~ 3-6o ~~~tif'FR§s~~im.L~m~~~ 

JX\tiL ~HM :±l JX\jj;[ 
i'J: /Jl'.#il' 
( PJ Jll; ) 

~-B~~~~~m~~-~~~ffiey~~M~~-~~~%~o ~ffiMOO 

ey V.Jh\ 17.5~50Pa /G~, ey ii:ct~~ B"J1itf5'i: 7IHJA~--&t~B"Jffi&:lli o [PJ Bt ffi&:lli~-1:3 
~. B-1:3 ~ ~~m i'SJ e"J ::iffLjc;J\~ *-.o ~* e"J ffi&:lli~5 I ®3ffL~~2: 4: e"Ji~~~~ 
~ o ~~~m~~~2:4:•~~ffih~~,h\W~~*~~~~-~A~•~m 

W~~~~o ~~ey~~-B::if~~~~-~·~~~~-~-mill-~~M· 

~fP o 

~~~~~--~B~fi~~~~~ffih~-~~~ 0 ~~-Bh\~~~~~ 

~~A2:4:,~m~~~@~~~~~, ~~/G~~~~~2:4:~-~~~~ o ~ 

*h\iai~~ l~H'~PJZA2:4:, J3~~ El3 ~~-ft;fllMiai~~~~~ffi, ¥tlttffi8"J2:4:~~ 

~~jc~~~~ffi~ o jc~~~-ft~~fi~~~-~'~ffi~~,·~~~~' 

cw , ·~~*~o ~-ft~-~~~~~~~,~~~~~~~~~fi~~~I 

~ o ~ff~~~~~-ft/GIPJ·~-~~~illfi~~~~OO~~~~~~~~,~ 

~ey~~~-~~-1:3~002:~~~~*-.* o ~~~~H~C*~~~~#~~~~ 

~~*m~~-u~•~-~~~~~o ~~m:ct•~~~~-Bill0m$~mill 

1-TiiJXL~, rn ~.tJtst h\ia{~~f'lpi±\ e"J2: 4::=ff*@~, IE! lltxt~•u~~mrSJe"JJXL:I: 

~-~~~-~~~~ o Will~-ft~~~~-ft~OO~~~~~~~*~m~2: 

i'SJ, :=Jf~llt~:7'J-rffif)ft:IJoe"J~~mM!!: o 
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3.5 m.rni'DJ~i1i~ 

;f{HiftOO GMP Et9~>1t. :7Cil~F!Wi~~m:il.t89'W~ff~:7g D ¥ii, :f:Eiei¥~-19:-it 

~.~~~~IWi··~UEt9~m~BmF~Et9~Ao 

~~~~~~~~*~-~~~~~m~F~#Jtli¥Ji9:*o ~®i9:*ttttm*~ 

.ll.s"J~~:il.tW*ME, -~Btw~5rrJ1L1rti~:#1H~fli:tl:l~5rr o 

1:E HVAC i9:~t~, rJ"Ui29~!16,~ff~ o 

~~*A~®I£i9:*Et9~~~~~~~£~%~tii¥J, 12Sl~*AB-9~~~~ 

~:11 HEPA :11?~~:1:1?~, !V-:li:§i2.:XtF£Et9~~ o 

~ntu~; ~~:ct*i~JtJ¥U~m~s"J:fftJLm:!il, JnUJt~tz:s"JJ<.J<:fit~~t£~~~~1=!3 

~.~®•~~~*~-~~mBi9:-it,:#~*~~Et9~J<.~m~>lt o ~~~a~ 

1'11:~ ~m5.F~~~~F ~~::&:ffPJ3 s"J ~ffitmmnm:tnffitmin.mwmnm: o 
~~~~~~~~~*~•~i¥J*~*mr£-19:*mm.~~~~~mm~~i¥J 

*~:#H~I£i9:*Et9*~~~.::&~~~~ffi~~--~1Wi~~%.~~~~~ 

*~~ s"J IE# ffi~~tu 0 

~I£•~~m~:ff~~~N~~~>Jt.~m~~mB~:il.tWo 

~~.ffi:I£i9:*/G1!Jt!AA IBJ ~~8"J'I'~i£IV-,&7M~~::&:f'JPJ~~~5rr'$8"Jr&JrMNfF 

~*A*MEo 

~*W~~~~*MEM~.Ji:§I2.~B:ctfi~I£m~~~~Et9-~~~ o 

~~I£fli:~m~1-TBtF~8"J:fD.ffi, ~n*ME~ii..JJ:k, ~~*m~l::aJU~. :f'JPJ 
~~~A*~:ct~Et9~~.~W~~~~~~o i2Sl~~~~~~*MEB-9~ffitt,:# 

±~~*~~mo 

~n*~$fr?JWJAAtttz:P~, JnU~~m~m*ms"JmiefltJJm: o 

rW~tl:l700~A~Et9~~mm*m~~~OO o Jt~003~I~mJ%3ili*C, 

11lu*il:tJlm~~t!* § ~>rr, *~~:ct~, !*tM~:il.t:E_i o oo 3-62 JnUj;;mJ%1ii~~F~r*J 
'$.~~mm~w~~:ct-~i9:•Et9m~~:ll.twmmmB!*~.tt~~~:il.tWo ~ 

~*~m~~~m~m~~. IV-:§12.*~/G~.~~mm:fD.ffi~w~m$~1%~~~ 
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3.5.2 ~itlll~IEJJ1! 
i:f!1.~'m*ir 3.5.2.1 r~-=tt.AAA 

3.5.2.1.1 ~9. 

OO*~~I~~~~-~~~&~~W~~*~~~~~*o ~*-~ffi~. 

~#~-~~W&o **•~~~-~~~&~~*.~~-m~•~~-~~~ 

>'~ ( ~#~-;j\814~6 {j( ), {§_WHO :kr OSD i!£~~1ftf1¥J1E~t~l¥J ( m~ 12) • 

i.)(El:ri&Mff~m~ A1iffl~7~~~~-, ~~&~liZ.§ lft81i'BJ o ~¥HI GMP ~Jt~#x1:7Cii 

FJ'b:bOii&tMff89 "W<£" 81i'BJ~ 15~20 *~~~*0 

2004 ~~00 FDA tfflxr!TIZ::1:F89:7Cii~ J'bi~t~l¥1-fi*JT ~111-~F~.W.M)) 

j:JHb Tr~t~~: "x1100000 (ISO 8) .4i1Htb7~~~ffi~, fEkHfM~}~:-!j\8;f~y~~ 

20 &89~1Al:~#~f4-@-~*~ o 1E#'!Wf5t.r, .R~ 10000 •;ftl 100 -~:1!!~/.t'fffi~£ 

r'i'!JB9~~&~ o
11 

i~lft~JA f.tJiHfC~¥U'D 11: iJC~s9·~£itflll--':ijJt~~&~J[~;f§:k; ~E(iJ:.:.ZJ&~ r'i'l1, 

·~£itflll~'i3co :tw (( :7C r!T1:F-i&Mff ISPE ¥li ® t~T¥J )) ~ m~, ~0*¥-T 1oJ B • ( ISO 7 ) 

i~i$~m1f!; 20 & I ;j\81~m'i~~~ ( %~~~¥11-@-) }t~·~£M, ~~-i,}A ISO 7 ( {~ffl 

iJC~) ¥UIS05 ('Dll:iJC~) ~·~£81i'BJ~ 14~, ~illf4-@-~00GMP~* o 

i&tit~PJ~~~~~!ij~fBJ~-tEim~~JXL$~ "§&NFLr!JnU", ffi~~HJliZ::r;it 

~~~'fffi~~~~ o §&NFL$-~i&tH~.R~§&NFLr!~ffl-T~-i&tH, §~~~~~ 

W~i&tHit~~*m~M~~~~IZ::~~~*-~TMffi~Y~~&~C~liZ.~ 

JltF1:~.~,!6t:;$:%il~~Vffi.QX;:;$: )o ISPE mT¥J~~£NF27!9lU~~~~ta~: 

• ~00 FDA ;fO ISPE 89 CNC -~fB], 15~20 {j( I ;j\81; 

• ISO 8 • ( EMEA C -?#J~f~li ) ~ fB], 20~40 & I ;j\81; 

• ISO 7 • ( EMEA B -?#J~t"Fli ) ~ fB], 40~60 & I ;j\~; 

• ISO 4.8. ( EMEA A.) ~ IBJ, x1-T lflrPJ Y;lt rm~, ~E({j:~~~ {I:{PJ :k*; 

~ Y;it:i!J!l;ftl~ :~t~:k£~ o 

~~&Zl&~*m.GX:*~li*~~.m~~ff~~~~~-~o *m•c~m~~ 

~)•~•~•~*~.m~B~ffi~it~~m~mf5t.rf.tffl o m~~~-~i&tH 

it~~*me•~~iJ\.~;-~&1t~;fO~~m*m*mT¥I~~~~-*~~•1iffi~M 
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~ 8~ '~U11i: :1: o 

j;T:U~/Em'fffi~8~~~jf-'is:tR~li::l: [ jj__1J?fi:.R I :5H~ ( fe/min) ~ m3/h ], JJ\I~_rg 

T~!iif'§Ij:!JC-* 8~~1J&: 

• :9H!I3~n~ f'!±.8~~iftU~ IWH~~:I:, f9tl ~D:*~13~~1~~:1:, i11fif*1~~:1:~ ; 

• P'Jffi3~n~f'!±.8~~ i'BJ1~1~:1: , {§tl :t!Di&~il'DAi¥!; 

• :9~-lfl3~n~f'!:t8~~iftU :2JBJt§x>Jrliloct~1Ja, f9tl ~a :9~-lfl3t§x1-rliloc ; 

• P'lffl3~n~f'!:t8~~ rBJt§xMiiloct~1Ja, f9tl~a1*fFA.ff!, EIJt~mmiSJJ~I~~li:ti; 

• ~ i'BJ P'11*fF A.fft 8~A.IJ&fafft:'i:; 

• =t!fdi=: A.ff! =tA1-T ~{:I:%-; 

• =l'*fi=:A.fft 8~~~1i C ~lf¥~1$~ ); 

• I~~li:ti.&Jt1J}lUJl!±.JJ.lt$ ( PGR) ( Ji'ffl"•lf&T, i9Jj]~:'i:'fffi~£~8~JXl:l: ); 

• :i!JXL8~1~14Ji-oc; 

• :i!iXLJrl'tfD~~$; 

• JA~iftU~ j'B] PRJXL8~1rl'tfD {lr:'i: j 

• ~J.!E fi -*:iJtfF ffl 8~ {lr:'i: , {§tl ~D:ftffi:J=f ~ 17'1 , I~ :Ctti 9=t fi x;J f' £ f'!:t*:I:Wi:>'~ 

8~1~:1: , -*:!f.IIRk:;ttPJ~~::!ik!Jfl*~-8~~Jill'!!t~; 

• j;Jt¥U~>Jtffi~rm'fffi~8~4:rJ1i::l: C -1tl:VJ\-=f;!tf-IBI2SI~ )o 

~*:l:i¥Dm~moc* :I:Jm.1it£~£~m. 12Sl~. •~IE*•~~~4:~rm~. 

1~~:1: il'D if'§ x>JriilOC t~ :1: 8~ ~ n~ 1.5tfi 1JiHJL~ foB~~ 1~ -*:11 o ~D *I~ ~li:fi :ft -~1& * 8~ 

m/$~P'lf'!±.~-~:l:~~. ~;!tj;~~-~*~rm'fffi~ ~~4:*1J&~~ o ili::!ik, 

J?Ji;%-~ i'BJrm~ (C./8-EIJ(;¥tH4Ji-OC£i'&J), 20* /;j\B;j::Jik'ffl"ffl8~iiff.\:i9jf§;fj (~ 

JTJ,;(£~~ FDA :7Gilt§il¥J 9=tiJ I ~8~ pq~ ), rmH1"-f~ EMEA [Iff~ 1 8~·1Y( 1[~>R o fF:HD 

:ftH~C-*~fDI~~R:ctm9=t*fi~~1[~~fa-~~ :I:~~~~>Jt. ~PJ~~ 

:fti~i&~JaiSJJ;<:]§-i£:/E~{f.\:1tR:4:*1J&8~~:f_!l:l'l1 ( {_§_~~~4:*!J&, ~1~~3& HVAC 

ill ~ill J!\l_ill1~j@JJ.;f! blxt~ :!2:1fftl 8~·1f& )o 

3 5 2 1 2 -1:{1. r-:- # r-:- ~z. 
• • • • f:!>'<!"I.~..X. \,1}11, 

Jm.1it~m~R~Ct~)fD~4:~:1:rmiX!E~~4:~?J&.~-*~~~*~~A:ff 

•*•~.m~~P'l~-~!J&#~~~~* o ~4:~ZJ&~m~~1[~1J£7gm.*, 

rm#~:;likm n~a*~~-. ~:fFPTiJl.~~aT 0 

{15(1£:~ 1m
3 8~~1*1*1-T:JGil~:FJI!. ~17'1-&%#*~~1"'!:1:. 10000 ~1!fU1L o **ffl 

1m3/min ¥~14fi-~4:~f)titJJHBJ, ~IE ( ~1tf) ~r¥;¥1L-T*~~j; 10000 ~ 1m3 o 1m3 
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ie~:2:~4lJJt#:itt1'J-?J(~~, 4!J;J\Bt:itt1'J 60 ?)(~~a i:t{][ ( 60 {X I ;j\Bt) im ';lit~ 

-JA:lg1~J~:2:!'8J1f£=f 100001- 1m3 B~Jj(f~~~*a 

xt 100m3 :2: fil] :itt1'J;f§ IPJ )llJJ[' 3f{lflj~~ t1E:S: :7g 1m3 /min' 1rh~ii[ pg :2: ~7/'ti:f ~ 

%-a ~pg4ij: 100 Jt#~~-?J(, !JX: 0.67 ?)(I ;j\Bt, {Ef.:itt1'J~~-itJlat, f~~#;BL 

r!J&1JJ:lg 100001- 1m3 
( &Jt# 10000 1-i~;BL I &?t# 1 .lz::!J*, 4ij,_l[:!J* 100001-

1~*'1 )o IEI.tlt, 1JZ-:0J1JZ-~~¥¥;¥Jl:r!J&3f~~El:r1*~!J&#UE, rm~EI3T37tl - 1-12SJ~ ( 1RIR: 
3][1~ 7~% ) tk:JE : 

• :2:J'B]pgf'~B~1~;¥Jl: (PGR); 

•1f!(JiiZ.~:2:J'BJpg~~:2:~~!J&:S: C &:&z.lz::!J1-*1R ), 1~-J&~pgJ'E?H/'ti:f; 

• ~~:2:~~itf~)}t ( 1~-J&;(:E~-T HEPA :tltmi3~7CJi)ll3][J:j=tPJ~~/G-it )o 

4!J;J\st {X'.:itt1:r-:&z~~ ~ m rBJ ~ JL;J\ at /t~~». ~ffl !JX:D 11: )jj\~ 9=' ~~~oL ~ 4!J;J\ 

Bt:itt1'J 20 ?)z:}*~Bt, ~~¥¥;¥Jl:r7.Kf~1f£ 100 1fH"JBtJ'BJ tt'~Ji[B;JJ'B]~y 20 Jt#, 

mfJEJgxr:HI GMP ~*o 

3.s.2.t.3 *il-Tr~m.~~~~x~ 

:i!JXL :S: B~ itJl &,~Jn ~ m ¥U1~1lHJL: r f' ~ :S: , :iX;@-1-~~';lit faJ 1fL ~ :i~J:_I, 1Ef. IPJ Bt 

~miliT•~~~~?Jz!J&o iPJBt~~~-rm-t-~*~~i&::i!JXl~m~:2:~~1E?t 

7/'ti:f, :i!JXl~*__t:;r-~~-itJl9='~m¥U~;¥Jl:r, ~o o.sllmo 

ii[pg;BLr*~~~jg~f'i&·~-~A~ o ~f'i&*;(:E~BBtf'~~-;BL-H 

EI311!Um WfJ:fJH;tt!J&1!, rmA~ ;(:Eitf~~ 9=' f'~ i3~1~*Jl:'f~i£ PI~ %00 3-6 C &A 4lJ;ft)# M 

f'~B"J1~;¥Jl:!J& )o 

Cavg=Cs+PGR/Q 

5:\:9=': Cavg-iJDJ.±mJ'ilJ pg4ij:1JZ-:!J*1JZ-:0J1~;BL!J&; 

C8-:i!.A:2:~B~1~*Jl:1t)Jt ( jj';fPJ~~~/G-it ); 

PGR-~~pgifi31~*Jl:f'~J!$, &Jt#~;BL!J&; 

Q-1;!:tf.lll~¥flt::S:, m3/min, -§ffi~pg)XltJL - (@j5i:fz:2:~:tl~~ii:Mf'~B~ 
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7c3&!fll~ o ~J%1'SJ~-TDll.~~.#-H PGR ~ili:~Bt ( {I~U£/ff¥if~J~H!L~AJ% 1'SJ ), ~ 

k~fi~~~J%~#ftm~-~~ili:m~~~~~-~#ftmo 

~~~-~~.~~fi~N~~~~~&ft~J%~~~0 ~~~~- (Q)~

~f'~J!$ ( PGR) ~Nt=/f12, JnO/f~ J% 18J~~R:1f§;jc, c.vg 8"Jftm~~#J-~t#::f12 o 

~~. ~~m~~~~Q~•~#ftm~~:~G~.~~fi¥-~~I£~7cJ%~~ 

8"1 ~*t~JL:itft m~%-~ ~1-1- IPJ - I£ 8"1 ;J\~HSJ ~ 8"1 ~~*JL:#ft mlfEr IPJ 0 

3 .5.2.1.5 ·ltk ~ lf.t fBl .!:~H~9:1.X~ 

~*~m*~~:1f~~~~*·~~~~~~~ft~~~~-o ~-~£-T~ 

~~~m~ = m~~-*~H~~~*o 

1!13-63 ~iliTW~8"Jit·~~&~~§*Bti'SJZ.I8J :k*8"Jtl~ o ~-;fl~£-T 

k:I£~-t-£:;$:1f.l-w:zk 0 

i!l3~3~~*mm-w:. "~~~~"~~-~~&~~~~®*~~ o ~TM 

10000~,~~3W 100~. :(£~~&~20&/;j\Bt~'tf&.r, '~~Bt i8J7cr-9~ 14:)t 

!f4t, ~~~&~:it¥0 30 & I ;j\B>j", '~~~IBJJnO~~ 9 ?t!fiP o 

107 

103 

10 

10 I 

I 

30 40 

I.- 14min _.f 
50 60 at18J ( min ) 

,... 21min~ 

~ 3-63 ·~~B1f8J.!:~H~~~X~~*-* 

~= ~~~~-~~~Im~~~-~-~0 

400 



3.5.2.1.6 ~~'1:1.X~IY-Ji.t$ 

iE:tm_tOO§Tiii't:i¥J, ~EUJ\.!J&I¥Jit., &'~~~~U~)E_t~ "~f8JF(:t8<J~MM 

~ , ~ ISJ F!±. I¥J~~!J&, MH~:f.f:l!?iUUm$ i¥J § 1$-Bti'BJ" -= 1-l'ilJlU 9=t J¥J:m:~5f'H~& o 

1:. F 1K 8<:1 1JFtfiLF 1:. ·fi &::!f:: ~ ~ 1lt ~ fP'J i¥J , t~ JJU ::!f:: ~ ff ~ 1-~t'F A JJJ.1:E fP'J - ~ ISJ it 
t'FBt o 129llt, HVAC ~Uje:m:;J\J¥] "iet$-" ~JX\.~!]6,~)E~m;¥~~Btt~)JO!¥J~;fil:IJ& o 

~ -1-~{tf "§1$-BtfBJ" WtPJE8l!~Jl.\:llOUt~lf[:Pjijl£, mPJtiH!l5~~~$~lk:1Eo :llO 

-*-1--t9::DID:::!f::fl(:f)Ii'l\.€1-T8<J, .tltBt*X't1c8<J "§ 1$-Bti'BJ" ~ff IlJJrit1-t!±.FBtfBJ 8{Jgcf!j:o 

.@.~~l=(.i'l\.IJ&:Xt~) HVAC * ~iRit:fi.U[~, {.§_}% fBJ pg ~4:.~¥¥-ifil:-Tit!J&{l[ 
(~~~tt)-~=f~@JX\.Oi¥J~Wo 1:Eaili$-~JX\.Oi¥J~W~~W-1-$-~JX\. 

ilia.~~~••-t-~~~4:.m~~~CH~~-tt?J&i1l~~1~#m~J¥J~~st~ 

~~~W~1-~~*~i¥J~JX\.O®~~~JX\.Oi¥Jm~~*C1:EffifP'Ji¥J~I=(.iJ;:!J&~1 

3.5.2.2 ffi~:t~ittl 

3.5.2.2.1 lli~J~iM 

~ 1fftl tEl~~~ fBJ tEl :xt ff_jJ ~p -jg ~ 1fftl4:. mE 1J rPJ 8<:1 - # 111!:' ~p ~ fBJ z fBJ 8<:1 ff& 0 ~ 

1ffUmrBJ&& c 4:.¥Ai:1JrP:J~1ffu ) :xt::k~?J&!±.t:ttt'FJ¥J15FJf'~~~mt'Fm o 

3.5.2.2.2 iifJJ:@lli£~L1 ~~51!UJffi 

GMP iEX~Im-t A~~Jl.\1£ : "iet$-IK5J~~iet$-IKZ ISJ, ~[P'J~JJUiei$-IKZfBJ i¥Jff_ 

&m~~{~=f lOPao &'~Bt, tE!fP'Jiei$-JlJ&JJUI¥J~[P'J=5t/fJ~IKki ( ~t'F fBJ ) ZISJillm 

~il!H~~~ J¥J &&t~oc 0 , 

ilir~t'F~I29. fP'J-~4:.Mt$-~~IK~r91¥J~Mt$-~z~~~$~-~-1Ei¥J 

ff& o ~~~_t{~j~ 1.5Pa B PJ~1!itl4:.tJit8<:11JrPJ, {E!E8=f1~!@~15[7!(1JOOI¥J~~&·ii, iR 

if:m:;J\~1!Jtlf1lPJ*1J 5Pao 

~fP'Jiai$-~JJU IK~ZfBJ:llo~if;(:EI=(.~J!i~, lJltl ~'t{fJZfBJ i¥Ji'lfJ:7fBt, :® ~~fJ~ 

-~-1£1¥Jff& o lltBtPJ~~~::fc)X\.~*~~-j£1¥J~I=(.1fit~, ~~;(:E~~Mt$-~ 

JJU IKkizfBJ ~ i'l:fJ:lfBt, MH~-1Ei¥JPJi91tl~i¥Jff.& o 

mit-~Mt$-~i¥J~4:.~~$o ~it-m~rB~i¥J~~iRitr9~~~~§)C 

#9=tB~•1Ei¥JiRitff.JJ& o ~m~r~JXl.~*~~mmtt*X~i¥J1Jl!o 
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~~~~M~BM~M~~~.PJ.'i:1*~ffl$~~~~W~~o ~i&~~*~~M 
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• ~~1-t~ifliJ¥~s~*iZiffl c 7tt~:ttrs~~~JXto~ ); 

• AHU *iZiffl ( ';f~:ft~ ifliJ *i B~ i±l JXtjji:~ )o 
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• x~:ttrs~~r*J£~ HEPA :cttm~, PT:ttmm~!=f£~; 

• Pf~~-¥~r*J~~)XtD~~JXt·~~~~,JXt·~~~~fi~~W:ft~~JX1, 

D Zi'SJI±JIJI,~~~1-G; 
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~o*~ifliJ~m:;fUffl@ ~. ~ix1:E:l!~f0 @~~m:_t~-JR:i:11m5f~$~ 99.97% 
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OOM.~ET£:;&ftm5fll~m?t~~~:i':Et9~•.~mT£:;&~mE!'9•~~ o r* 

PJ;f!H!~ § 89~~1JJ:i':, /GIP}!i§JiJffti7t3f£:;&Et(]fffi)j(, {£:11~ GMP x;J£:;&8{]~7-js: 

~)j(E!'(]~1j:Jj_t, ~Ji{it-{t£;;(5(1R o 

,,,,,, ,,,, ,,,,,,,,,,,, ,, 
~:n ~M'I$1R :~~ 25Pa ~~~~~~~ 

, . ./]\.. .. . ~· 
' ! 

~Zif.1Rt:lo:J 7iil'ft*JXI. D ~M'l$-IR J±~l-t 10</tYlfl 7.K4 J!;&:m ¥7i!J$~ 

~ 3- 90 f~m~;~ft~~i§l:ii-Wf)«HRillA D ~)iS:~!& 

~~:*AD·~·g~#~L*~#.~AA"•• - ~**-•~*-~+C+~4f~ 

~a.~~~~&~. ~~-~-~A+C+~4)&~~~-~#. ~##~~~#~~. L* 
&~~-i~~f. ~~-#~~·~· ~~·~&~&~~-*~· ~~~·±?g~&~~~ 
~tJ:t.~~. 
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""" """ "- """ """ " ~-""-~~~-

""""' "' "'"' 

<P ~ [~~~~J ~ r-0-l ~ [Z] • • ' / 

""tmtrm:loJ t;!¥1$-~JX\, D!i&.¥i!f{ifr!R lli~H- ll*~.b'il'l J.k-'-1- £::&t"E 

~ 3-91 ~>'~11tf~*ma9;~ft~~i~!i-11tfiM~Rill./\ n w;a;~~R 
~~: 00~·~%M~~A~~g~L~~#(~~AD·h~). ~~-+L~%~ . t~ 

~~-~~A·~~~~. •a~- - ~~~. A+~~~~-~~A~a. ~~~~*-·-~ 
z~, ~A D •±.?' g o -tff<.~i1t~aiti.~~ HEPA ~it:~ il ~JX\., %fa)~ '\.it.L ~ L*~.fbJiL{oJ. 

ao ~a~*~-M~~~D·o*+&~~'\.-~#. ~~n1~~- o '\.-~~~I&~# 

.lit -t:£ ;tm 4~ J.E ~ :ft> '\. iiL ::t foJ o 

~~ 
D !&¥i!l$-IK lli~it 

,,,,,,,,,,,,,,,,,,,,,,,, 
~: D !&r~$-IK : ~ ( 25Pa : ( ( ( ( ( ( ,,,,,,,,,,,,,,,,,,,,,,,, 
'''''''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,, ' 
'''' '' '''' ...... ' '''' '''' "\....: ~- - ... 
''''''''''''''''''' '' I 
'''''''-''''''''''' ·.· ' ' I 

.-4-, 
I "'V" 1 

~ ' 
li*~Jiil'l 

0 
I 
I 

--' 

IZJ ([] 
£::&;JE -¥¥i1i =!l?.tf 

~ 3-92 ;~ft~~1iim-11tfiM~Rill./\ n w;a;~~R 

~~:AI~·~g~A, ~~--~~~~~AA+g~A~~+o ~~~&~*~~~· 

•h n •. ~g~+~•&~(~±_rl:g~M)~AD·~~g, ~&~~~ni~a- o L~ 

• .f.UVr ~ I A+ fa) iti.A it~:£'\., ~ ~it~ fa) 1E ~ 1*-# ,ff. 1 OPa, -#-i~I & .£it .llt-t:£ ;tm 4~% fa) & ~ 
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C~is~LK = 
20Pa = 

¢ ~ Em] r'l ·-0--I : . . ~ 0 !![] 

"i:iiftlfi[rtJ Jt?q•J!JX\ C~ii'i~LK ffi~it l!*~n 7Jc4 ]I;/<tf! -¥ii~ 'i!i~ 

~3-93 ;~ft~.:&.ftlm-WiMI&ill.A. c m;a;~~& 
~~:AM~•m~*A.~~*~--~~M-+&~. ~--~~~~g~+IK~o AM 

~~*-••g*AA+~~A*~+o ~~*&~·~~·~-~C·(~±P~~M), ~& 
~~~-~A~#. ~4nx~a-o M~~~~~*~~g~~-~ o ~~*~A+I+~4~ 
M -:£ faJ*H o L*1lt-F.tM3r* I A+ fal UiAi't *:£~. ~ ~ i't *f•lJ£~ 1*-#~ lOPao ~4~ ~1mH.t 
'K&~ it Jlii..:J~~ro4~&~~~;f.L~ faJ o 

: : : : : : : : B !i&ii!J$1K : : : : : : : 
• • • • • • • • • •• 0. 0. 

· · · · · · · · 30Pa 

....................... . . . . . . . . . . . . . . . . . . . . . -:------1 

~ 3-94 ;~ft~.:&.ftlm-WiMI&ill.A. B m;a;~~& 

I 

0 
I 
I 
I 

~~:AM~•m~*A, ~~*~--~~M-+&~. ~--~~~~g~+~~o AM 

~~*-•ag*AA+~~A*~+o ~~~A~-L~-~~-±#~L*ga~*~~~~ 

~.~~~•~*~-WI.~s~~~•~*C~~~*~ ~~•~*~~~k*~g-~a.~ 
·~~*·~~±P~~M. ~~B·o ~~-~*~~~C-~#o L*"Wia~--~~~*~ 
~iiiA~*:£~.~~&~~~#~1@ao ~~•~*~~•~*~~~~-~#. nx~a• o 
~-~~~I&~#Jlii.k~~&~~~~~faJ . M~~~-~*~*AB•±P~~n~~~~ 
I-+&~#.Ak~~~~~~fai o 
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$ ~ D D r®l r-<f>-, 
~ 0 eJ / . I I -

'=t:iiiUJ!i.loJ ii!il$i!JX\. Ci;!il. B i;!il. lli&it ~w.tn 7.k4 ]!;&'~€ -¥iili*~ 
ii!il$13: ii!il$ 13: 

~E 3-9s ;~ftm:&1iJli-'®iM~&i!!:.A n ~;s;~~&, m~:±:m:& 

~~ : ~E3-~ ~~. R~~~ TAM~~~*g· ~~~*~~-~~c•. *#~-~ 

#, flX~··· ~~~-~g~~&~*#~l@a. gta~*~~AB •±pg(~1~B 

•±Pg£~~~*) ~n~~~~~~I-+&~#.~~~~~~~~~ . 

~ D c:J ~ r -<1>-1 
~ [Z] ID / - . I • 

li'i~i!!Xl em. BW. ffiiitit fi*/;Jifl *," ]l!~m -f-lili lltlt~ 
li'i~IR ii'i~IR 

~E 3-96 ;~ftm:&1iJii-'®iM~&i!!:.A c ~;s;~~&~illA n ~;s;~~& ( 1 ) 

~~:AM~%~g~A.~~*~•aa~~-+&~. ~--~~~-~~+g~. AM 

~~*···~~AA+g~A•~+.~AT-+&~ g~c ·~•**+~•~.~AC-~ 
. g . '.W;M. C •i"t·g~A B .i'i·g~AM, ~A.::.ik.~*:£. A..+iM • • 4$~ c•g*»>U'r 
~.#~~~~~L·~**+~• . ·~~A B ·~•g . ~.::. ik.~*&~~·~~·-~~8 
•it.g;fs~. ~ c•it.g&~1*-#~ lOPa , *#~19ii~it, nx~*-lP! . ~19!~1oooJi~;1l&~# 

~-i~&~, ~at~ .::. ;.k_~*:£~A B • ±P g ~ n lriJ ~1001~iU\'.&~ it, v.A~-i~JI:t.~~ ~~.t.t~~ . 
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ff&it 

~ 3-97 ;~ft!!!:&~ii-'iMfiM~Ri!tA. c t.&;a;~~R;Eiji!tA. B t.&;a;~~R ( 2 ) 

iJLaJJ: :iliAC !l1..18 -~.A<A1.;f-.!91!J 3-96 ;;fm ~ o -.!91!l 3-96 ~ ~ 18:Jt.lil C !l1..:iliA B !l1..~ A ~-1'-&faJ, 
A._m ~-5.VUtM. T C !J1...:r:.-1t~Jt, +ijl].._, -Pi-:iliAJ6R.l1 X. i" .R18&faJ, +ijl].._, .;1 3G i" 7r.R, -fi-+ijl] ... 

.16:iliAB!J1..~~g o ~RM.C!l1...Ra&~18*&~~-M-i9C!J1..~~,.16RfB!J1..Li".R&~*& 

!l1..1N-19 B!J1..;';§-~g;;fm~, -19 C!J1..it~g,&.&_1!it#..tf.lOPao ~.RJ6.f~Ui<-'~'t..4Mtit, il1i.hl!k4.91, ;f).& 

.&. it JJ;t#:9t..4Yi.&.&., ~at w ~.R:t:iliA B •±I' g 18 n ~1~ht;tr .&.&. it, JJ;t#:J~:t~l8 9t..ii.L;;5-foJ o 
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3.6.1 tali! 

~~~~~m~~~~~~m~~~-~~~~~~~m.m~~~~~I 

£~~~~*.n•~~~~~~~•~•ttm~~I£mffi~~N~•$-~~ 

~~I£~0-~Tffl~~~~m~~~~~o ~~.ffl~~~~mn•~-~~ 

m~~-~~~Jll. B"J~ litlLt, *ffl~~~~tl~T8"J1f£~:1:~1-T* ~~~~1f£1£ _illf_ 8"J~1-T 

M*o 
~~~~~-~*AA~~~~~. ffl~~m~~~~~-~-~~~0•~~ 

~~~~~.~~~~~m~0~*AAa~m•~~r~~~m*AAa~~~~~ 

~-i*iiEo 

j~~~)J< ·· · ··········· ············ ································· · ················ .. 
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~g:g+ J\~ Ez ~HFU! ~ Jh Jh ~o/, ~!"ti1t **-R:7r%~ ~:l:Jtift% $ W~ 

·~~*~~~.~~j'=g~~-~. #~~~- ~~~~~~~*~rl 

~ ' 'i%iiE ~ Jh dg ~/"~:l:Jtt-f%**- 0 

1-t It g ~ ~ht * g .Z fa] , :f IE] jJkjjU)t It g .Z fa] 8~ Jf. !: Ez ~ :f 1~ -f 10 *8 

~* 0 ~*~· ~tEJ~*~~mdg;;r:tEJ~~g~c•~~>.z~~liiz~* 

#:J!~E'gJI.!:;f~~o 

~-~g:g+~ c~>~~~~Eiz~~~rM,~~-~~~~~-~ 

~~~I~*#T~~#~~%#$ o 



·-NA+~- ~~rl~~~~~~~*·~~. ~k~~~~X 

~~. :ltlJ: 

(-)~~~~~~~~~~~£#~~£ 0 

( _::_) *)fj JYrJjUi_~~JJ:t\.o 

•-=+J'-• xi!~£~~ ~it It~~ '\;t1t-* iJt~ ~1*#1!~~1-r. 
~i t;f .tfl ~ ~ it Jt lt ~1U1U o 

~f~llt~>J.t 

GB 50457-2019 ~~I~t5~rMNitf,f-/l ( 20191:f.f~iT) 

9.2.15 Jt ~Pi .Yo ±I' {f.; it It !R lt1t~iftl ~- YtS1,'it#i!~:iEAt, ~li# 

;fm S {f.; lt1t~ Ji1] 9 ,/f.~~ !£ /' $JHa1 , ;t1t ~ ift] ;fdit Pf YA ;R Jfl1~~ :i~At!f ~l ;.\ , 

~~E-*#~PJ~tt~~s~~~~~OO~~~~;t!RaJ.;~& o ~~~~ 

~~~~~~lt~l~.s~~ff~~aJ.;~~~~R~~$~~aJ.;~~L 

~Jil]~.;f_ o 

9.5 .2 1f.lt1t~iftl -* ~.it:i£ff 'f, E-xt-M>~, 7Jb ~ -~Ht r {f.;~ Pi it~~ 

*aJ.;~·~ff·~~~~. *s~•*•~-~~••0 
9.5.7 tt1t~~iftl"'P -*~.ttaJ.;iE-;t±r~lA., ~~±r~lA, ~jlj4-~l.tz..z 

raJ 1t m -;a+}] ~i 0 

4.4.2 E-xt lt1t~iftl -*~.it {f.; :i£ff~lA~ffiftli~ o :i£ff~iA ~~~±I' ~l 

A.,~•:i£ff•A.,m4-•A.,#4-•A.'f o 

#l-:t-4-t _;_ : ±•#t:t- 0 
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~~iWi* --------------···-
i'~1-t2:WJ *~8"Jl911$ift¥115"~~fl £l911$1:.f' IZ 8'-JtJJ~~:s:Jt, 1:f';fls:.\:--'=3~~1:f' 

•s:.t~~-ffi~I9J;$~~~~k~ml9Jw~~•~~~~~B~*·•~~~c:p~ 

~ 1-Tm~ 8'-J ¥'5 ~ --'=3 Y:JZ.¥-5 ~ 8'-J ~~]'z o 

f~~~~ ------------

~~2:~*~~79J1$~15"tt~-~*~~--~~~~~·*m1:~IZ~:>Jt 

I9J;$:if~r8"Jift¥1"P~~i:J o 1:~;tls:.t, ~~1:~;tls:.t.&1~'ll;tls:.t~;tls:.tz rBJ 8'-JtJJ~, ~~ 

~~~2:~*~~IN:if~.ffi~ml9J•~~liW o 

~~2:~*~~79J1$~15"tt~--'=3KAA•~tt~~~1:~~m*•~~~~:>Jt, 

i:IL~{~1-Jj2: )ft¥J*~&,®fffiJ..-1}8"JtJ:~~ o 

3.6.2 MLm -¥1tr 

is~~--'=3~~isi'~~z i'BJ , /f~i'JHJ'Jisi'~~z i8J8"Jffi~J.W::3/f1~r IOPao ~8Jt~ 

~~2:~*~~mm~•+~-~~~•+~tt~~r5~--'=3Y:Rr5~~~~w~~ 

r_m o xoo~ ~1:~8"Jisi'~~~1-t2:ift¥J*~m**:ii~~1-T, ttt#t§m8"J~1-ti'l13J lJ , 

~~i'~1-t2:ift¥J*~~-:if~8"Jl911$'i"£~~~:>R o 

i'~1-t2:ift¥J*~~-:if~f*~PI Jt~: 

• tJU_§_~•+~r= tJT~•- @]~•- :!!~•- fiF~t8"J~f-*+~. ttt#iai'~~xt 

~~is~~~~1-*ffi~; 

· ~~~~-~~=~~~~mm~~:i!~.•*~~~~~~-~~-~; 

• isi'~~~-~~r= ~isi'~~--'=3~~isi'~~z rBJ , £~isi~~--'=3JmOOisi'~~z ,'BJm 

{~-~8"Jffi~~11llJ o 

3.6.2.1 tfLffiJXl~SJZ~lj 

tJL~].~I:if~f~:f~ VJ2:ift¥JtJL~_§_~~1-*~Jlffi:8"J~I~~fift¥115", ~p VJ2:ift¥JtJL~_§_~ ± 
~~~~•- @J~t, m~t--'=3:1!~Iz~~~~~"P o ~~1:~~B~l911$tt, 

2:~*~~/f~~B•s:.t.~~£/f~•s:.tT~mm~•~~o 
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:fJL~ii.JXl.:fiJ::IjLOO': *JXl.:JJ:L @JJX\.:fl.L iM'JXl.:iiL flJoJXL:Lil: 

fjj;JX\, 

fjj;~~~~ 
~ 

~ 3-98 fJLW.JXt:m:SJI~~i90 

*~~•*m~~Bttw~~~~-~~~~*= 
• if JXL:I: >fii:JXL:I:; 

• *lXL:I:;:::, @])XL :I: + fii:JXL:I:; 

• *lXL :1: ;:::, if JXL:I: + @] JXL:I: 0 

r-----"'1 fb·:--

fE{.--

if JXL:I: J=Jfii:JXL:I:s~JXL:I:~m?Jc5E Ti~I¥12Lxt~jl~ ~:mf*ff~, ~i,JT JXL:I: >fii:JXL 

:I:Bt, ii!:f$1Kxt~j7~7.JlEff; ~if JXL:I: <fii:JXL:I:Bt, i~i$1Kx>J~jl~ 7.Jfftffo ;J1H!li:E.m 

1-T ~mrfb~tz:.!0:1:~3][~Jl',fl1~ (GMP) B~~:>R. ~i~~~~X;J~jiH~HVfi\iH~lEffBt, ~ 

Mmm~JXL:I:~-~~-~ifJXL:I:>*lXL:I:~~#.ifJXL:I:J=J*JXL:I:~~m?JcJ:ET 

il!:f{$-JKX;jjl~:mf*J.±j]~~jc;J\ o 
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~ ~fi¥, f$:S:~I'SJ~·I1JIFJXlB~~riZ: 

mm:S:~~rz:m*£~~~.mm:S:~~~~~~m$~~•~ffi~~N~ 

~ 1-t, ~8Jtm ~ * tJE 8~ 1JT JXL _;_ t& tJ.H1F JXL :I: 8~ ~ 1-t.Jt!: 1-T !@C $1 i]i¥1 1J , ~ l!\l tJHJl JXL :I: 8~ f!} 

~•~•~m$~~-~ffi~~N~-~0 

C 1JT JXL:S: -11FJXL:S: ) ex: *tfE•f*-ffi~, if,IT JXL:S:~11FJXl:S:8~f!}~~r~~~$Mt~ffi~t~ 

NE!~-~0 

~ ~r1l:rt~~F~r1J'tr.\:s~tJJ~ 

if~F~r1l:rt"F, ~rw~f~l1:~1-T, AlJH¥&~. w~11FJXl:I:~Y. 1¥1-t~i]i¥] 

* t1E L2A 11£:i!JXL :I:~ 1-T o 1!!H¥ ~ :!:!!~ 1JJm mLlEif§ m 8~ 11i=f$~lU1iJ m * , ¥~ ~ ~ 5CSU~ ~ 1~ 

¥U ::ff5f}{~iM 0 ~~1t~m1¥ ~ffi~~N s~•~. $1-t~ i]i¥] *t1Eif1I£:i!JXL:S: 11FJXLs~ fPJ at 

~1l£1JT JXl:S: 0 

• mit!;:I+*Z1J~~1-Tst, :I+*Z1J~w~11FJXL3fJa, ~~~i]i¥J*tfEs~,tr~,f1FJXL:S:t~:bo, ~ 

1:~U#f~-J]i¥JtJHJls~ JXL:S:~~r, 1JT JXL:S:m IPJ±l7t~:bo 0 

• mit!;!@C~~Wl!:~fi~.!@CZ1J~w~mm~ffi.~~~~*t1E~~mm:S:~ 

Y.~*~~~mm~JXL:S:~-.~JXL:S:mfPJ±l7~Y o 

~Jlffi::1JA:: 

• $1-t~i]i¥JtJL£Ji:i!JXL~m.&11FJXL~mw:'i:~::I:~Ni~~~ ~~. m v_;~~i~~:S:~ i]i¥1* 

tJE 8~ :i! JXL :I:.& 11F JXL :I: , ~ l!\l:i! 11F JXL :I: 8~ § $1 -J]i¥1 1J ; w:'i:1JT JXL :I:~ N 1.m~ ~ ~~ , ffl VJ 1JT 

JXl:S: B~i~IJ ::l:i]i¥]1J 0 

• t&wrz:m*w:'i:::f IPJ1l.J:.\:, w:'i:::f IPJ1l.J:.\:"F s{]:l!JXl:S:, 1JT m:S:.&11FJXL:S: ; * 
3J iJ ~ ~ 7G fPJ 1l.J:.\: "F 8~ JXL :I:~ .-J]i¥1 1J , ic *:tlf 7G fPJ 1l.J:.\: "F 8~ * tJE :i!JXL :I: , 1JT JXL :I:.& 11F 

· ~~m.J:.\:tn~~~.$~~~*t1E*Ww:'i:~:~GIPJ~Bm.J:.\:~•m•§Z1JtJJ 

~~~~$~~~*t}E~$}~~-~-.J:.\;tJJ~ o 
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30000.0 

17500.0 

25IXII.O 

22500.0 

20000.0 

17500.0 

15IXII.O 

12500.0 

10000.0 

7500.0 

liXII.O 

2500.0 

0.0 

I 
\ 

nl!i!Ri 

\ 
*liMRi 

lliil>ltRi 

~~Ri : 

10:00:00:AM 10:10:00AM 10:20:00AM 10:JO:OOAM 10:40:00AM 10:50:00AM li:OO:OOAM 11:10:00AM 11:20:00AM li:JO:OOAM 11:40:00AM 11:50:00AM 
ln0/2016 ln0/2016 m0/2016 lnll/2016 lnll/2016 ln0/2016 ln0/2016 ln0/2016 ln0/2016 ln0/2016 ln0/2016 ln0/2016 

~ 3-99 ;~;~~~~nma~¥JTJXL_i;_, ~JXLm_, t~~JXL; 

C*•±P~~a~H«~+-~H) 

3.6.2.2 I&~JXlii :lJL~jj 

{ lK~I~igyJ$) J%ilititf~f'i} ~:>ciJt!W 9.2.21: "~!Kk)tJxl/i~;:f§xtMu'l., )1-J;PJilit 

-~~ru~~o~~~~~*~~B~.~~~-~~m~*BlK~~-~•.• 

~*lK~~-~~xt~~!K~~-~**~~-~ o m~T*~~-~tt~ey~tt, 

-t111j! r ~ lK k:X 8'-J * ~~ :l:iJ!J iJ\5fO Mf:tf' o " 

!Kk:X~:I:.lfl-~r~t~~~~:ct~iJ!JVU..El.&i~mt£:1!~, @J~~:f-ll=~~~m!Kk:Xs"J 

+~r, !Kk:X~:I:+&?J-j;;: 

• !Kk~J!~:I:.lfl-~J; 
• !Kk~@J~:I:.lfl-~J; 

• !Kk~f-IF~ii+~r o 

ffl1$*~jg~ffl~W~~ffi?tjg~~IK~.~IK~~~~eynffixt~~N-* 

~~-~*JK~~~•+•.~~ey~~~-~*JK~~~·~~xtm~JK~~• 

f**~~:l:+irs"J•o!liJ 0 

¥~M~~~~J%~~*~,M~ffli$JK)tj;;!K~A , !K~B~~-!K~,~ 

!Kk~s"J~ ~ *~:f§xta!R~N• o 

~ JJW::Jr :r.\: : 

• !Kk~A, B, C:5H31Jilit-~:1:.3f~ri9!~~~~. ffl~x;J!Kk~~:I:*1-Tm~iJ!Jl1 o {~ 

~~~*~*·~~I~ilit·T~~~BC:r.\:, !K~~~-~ir~~~N·T~~ 
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1l51:JXL:I: 0 

• 1'~1-t:2ifiil*~*Jtl:JGIPJ~1-T1lJ:tst. ~JKk~JXL:I:f-~rrfllu~~~ § ll1rtJJ~¥O;fEJm1lJ:t 

T8"JJXL:I:~1-T, ~:E.ffi/GIPJ~1-T1l51:T8"J~!Kk~ § Z9JtJJ~iftil11}f:~:E.ffiff-t-!Kk~8"J~f-~ o 

~ll1r~m~~:2~*~~~TA~~fim51:: 

~ 3-too ¥~B31i::~iiJJ!fm.§:£iffli~U!t7Fi90 

· ~fi-51:1: ~~!K~A~~~~~IT#~fimJ:t, ~~!K~B~~ffim 

f~A o 

• ~1-TflJ:t 2: ~fJ~!Kk~ B ~~~~~ IT#~1-Tfl51:, ~fJ~!Kk~ A ~~ffi~Hl51: o 

· ~fi-51:3:~~!K~A,~~!K~B~~~~~~IT#~fimJ:t o 

• ~1-TflJ:t 4: ~fJ~!Kk~ A, ~fJ~!Kk~ B ~~~~~~~~1:.Ffl51: o 

~~~:JGIPJ~~BmJ:tr.~JK~~~JXL:I:llh~f-~. JK~~JXL:I:~~M~~ 

JK~~}XI,:J:-lJZ-~A~~~~~.-~~~:2~*~~fi~~ o 

3.6.2.3 )E~J¥:JXLm~~ti 

~ 12H'-JI2&rr!n~r m-J&titt7Fl1U ~xiJt~ 9.2.21 = "IPJ-1'~1-t:24:.iftill1*~r:p. xt 

1'-JJU m i'BJ :itt1-Ttl~ JXL, @J JXl EI"JtJJ ~~ i'BJ W\ti1!ffl I2S: ~ia~~tlP JXl* ~ C ~o ~m:J:JUIL 

~~J:t~mm~I£-I&t4~mJXL). ®:~G*mffwm~:~ttfim~ffi~~~~.~®• 

~m~•~m~~f-~®~m~ffi~£1:.~~. ~~~~m&~m**~~m~~ 

ffi&~1-t~mnf!i:o" 

I'BJW\titlPJXl~~s"JfJ:~~;t)Hi$, ffiJl, ffl\:1:, ~5f§~I£Vfl1rp o j=jpJXl:I: EI"Ji'BJ 

W\'tt~1-t~'7 1®iai'¥~~ffi&l'litll1r. ~7cs"JflpJXL~~1-t:tt~'7 1 ®ff-t-*~s"Jffi&~ 

~~~o ~-~~*•m~~JXL:I:f-~m~.~~ll1r~I£Tm~~~JXL:I:f-~~ 
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11 ~ ~tt~ ff.~ i¥J~j£ 0 

IZ::~>l<.: 

~ 1s1'$~ilit~fii:Jxl:tv1*3f~r 

m~AA~0~,~·~~*~;~4W~~0~,*~-~~W~o ~~~ffl 

/$~ff.~~JE, ~j[J%fB]fjp~--'=J~4fiFJXli¥J:®Ctfli-f}J1* o 

~ J1lli: :1J ;r.\; : 
• i9:4fBJ~'tEflp~--'=JJ%1B]flp~§~tJJ1* o 3~4fiF~~~B>j", J%f8Jfjj:~;ki~; 3 

~4flj:JX\,;ki~B>j", 3f~J%j'B]fjp)X\, o 

• 1£1s/$~@JJXl~m.L~:'I:~:!i~lt3fif1~~~~~, .lJZ-~rfli:JXltD~xtJ% 18] @JJXl:!is{J 

-~'*mffl/$~1¥Jff.~:ittfi§~~l1,.~fflf$~ff.~~JE o 

~ fflf$~ @];j:jj:~:!itD~f~f 

~~~N~~~m~~~tt*JXl:!i~*~'~**fflffl/$~*JXl~~~~*i¥l 

~~Vffir&:m o ~J%~1-TB1-m:~~~JXlfli:tiJ fflf$~, ~~:1Jn~~1-T~, ~J%*ffl @JJXl:fjJ.fo 

~ J1lli: :1J ;r.\; : 
• ~41¥Jf8Jifi:'j'iflj:)Xt,--'=JJ%j'BJ @J~:itt:f'J § ~tJJ~ o 3i9:4fiF~Jaz;/JBI, J%f8] @J~:k 

I~; 3~4fli:JXl:k i~B;f, 3f~J%f8]@J~o 

• ~miOi'BJifi:fll:~xtm1-m~il~:!i3fifs{J•QfriJ, ~4fli:JXlB1, ~~mt1s/$1R:11:1* 

ff.~~J.ti¥J&$ o ~4*JXl~,~j[1£~JX\,~:@:__ti¥])X\,]i.ljZ-jf~~~:®Cz;/J~4*JXl 

§z;IJ~1J~JXl:!i,~~~~*~m~KttJXl:!ii¥J~JE o 

¥~~~~*~i¥lm~:®C~AA,Iz::~•~~1-~~*JXlm,~•*JXlm*m 

IZ::~W~~ o ~:'I:~4*JXl--'=Jfflf$~*JXli¥J:®C~.lJZ-jftJJ~~4,1£IZ::~4~~ 

~1-TBt, § ~3fif~4--'=Jfflf$~z:JBJI¥Jfii:JXl:li o 

~ JJlli::Jr ;r.\; : 

• ~it T~E! IZ::fii:JXltJLs{JJ!±!~fii:JXl~m, 1s/$~fii:JXl~m--'=J@JJXl~lll o 

• ~4flj:)X\,~:@:~jf~0.lJZ-jf~~, --'=J~4~1'J~0:®Cz;/J o ~·~fiB>J~0.lJZ-jf~~ 

H3f, ~4:itt1-Tfii:JXL 

• 1s/$~fll:~~m~:'I:IN~lt3fif~~, *im:®Cz;!JAA~~3Ffll:~:!ii¥J*'J\ § iFJJ.lJZ-~f 
iftl""P fflf$ ~ i¥J 111: JXl:!i 0 

• ~:'l:?s/$~@]JXl~m~:!i~J.t.lJZ-if1~~~~~, ffl ~iftl""P?si$~&}] o 
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• W:4&:J:Ij:JXL:fJL 1 ~1-T:J:Ij:JXL:I:t~:tmat' m i'BJ:J:II:JXl:I:IPJtt-it!:1-T~0-"; W:4&:J:Ij:JXL:fJL 2 ~ 

1-T:J:II:JXL:I: t~;/Joat , m i'BJ:J:Ij:JXl:I:IPJtt-~it!:1-T~Y o 

• W:4&:J:Ij:JXLtJL 1 1~ 11::~1-T:J:Ij:JXL:I:~Y, m i'BJ:J:Ij:JXL:I:IPJtt-t~1Jo; W:4&:J:Ij:JXLtJL 2 1~ 11:: 

~1-T:J:Ij:JXL:I:~Y, BHBJ:J:II:JXL:I: ~it!:1-Tt~;/Jo o 

• ~1'-tJJ~:ct1'i8Jt~BHBJ:J:II:JXL:I: § $1-f-~rW: 4&:J:II:JXL:I:121-t8"JiJJ11 i11'i, lsi¥~ 2:3 

W: 4&:J:II:JXL:I: 8'-JtJJ~MH~ 7 ~1$-~~:2$:-f-~f, {EI. tJJ~:ct1'iN.~ ~iJXL:I: 8"Ji!ffi&~~4;,:: Xfls 

l$-~~ffi~~~~~ o @fXL~~~W:•~&:I:~~-f-•~w~*mm~~ffi~12~ 

§$)~-='ff@JXL:I: ,f·~~tn~-*~JXL:I:t\ffi&,.*~l$-~~ffi~-~ 0 

3.6.2.4 :P~~firtl'89JXL~ ~~~i 

{ ~~I.illUsl¥1mW:ittirt~ ~xiJtrw 9.2.15: "fE~~~~a~·rBJ, E8r~i¥~r*.I 

~~~~-C-~A~)~--.~r*J~~~:I:**~~. ~7-='P~~fiWffl,:(.£ 

~JElsi~~lUJiJ fo.JEffi8"J1W=l£~{!:f:T, PJV.J*ffl~{It~9:.i¥1-t*MEIXL:I:n1! o " 

"x1r7GJT~F~'L'120liR~1H~.lE1tt~F~1-TSt8"J:*fJ!~~. x.Y-TJt{lli~~lsi~ 

~m:~tt~8"JJEffimm*m~£t~·ti, ~~~1-Tat8"J'fij'&, QA =tf!HlJ.!ft:l:~iJE~£~*-& 

::Ltill'. § :!ir ~~~ Jl!Uk f. ffi1 ~ o " 

~~~~:fJtJ:\{i::~l$1-t~ iJJ*ME8"J-1'-~1-T:fl::r.\:, Ell:f*t~Ji~~1-T, ~1H~t§m8"J 

i~1-t~JJiJ fox1 ~IE !K:ll!")Z8"J.1Effi, ~1H~ Lit:tlt-8"J4:.1AE:hrtJ o i~1-t~iJJ*ME~:i!JXL:I: 121-t, 

~IPJ~I$1K~~JXL:I:12~,~1$~JXL:I:~12~.•m:~I$-~~~*ME*~~mmm 

:1:, LK:ll!)ZJXL:I:-&lsi¥~JXL:I: ~~-f-• o 

• 7GJTIKJXL:I:PJ•*mMM!Er*J~T~~fi o 

• Jt~~/$!KPJ~~*·~~~~fiJXL:I:o 

mrw: E8ri$-~~~*ME:i!JXL~~r*Jffi~~&H , ~IPJIK~JXL:I:12~HfE&H, 

~*ME~JXL:I: ~~~,~IPJIK~JXL:I:~~~HfEIK~,I$-~~~*ME~JXL:I:-f-•• 

4;,::-~~.~rm~~~l$-~~ffi~~~~U o iPJ~. ~-*IK~.lEffi,l$-~~~* 

ME 8'-J ff=JT JXL:I:Ell: *t! .lEffi m:~it!:1-TiJJ ~ o 

i¥1-t~iJJ*ME~~:fJt::r.\:$J~IZ':~1-T, ~~~~:fl::r.\:~1-T~~m:~~-f-~r*MEIXL:I: , 

!K:ll!")Z8"J JXL:I: o 

~nm:h::rt = 

• § )lc:fe ~~ ~ ~~ :fl::rt T i~1-t~ iJl *ME 8'-J * ME:i!JXL :1:, lsi~ lK :ll!)ZJ!JXL:I: 8'-J iYW ~ , 

W:•:t~t-~~~~:fl::rtT8"Jm:>.KJXL:I:; 
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• ~1-t~iffil * m*ffliRii:t~t-w~~~f'tl.rtm:I:~1-T. ut:1-T:ffl:kwfF~~f£r.W~iit. 

:Jt-ii:ctr.ru~ii\B"J~f£xt m:I:U£1-Tiffil~; 

• ii:ctr.ru~ii\1i.ffliA1:EmJEfF~~1-t~JU3iJ:&JE&~*rw~m•, :P~iA~~1:f'tl.rtr 
~1-t~1JJ*mEI~~1-T-JR5E~f£; 

• *ffl~~~f'tl.rt~1-T, wrx:Pff!iAra~fF~wr~1-tm.331J~~f£. :#-:PffliA~f'tl.rt 

Ej~~~f';fl.r\;B"J § Z9JtJJ~U~ o 

~:ct :Pff! v..sw ~~ ~r=: tl.rt PI IV- f'F ~ ~1-t~ iJJ * m w --t-~1-Ttl.rt, 1±1:.f'~* 
]§-, § Z9JtJJA~~~f'tl.rt~1-T o 

~-t-~~~~*m~~-t-~~*mm~.xa5E~B~~~~~~~~mm~ 

~•~m•~~~mmm•~•w~~o 

~PQ:I:+-~_APQ:I:+@PQ:I:=*PQ:I: 

*mil= @PQii + :J=I~mii + •~!±\mil 
:tE*m*mm:~:~a.m~-JR~.&~~~n~~.~~~~~~~*m~• 

~m•w~~n~. g~m•~•~•~m•w~~n~. ~~~m•~•~•~ 

~-t-~~~~*m*m~n~B•.rt~.PJIV--JR5E~~~~*mwm:~:~•• 

.rt.~~~~~~*mw~~~~Bo 

3.6.3 1iili~1Lb ~1ir 

3.6.3.1 ~~ 

~~~~*m*AA85E~B.~~~~r:m~~~~~w~~.~~~~*m 

~B~.m~~~wm~~•Ejm:J:&~~~-JR4w~~~~.~~~~~~~* 

maJ£~1-Tw£~129~ o 

~~~~~*m~M•*mmw~•~~.~~T~~~~~*m:&~m~~ 

•iiwif'Fff~~~.If'Fff~B"J~#~~~~~*m~~waJE:tt o 

• ~Dff~&rPQ:I:iffiJ~•iiw~~a5E·~tt11t'Dff~&ri¥JiffiJ~85E·~11t o 

• ~~~ iJJ * m1±~ ~ ~1-T•.rt-r :f!g JJlz::fr-5E w m:l:iJJ~ ~· o 
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· m~*m*•~~~#. ~~~~~~m~~~~mh•~o 

~ilh~jf: 

• .:tx~ A !J .:tx~ B ~rSJ s"J:i!m~ilh ~jf; 

• .:tx~A~~~~*x~A!J*x~B~~~mh~•; 

• *x~A~~~ffl$~:*M,A*•~.~-~~~~mh~•o 

m~~w~~m*~~~~$~~~~~~~~!:j~fi-~o 

A.:ill:~ IIP Wci&i'BJ 
--',-

~------------- - ---- - ------ ~ 

I 
I 
I 
I 

$~~~~~~~~~fi-~T~fi~. m~~~~:i!mmh~•*~~~. 

~fi•~~w~~£~~m~:i!mmh~-~W~o 

• :i!m~Mmh~m~~~~~~~.~~~~~~~»m•~••~~~~~ 

i'SJ ~:1r ~ ~ilh *~ 1M.Il:l!G 0 

• m•, lli~iftU"'PY&:i':~~:i':'fffi~~m~u ~ilh~••~rmw*B~'ti~1~ o 

• :i!m~Mmh~~-.~~m•&~~"'PY&:i':~~"'P~h o m•&~~"'PY&:i': 

~JE*s"JiftU"'P~•, iJt~m~~ilh~jf &:tit-, ~~1t~iftU~Mt~m•&~B~'t':EFJ~:tlf o 

$~~~~~~-~£•~~&:tlf~~mmh~•~~~~~. &:t~t-~mh~ 

-~~~mm•!J&~~~-~~11~•.~•m~•~·•M•~$~~~~m 

~-~o ~$m~m~~~~~~~~~~~m~mh~~~.Mrm~~~~~ffl 

$~J3"J8~ o 
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I~tffi>R: 

·~/$~A~•~m:~~- @~. ~/$~B~•~m:~~- @~.m~. 

~/$~A@~W~~/$~B@~W*A@~~Wo 

·~/$~A~~~~@~-~~ff~~~; ~i$~~B~m~m~~@~mB 

tJJ~, ~~j_mj~f-IF ( @ ) -~;EJ\\ff~~~ o 

)ff( IE! :5t i'JT : 

• ie/$~B*Jtl~~+f-IF~~1-T~. iei$~B B"J@~A-JJ "0", @~~B~J! 

-JJ "o", ~8Jt~nX;Tiei$~ A B"J@JXLA!~:bu, is/$~ A ff~~1~o 
•-JJ·~~/$~AB"Jff~~~.~tffi~~~~/$~AB"J@~m~.-~@JXLAo 

~M!!:IJ:r.\: : 

• 1:£~/$~ B 8"1 @~~f-lr:JXLW _tNJit't~tJJ~R~, JA1-Tie/$~ B 8"1 IID1:lr:JXL tJJ~ 
~~;1:E~/$~AB"J@JXLWMNJi~A~~~jJ~~~.Jti~~-~/$~B@mtJJ 

~~nX;B"J~li~~m{fflU~, IPJ~1:E~li~-N~m8"J~iitfl_tm1-Tff~ift1~ 0 

~~:~~B"JWM~Bm~~~nX;JXLAff~~~-Ji:B"J~~tt~~~. MOO~ 

~/$~~~*m8"J~~tt~~o ~~mwmm~.~~~mwmDff .• ~&MB"J 
wmm~~m.~~~m~m•ff~~~N•B"J~~~~.m~£M~~~*~m 
__§_:sJl~1<l.:;: ~lXI-++- -1:13 ~,,q,_JI,'""' ~lXI<:< !,Z;; ,- "'- M:@. ,...._. l-l+-
.iET1:%JlJPJlJ 1 J)E~I'fT'J-L2.1JPJ/.J':;IL~1TP'J-tc;>/E 'J::t: o 

------ -- -- -- -- --·-· 

445 



3.7.1 t!ti! 

f'~1-t:2: iftil ~U1EE8 JJJ;*f£111Utr )fc~£-T GMP 8"JidW.tl:£1i:±l~_t, 3f~£:ct 7 JE:5t8"J 
~~:5t~.M~-~#.~~-~-~~~B»-~En·~~~illB~~~~o !JJ; 

*f£11JUfl§fJJtl!:/F}j)z2{,f.W,f/§fJJtl!:PJ~~W*B"J~~ o 

JJJ;*r£~~*~:2:~E8~~-~ttnmmffi*.~~*~*~:2:~~~~/F~ 

~B•~~-~~B.m*~m~~;JJJ;*r£~~-~~~mm~~.~:ct~tt* 

}j)zf§' 1Jt1-t~#~- , tllk~$1-t:2:1JJ~~~1-T'ti~~' ~1~~~~~ftfni*~~- o 

~ ~~~~* 
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E. a!.J ;t1t~JJ'l 0 1£ ~lo !1. !' $JJ fEiJ , lt1t ~ q, 1ftl'i1 #. Wt iif v:A 31Ufl 1~~ iEH;f- :f~ 

A.~~E.~#~Pi~lt~~E.~~~~~OO~~~~;tJR~~~ o ~~ 

#~~~~~~q,;t~#.Wt, E.~*H0~~~~~~R~~~~~~~ 

It Ji.~JJI] ~o:K o 

~3ti.Jiafl 

9.2.21 ...... ~-](!1iif ~I :itt'lt- JR.:J-£-;M ~tilt~, 1£1*-i£ #.~itA~ ·~ JRJ~;f.~~ai.J 

n~T~il1~&·, ~1f~~~~IAi+.#.Wt*H~~~~.~~ 

#. ~it :ill- -!V ~ 'lt- J.J ;f~ ·~ lR , ~H~ ·~ JR, k.ffifl ;f -=f J~li-, ~ JR J .. \A ~ ;;t~ xt ~~ 
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~~~~.~~1~~~-~#~~~#. ~~~~g~~~~Ai~~ 

~~fi.tt 0 

~~~~~m~@~§~~~Tm~~£~~~~~~~~-*o ffM~*· 

~~~m~m~~~~•~nm.~~~mm•~~m~*~*~~-~-~~~ 

)t;fff 0 

3.7.2.1 JJX21-'73'~ 

~*?ttRw~~~m@~~*' :§1-T~*' Mtt.P~*' ~~~~*~~JJIEI~ o 

·@~~* 

~~~~~m~@~~*~~~~~~~•*~~*-~•~*~~~~~• 

~*0 
~~~~~m@~~~*~A~~~*~m~~~JJ•~~ft@Wffi*o ~~ 

*~~mm~tt~~m~~JJ·-~~~~~•~m~•,•~@~•~.Mw• 

1t£~m@~~* o 

• :§1-T~* 
~~~~~m:§B~*~~~$~~-•R~~n•m~.~~~$~~~~ 

~--~-•m.~m,~~,~m~~~o 

~*~~~--~~~~~~*.n••~~~~~~m~~~:§Bttn.~ 

;:.m~1t~iftil~m*m~~IZ':~~~~~~~~ffi•*W:§1-T. :fi~~•1f£~~~~;flA: 

T~1t~iftil ~ ~ ~:§1-T ~* o 
• ~1H?~* 
~~~~~m~s#•~-~u~~--~A~~~A.~•*~~~#:§B 

~~~~*o ·~~**~~~~~*ffl~~~~**~' 8#·~~-~~-~ 
A~~~*~~*~o -~~~~~~~~-~~**~.~~~m~~~tt•~. 

m~:fi~•~•~•~--~•~A~~~*na.~w•~~~~~~~~-~ 

~*0 

-~~~* 
~~~~-~OOM~£~~m·~~~~~-~~~~~-&~~~~~.w 

~~#~~~~Mm~o~m:fi"~~~~~~~~~*~tt~~~~JJ-. mm~ 
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3.7.2.2 JJX2i-'5}fJT 
• JXltrL~~~ 
JXltrLJXl·~~~ft~~~-~~~IT~, JXlff~~~ft~~~=~~~IT~, 

~$~1-t~ft~t~s~-=-~~~frt~ o 

JXLtrLJXl., JXlff , ft~~:k*5f1Ht•: 

Q/Q2=n/n2 

PJP2= ( n/n2 )
2 

N/N2= ( n 1/n2 )
3 

~~,n~ft~,N~~$,P~ffn, Q~~-0 

JXLtJL~1-TtE 40Hz~ 50Hz t'Ci5r, Yfi~~~~-~:ne ::k o 

N, ;:::_N2 X ( 40/50 )3/K 

~~' K~~1.:Y*~' K E (0~1 )o 

~~i%ltrltllkJ 40Hz ~1-TBt, K Il&ffi 0.8, JJtBt~~~~ 50Hz BtB~ 65%o 
~•=#•n~~~~n~~-~~mA,~~~n~-¥m~rln~~~~~ 

~1~o 

• )Xl~Fi~~~ 

~~*mJXl~= ~~~~&~~~·JXl~,·~~~~~~~#~*m,~~ 

*~~~~)ff.IAA*fflill-IT1ift~~~1-T o ~~T~1%1*~~5t~~~~W:1~~ o 

~-ff~~~n~~JXl~= ~•ff~fi~~~~~~~*~*JXl~*~~,n 

~*~' ~~T~~~~*~~-~~fittn,~~~~~~**TF·~~~JXl 

~,~~~JXl~tttt~~~*~rl~:k~~~~#~w•~m,<~~I~~~rm 

~I~~~~~)B~~*JXlDff~~~~#~~A~~MOO o 

~IJ: _t~3!U.W §, *JXltrL~1-Tzv.Y!$ 71Hz, *JXl~ll!Wff 1050Pao 
~~~~~~ , *~~~~~~~~~~~~~~*JXlWffrl~, ·~~~~ 

i%]*~~~~~, ~JE't"i~ o 

3.7.2.3 ~~JJX21-'t~mu 
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#ftlfltflmo ?el~2:i)iij*~8{J~J:Eili1-T -'=5 ,Q\t;zjs:~#ftl:t!gfffi~PJ87'G:it!:8{J~~tt# o 

• iH!~~il1: 

~1-t 2: i)iij * ~ 8{] ili 1-:r * 7g 1: rz: t~ :rt , ~ ~ 1: rz: t~ :rt , m 'lit~ :rt , Yr * m 8{] 11 1'1~ ili 

1-Tfltflllif.ili:f'IM5iHiE~1-t2:ijiij*~i'l~]ili1-T, ?e~fF~tM&i't~] o 

• {~)X\,~ 

~*~~~f.ili:*~~~2:~*~ilifiB{]JXl~ o ~~fF~~~i'tmJXl~~~£!i. 

tc J.W: :I:JXl~~, ~~;zjs:~#ftlfi!J]f[8{]1Jtr3:JL 

• PJ8·11: 

11 f'l~mnmfffi rn 1t ~ 8{] J.W::I:$ n rRi't %nlt/fl'l m s{J ?a~ ~iP!tl iit~iiE, i*iiE ~1-r.2: 4: 

i)iij11 * ~ f'I~UJt·~~JE 1¥t !i.tz:ili1-T, ~ £ !i.tz:YF~~ JE ?s~t.&JJ!Jfffi:>Jt 8{]$!1&: o 

• ?a~!Rs{J~u?t 
#ftl ~ ~1-t.YF :m t&tm!i.tz: I!:: :if IID:ffi" Jm 7t 7g ~ IPJ t.&JJiJ , 2: 1jiij * ~ ~}~'Jt.lL 1'-B=i't I 

!:::ffi"Ymfffi*B{]~~z~.t&tm~M~!R~~2:~*~8{]~~~fflfffi:>ltH?t~~-:it!: 
/.-A-H-i!WA fT 1=17T:'ff?: 1=1 o 

·~4:?X!I&: 

~ IPJ ?s~t.&JJU B{]?s~~~4:?X!I&:~~-¥F 8{], 1-e~ IR:~JJ:X®fR~t.&JJUtk:J:E T ifEim 

2:~mm8{]8J:EJXl:l: o 2:~mmaJ:EJXl:I:B{]•Rfffi~~i't~~~~M~!R~JXl:I:B{] 

fffi:>Jt,-~M~2:~*~8{]~•2:00~H2:~mm8{]~~ilifift~ o 

D t.&ie~!RiJJ:X~'=\:?Jc!J&:: 6 ~20 {X I ;j,B;j o 

C t.&?e~!RiJJ:X~'=\:?Jc!J&:: 20~40 {X I ;J,B;J o 

B t.&?e~!RiJJ:X~'=\:?Jc!J&:: 40~60 {X I ;J,B;J o 

A t.&iei'~!R~mdJrt:if:t!gJXlJ!: 0.36~0.54rnls o 

·ff~~)Jt 

M~!R~-~~J:EB{]ff~~JJtPJ~~~~~~M~~~~-'=5~X~~B{]JXl 

~, ~IPJt.&JJiJ8{J?ei~~Zi'EiJifE!xt ff:&~;J'r lOPa, IPJt.&JJiJ?e~IRZIBJ~1tt~i't~B{]ff 

:& o M~!R~ff~~JJtm•~~J:E.Yr*ffl8{]11~mnm~f.ili:*~M~!RB{]~X~~ 

• ~~!i.tz:t~:rt 

~1-r. 2: i)iij * ~ 8{] ili 1-:r * 7g = 1: rz: t~ :rt , ~ ~ 1: rz: m :rt , 1~ •*~ :rt 0 1± ~ ~ 1: rz: 1~:rt 
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M~. ~~m~~~~~~~-C-~A~)~··· ~~~~~·**•~.~ 

nmJEia~~lUJiJ ~iE&~-ru-m--r. PIIV-*m•fl£~1-t~iml*~JX\,:I:~)J~ . .#1iffl*~ 
~~~*~~~~iE#~~-~~.nmJEm~~~~iE#~~~~~#~o 

• IR~-¥~f 
~~~~*~*ffl*IR~~.~~~~IR~~~~~~-~.t£~*~~-~ 

't~L *ffl~~~~-=p~~*l~~1-TB~·, ~~ IR:I!!::t~J]f[~~8{JJX\,:I:-~ii1Ji5J~. ~:E~tt' t:,'IR 

k::t.!:J ;It fill IR fu::t ~ ~ ~~~ 1-T o 

3.7.4 Hfjftf! 

~~*~~• = ~m~~R~~-*~~~~mm.~~Mm~~~*~~~~ 

fi~,~*~-~~~fi,~fi)X\,~~~}JOO~~ o 

*ffl~-§J;j\)Xl,:l:~i)i5]:fJL~.§.: 

f7t,~ = tt ~t<VJ\m,~~R 1*1 8{J)Xl,:l:ff~ifti1~ 0 
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,ffi,;fftrLfllR .;;; O.Smg/L < 1 
> .;;; O.Smg/L 

E!!~$ 
:M=if~J.J£ :M=if~J.JE 

( -zvrt:~WJE I I*JWlrt: ) ( =:zvrt:79!~J£ ) 

~ifi*J:!l~ I < 0.25EU/ml 

ilift1:1Ji!J~~N rm~if,ffi,IJ&.;;; IOOCFUiml rm~if,ffi,IJ&.;;; IOCFU/IOOml 
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t<ti{tl}(i¥.J?HJ3t - Eg~$~~J3t 

~% milt Eg~$~~lt ~% r!!lt Eg~$~~J3t 

1 O"C 2.4!-iS/cm 8 60"C 8.1!-lS/cm 

2 10"C 3.6!-lS/cm 9 70 "C 9.1!-lS/cm 

3 20"C 4.3!-lS/cm 10 75 "C 9.7!-lS/cm 

4 25 "C 5.1!-lS/cm 11 80 "C 9.7!-lS/cm 

5 30 "C 5.4!-iS/cm 12 90 "C 9.7!-lS/cm 

6 40 "C 6.5 !-lS/cm 13 100"C 10.2!-iS/cm 

7 50 "C 7.1!-lS/cm 

ti:Mffll}( a{]?Hlt - Eg~*~~It 

~% ?HOC Eg~$~~J3t ~% ¥!!!3t Eg~$~~lt 

1 O"C 0.61-lS/cm 12 55 "C 2. 1!-lS/cm 

2 5"C 0.8!-lS/cm 13 60 "C 2.2!-lS/cm 

3 lO "C 0.9!-lS/cm 14 65 "C 2.4!-iS/cm 

4 15 "C l.O!!S/cm 15 70 "C 2.5!-lS/cm 

5 20"C l.l!!S/cm 16 75"C 2.7!-lS/cm 

6 25 "C 1.3!-iS/cm 17 80"C 2.7!-lS/cm 

7 30 "C 1.4!-lS/cm 18 85 "C 2.7!-lS/cm 

8 35 "C 1.5!-iS/cm 19 90"C 2.7!-lS/cm 

9 40 "C 1.7!-iS/cm 20 95 "C 2.91-lS/cm 

10 45 "C 1.8!-iS/cm 21 100"C 3.1!-lS/cm 

11 50 "C 1.9!-lS/cm 

4.2.1.2 Ji:l9~~~7J<~~1!l!~t~t~B~fifj~x1t~ 

~00*- ~~~m~~~~ffl*~~~ - *~~*~ffl-~tt~~~ffi~ o 

~00~~£Ltl1-t7JGtFii~~ t~;f;F:xt t~_!X!.* 4- 3 o 
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Jffi§ CbP2020 ~Jlii EP10 Jlii USP43 Jlii 

~f# f.!l1-t7k ~~~I!Htl.K f.!l1-t7k 

trt\ 1-tl.K ~ 1'4 ~ '§ :/Jtff> ftE ~~trt\ 1-tl.K ~ 1'4~'§:/J #iiJ 4.ttrti1-t7.K 89 1.K m~ ~* 

89 t.Xffllk ( I ) t£ ?I!Hitr! ' ~; t'F ftE 89 t.X ffl7k t£ ~ ® 1!' 89 m: {f£ mt ii: ~ ~ 00 :£f 1* :i-' 
gx ML 13 ;$:~itt 31!- .TI 1:. gil_ ~,q 

#iiJ4.t:/Jr! -Txi*rt,&~~rtjj)i;Jt 1*5-Txi*rt,&~~rtjj)i; 
~~IE EIH.Xffl lk, t£~®1!, 

{lli~E:89:/Jr!ili~ 4.t89#iiJ~ Jt1lli~E:89:1Jr!#iiJ * 89#iiJ 1*5-Tx~rt,&~JFl:rt,:ct 
ffllk ~ffllk 

?.&~Jt{ill~E:89:/J:r!iliti 4.t 

·11:1* :7Cf3s<J¥Hm~-f*, 7C~ :7Cf389¥Hm~1* (3
) I 

pH/~~)t ®~Jtr4~~* I I 

~ <S 0.3 llg/ml c 6 ) I I 

::fmg(!Jm <S 1mg/1 OOml I I 

M~~ <S 0.06 llg/ml (6
) <S 0.2 llg/ml (3

) I 

.ill'.1if\l~~ <S 0.02 llg/ml (6
) I I 

£~Ji <S 0.11-lg/ml (6
) I I 

#\~ I 
fflr!Ef=~tJT~st, r;:JQ 

I 
#iiJJJt:rffi§::f~r 1oppb 

~f\.1-t!lm r4~~~JE (2) r4~~~JE (2) I 

,~tfVUI!R 
<S 0.5 mg/L (2

) 
<S 0.5 mg/L (2

) 
<S 0.5 mg/L 

J.mJJ!U <0682> USP<643> 

r4~~~J£ c -tl7rt191uiE 1 
r4~~~;E ( ~tl71!191~J£ I r4~~~JE ( ~tJ7:1!1fi!ti JE) (4) 

It~.$ J];]fFEr!) J.m!i!O <0681> 
7t~~J.lft!Xl~i.iJL1t, =iZ\i 

USP<645> -) 

~IHJiiJ];]$~ I 
fflr!:tf=~tJT~st, r;:JQ 

I 
ili~.Ii:t:rffi§~'f 025IU!mf 7

l 

1JJ&1:. !1m ~~Jt $f(Jij,~,~:;;:; lOOCFUiml fffif(Jii,~,~:;;:; 100CFUiml Jiir'$,~,~:;;:; 100CFUiml csl 

ii.: ( 1) -%'-JtOO ~5l-ili1]~;f;;fi GB 5749-2022 ~ 1..%--tk.Jfl 7]<....E.1..~;J;;fi ~o 

( 2) ~1-t.J]<. TOC #J:-;Jl'];:}::fp Jb ~1-tAh#i:-i.ro'J it-~19i "T 3&1ti-1Pf o 

( 3) W:.i:l+l §!i#t ( EP) :AAJ,:k.. : -Jii:l.~1.f::.7]<.!r.; ~.lf-~;t-;;r::.ff-@---Jii:!tt~i.M Jfl 7]<.. ( 0619) :AAJ,:;t.at, Jllt] 

;f!l.t% EP 5.20 "flt:i&.ft.it,-:f"*$JA!lft--if-1ii, 5!-ilit]#J:-i.ro'l•i'l~:k.::fp.Z:If~lL 

(4) :kOO§!i#t (USP) :AAJ,:k..: -Jii:Jtt~1t.7J<.!r.)~.lf-~'%1f-@---Jii:Jtt~i.M!fl7]<.USP<645>:AAJ,:;t.o 

( 5 ) il !Ill± ~.It !r.J ;"fdtf -t ;fl.i.. it 4i it- jf- /f-~ USP !r.J it- :;t 5! 1li1] #1:-i.ro'l ~it-, USP §iffih Jfl F 7t ~ 1H\ 

~it- o 

( 6 H 'f 00 ~#t ~ 'f.Z;If~:~L JU;If~~' i(.!§y-i:-~lr.J~{i.f.J1J ~~t., 1£;j!ft.Jf:.~*-Amral, #Ho, 

.Z;If~~f.J 0.000006%, .;f M T ~ tf 0.06!-lg/ID!o 

( 7) 1 EUiml=1 IUimlo 
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J]!§ ChP2020 '¥it& EPlO f~ USP43 Jt& 

.1:5 ffj; Y±Mffl7k ~~r±Mffl7.k a:~tm7.k 

~ ~ ff ~j· ffll.]( ;;!ik }A :f{f ~ 00 * 
;fJL~i;Ji&5E 8~ t.Xffl7.l<J.Jl\5E ~ 7.k ~ Ei;\Z 

lAMHt7.K fflu ~ 8~ o fflu ~ 1Jr! PI kJ mu ~a: M m7.k ~ * iJA( 
:JiJ:: = Jm.:i1::f:E-~-J&*J:j=l*f11*11lu Ei;IZ ~filj( 8~ ~ {~@: ::1: :JiJ:: ~ 
~, W:i&~-"37.K33i:fA1l8~1tfl{4=JJiiW: ~ VF {ltU.!L iY(ML Bljs: 

r±MfflJ.)(jg~t(!;1t7.k~* 
:JiJ::J:j=lt!: ~ :!Bll'/2J' 1:i~Ei;\t~~~J:>li Ei;\t tit W J2~Uilt1U.Jl\ 5E8~ 

fflu1}1Ji'! 
®M'1~~7.]( 

nJ\i, ~~T:ff~~8~~.'!:*1l151.1:~ t.X fflJ.K o PI xt 7.k Wt 7.k :Itt 
~~'li#; Ei)t1!f:@.:i1~ ~ 'f*® 1'T~JJI!, ft::l't:~~JI5~ 
~tl(!;1ti~* fflu1}, *ffl-?ii ~~~tl(!;1t~HJ!C :!m* 
JY_ ~~Ei)ZWJ ?ii& ~~~.'!:til~~ ® C Ei;\Z ;ttiHi ~ iB1~ffl 8~ 
~ 8~ Jt 11l!. iX#, Wu ~r~ltl. -t: ~ -T 1f1i1JJt111!.1f~j:)J~ ) 
( EDI ) , jJ:iH,& Ei;\Z ~~ ¥_& o 'i: f' Jtli ::(£ 
;R:JJO!z:mr~:Jl! ;m ilil:~m~tJ 

•/1:)jj( 7Gi3~¥1ta}l~1i$:, XJt x 13 s~ ¥It a}! r~ 1* I ( I) 

pH/ ~~J}l pH 5.0-7.0 I I 

~ ~ 0.2 J.tglml <4
> I I 

:;r:m£~ ~ lmg/lOOml I I 

M~t\: ~ 0.06 J.tg/ml <4
> ~ 0.2 J.tglml I 

SI[Jilij~t!;: ~ 0.02 J.tg/ml <4
> I I 

:m::>linl\i ~ 0.1 J.tg/ml <4
> I I 

.r,o:tt- I 
mr'i:f'~tJT~at, ~:fi:ffluJJt 

I 'l=!JDl. r_m § :;r:~ 'f lOppb 

~$\.1-t~ I I I 

,g,:ffm~WZ 
~ 0.5 mg/L 

~ 0.5 mg/L 
~ 0.5 mg/L 

JJ!JJ1u <0682> USP<643> 
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lJI§ ChP2020 ~Jt& EPIO Jt& USP43 Jt& 

14i'I~Jl\5E 
14i'I~Jl\5E 

14i'I~Jl\5E 
~~!¥- c =ztr!JmuJ:E ) c = ztr!JmuJ:E ) 

im!ilO <0681> 
( = ztr!l.Y!u5E ) 

USP<645> 

~Hl IT I*J lli~ <0.25 EU/ml <0.25 IU/ml Cs) 0.25 EU/ml (2
) 

1~~ ff!l ~IR!Jt 
fffi'.IT,t;H~ 

\'ffi'.iJ,~,IJ&~ lOCFU/lOOml 
IT~iiM& 

~ lOCFU/lOOml ~ lOCFU/lOOml CJ) 

).i: ( I ) 1£. USP-NF iifi.!il'] ";;f~Ptit.jij!f-Jt#i ri:_" tf, ).i.,M- Jll 1]<. fr.J NF ~ .h iW-1H, -iWH~ Jll 1]<. : it 
i!t, t~, t•;f..fr.J)Itif. o 

c 2) ill! Jk.m ~fl~1ii:il).iM m JJ<.-.ts!-iWJ#J:ijlHro~ l*l.._-t 0 

( 3) ~~:i±ift: fr.; ;"f; ~ -t .iii. it M.. it--#- .:f- ft. USP fr.; it- it. 51 -iWJ #;:i~l'] /5" it-, USP j§_!PJJ Jll ? 7t :£. ~1\ 
/5")!- o 

(4H'f!IJPJ#!-} 'fkilii~UL JE;ili~.M:., .&\~"t"±ht!r.J~1i.h117J-ft., ~~~Jt~;l!l;;f~Jlil, 1fBo, 

;jlj ~l£.71; 0.000006%, ;f M -f 4Z. tf 0.06!-lg/mlo 

( 5) I EU/ml=l IU/mlo 

&10AA~~* - ~Mffl*~~-~~-~~~(~OO~A ) ffi~,A~m#~ 

;;& 4-2o ~~~~i¥Jft, EP M~YiHil!:1-tJ.Ki¥J ~~-~~]£~*~ ( ~ OO~A) ff1:ff/f

IPJ, Ai*IKJ:ltlj;;: ~ EP ~~~1-tJ.Ki¥1~~-~-@- EP ~Mffl7.K1?-ii?: <0169> 89~~

~*Bt, 'tit~t~~f!l~=lit:i¥JJ.m:A11H~mt~H.&'1.m:1;;~~s.:rdl¥~f&¥.m~JN; _g:ff ~ EP ~~£il!:1-tJ.K 

i¥J~~$/f-:f4-@- EP ~~1ffl*1?-ii?: <0169> i¥1~~-~*at, 'tit't.5J~f!J~:Jit:89J.m:A1/'i 

t~;;t~t!i1:1;;53Hlltlf&i»l~JN o 

USP :imtt <1231 11itl ~ffl7.K > ~i*J?67cx~HiiWi:l£T1~~.:*:-T11itl ~ffl7.KB9.&!::A. ~ 

~.~~®M~i¥JW~~~,u~~~~ffl*%:1;;~~~-*~~~~-*~*~ 

C ;;& 4-5 )o !JW::~~AT-IPJ, ( ~ OO~A) x1£i1!1-t*i¥ll&*T&*=IK%~~~ID!!J~~ 

~~, OO~~-~~*Wn~B~H~*~,:ff~~**i¥l~m~¥~~~~-a 

~~tiFfl 
§<J;!I!i;tiFfl 

~~~~ §~~~ 

ChP2020 ~It& 
~1-t7.K !.KMfl:Mffll.K i3:Mffl7.K 

~~~1-tl.K 
§~~1-tl.K 

EPIO /t& 1i!§<J:J'JVlitffl7.K !.KMfl:Mffll.K fl:Mffll.K 
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#b~t'Fit 
pj~t;f;l't 

~~~:w §~~:w 

1n1 m aJJt m * 

MHtl]( 
J(j[P.&_Affll]( 

USP43 1\0C xifttMffl* B::!Jtffll]( 
xifllftr7tffl* 
xif~4:1-t* 

~% rlfrl.~ F-£1.~$fl~M ~% Ylfri.M F-£1.~$~~M 

1 O"C 0.6flS/cm 12 55"C 2.1flS/cm 

2 5"C 0.8flS/cm 13 60"C 2.2flS/cm 

3 1 O"C 0.9flS/cm 14 65 "C 2.4flS/cm 

4 15 "C 1.0flS/cm 15 70"C 2.5flS/cm 

5 20"C 1.1flS/cm 16 75 "C 2.7flS/cm 

6 25"C l.3flS/cm 17 80"C 2.7f.LS/cm 

7 30 "C l.4flS/cm 18 85"C 2.7flS/cm 

8 35 "C l.5flS/cm 19 90"C 2.7flS/cm 

9 40 "C l.7flS/cm 20 95"C 2.9flS/cm 

10 45"C l.8f.LS/cm 21 lOO"C 3.lflS/cm 

ll 50"C l.9flS/cm 

4.2.1.3 t:p9~~m!~~~)J1!~~~*a~r.m~x1tt; 

~~•n~~~m~~~~~m*~~~•*w~~*~~mm~•~-~n 

~1J~, 'W~IIl~~¥9!JJ1J~PI~-'M ~ ~00~~} [Q$~8'-J "liJJlU 0681 iffU~ffl7.K~~-

19!JJ~~, EIX; USP43 Jtli "<645> *8"1~~$", PT1tffl1£~EJX;~~~~$1)( o ;ft,L.,~>J<. 

~Qr: ¥9!u~*~~~$Jli)(f!ffl~W8"J3f~;f.l(JE~~~-1)(, ~~$1)(8'-J~~?!l!.§ 

ffl~~~B~&,~~~~&li#~---*~'~PJ~1tfflX~%~~~~?!!!.o 

~-~ft~~~n~ftfflfi~~~~-~~M*fi;f.l(JE, ~~?t!!.#~PI-ftffl~~~ 
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rtm~1H~t~tlE, :~xJBJ~:ilt1-Ttt:~H~x1, Eg~rt!rl~t~&,®'J:fr{>l:~tJ;JII.JE:~ms'-1 ± 2% m: 
oo li'J 0 * 1-T 1Sl Ht~t JE a-t , Eg ~ * 1Sl 8"1 4lt-t-it w ~~ '® ~ * 1-T Jf!.a~ t~t JE 0 1Sl ~ :m: 1 J \ ?tm 
$ J.llZ ~ ¥U o .1 flS/ em , 1Sl H ~ 1t J.llZ ~ ¥U ± o .1 flS/ em , r1ffi. 1t ifll~ it 81,; ~ :Pjij 1t ~ ::(£ ± 2 "C 

kJ, li'J 0 

mP~~*~ttMffl*-~ti-ttM 

m*~<~oomA>ttMm*m~**m 

"- t/7~" :ilt1-TEg~$8'-Ji9WiJt C 1!14-1 ), PI 

~ffl::(:E~~-~Eg~$1)(%~0 ~~.~ 

~»Wit.ill!.*ffl "-=t/7~" :ilt1-Tti-~1t7.kEg 

~$8"1~-!Jt.~~~~TMW?t~tt*:fr~ 

~1t~F ~ B"117tYi' o 

t1fllWU 
:®i:i 

~-t/7: R~%~::(£~~~8'-J~it~ 

B.~#~~mm**~*~B"1*~oo*:fr~Eg~$~~ttH.:frmJ.t~~~*~ 

1t*~~~~*~~JE:sJ.tB"1•~~mJ.tm,*4~~~mB"JEg~$m~~~J.tm, 

~~JE:B"JEg~$m~*~*~~$8'-J~J.tm.~~~~%ttJE:;~~JE:B"J~~*m 

*~*~x1$8'-J~IY!J.tm, JJ1U~I*~:ilt1-T~ -t/7rfll~JE: o Eg~$rfll~JE:~s"J "~ - ~rl~" 

~IJ,5"C~-1-~J.t8'-J,~~~~~B"J~M.~®'J~~~f.llZB"J%~Eg~$~J.t.mJ.t 

~& ± 2 oc 8"119::1:~~~~ 5 oc~-1-~J.trmlif1-TB"Jt~JJU~>Jt c 4 oc < 5 oc ), _§_~ft 

i/f11ffi. J.t 1 H~ o 19Hm , tt M ffl 7.k * ~ 8"1 1m J'lf r1ffi.J.t ~ 11JU 1:E 7 5 "C ± 2 "C ~ 73 "C ± 2 "C , .lit 

B1, '®~ft(P.~ 2.5flS/em@70"Cf'F~it:*~8{]Eg~$~1Y!J.t, ::(£ 78"C ± 2"C1Ni:Efif'F~, 

J'tEg~$~1Y!J.tJJ!U7J 2.7flS/em@75"C o 

~% Wr.lt ft.i;f$~~1t ~% ii.lt ft.l;f$~~1t 

1 O"C 0.6f.!S/cm 8 35 "C l.5f.!S/cm 

2 5"C 0.8f.!S/cm 9 40"C l.7flS/cm 

3 1 O"C 0.9f.!S/cm 10 45 "C 1.8f.!S/cm 

4 15 "C l.Of.!S/cm 11 50"C l.9flS/cm 

5 20"C l.lflS/cm 12 55"C 2.1f.!S/cm 

6 25 "C l.3f.!S/cm 13 60"C 2.2f.!S/cm 

7 30"C 1.4f.!S/cm 14 65"C 2.4flS/cm 
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~% WtJJt Eg-'i¥'$~1!JJt ~% yhjt)Jt Eg-'i¥'$~&JJt 

15 70"C 2.5J.LS/cm 19 90"C 2.7J.LS/cm 

16 75"C 2.7J.LS/cm 20 95"C 2.9J.LS/cm 

17 80"C 2.7J.LS/cm 21 1 OO "C 3.1J.LS/cm 

18 85 "C 2.7J.LS/cm 

M= #= -~*~,~~~~~ffl*~~*~~~m - ~@R*~ffl~~*~ 

~~'~*~~~M-#~~n~~~#,~#•~~m~M-#o *~••~* 

~ C ~Y'~ IOOml) ~~~~~~, 1W:tt, 1JJ"Pr£!3t~ 25"C ± 1 "C, i*'J ?.',Q1W:*~' 4lff: f% 

5 ~!# 1.00~~1t!,~$, ~ lt!,~$-fa~?:lt1t;J\~ O.lJ.!S/cm at, ic~ lt!,~$-(a, ~0 1.00~~ 8"1 

i:f!,.E.J'.$~::k~ 2.lJ.!Sicm, JJ10 #"0~t4~~Jl',~; ~o ¥.00~~~ i:f!,.E.J'. $ ::k~ 2.lJ.!S/cm, ~lUi 

:ltHl'T -#¥91~~ 0 

M- #: J.lli~I.-#1.00~ ~)§"5~1#pgJt!:fl', 1JJ"P fml. J3t~ 25"C ±l "C, ~ IPJ-* 

~~1JO.At§f!ll'\:1tlfl¥m~ ( 4iJ 100ml7j(~~1JOA 0.3ml ), 1.00~~ pH {a, :fi1ijij ~ O.lpH 

-'f!.{il , ~pH~It!,~$~~!3t* (*4-8 ) ~J!G¥0x1J.lliE!"J!t!,~$~~!3t, :#~M=#r:l-1 ¥.00~ 

1~ ssi:f!,.E.J'.$-fat~~, ~om=#~1.00U1~ssi:f!,.E.J'.$-fa~::k~i~J~J3t'ia, JJlO#"iJ~~if~~Jl'.~ ; 

~oM=#~1.00U1~8"Ji:f!,.E.J'.$-falml±Ht:~~J3t-fa~ pH {a~~ 5 . 0~7 . 0 rtLIEpg, JJliJ#"iJ ~~~{f 

pH Eg-'i¥'$ ( J.LS/cm) pH Eg-'i¥'$ ( J.LS/cm ) 

5.0 4.7 6.1 2.4 

5.1 4.1 6.2 2.5 

5.2 3.6 6.3 2.4 

5.3 3.3 6.4 2.3 

5.4 3.0 6.5 2.2 

5.5 2.8 6.6 2.1 

5.6 2.6 6.7 2.6 

5.7 2.5 6.8 3.1 

5.8 2.4 6.9 3.8 

5.9 2.4 7.0 4.6 

6.0 2.4 
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(~OO~A)RMttMffl7.k*ffl~T~~*B~~-M~:W~~~~2s~.~ 

ffl~~~~${)(*1-TiYl~~ o t!Fl.KY&::I:/910ml ~ lOml D.JrBt, ~~-~]R)jt:lg 251-lS/ 

em; f~l.KY&::I::/9 lOml D.)_t.B;J , ~~-~JR~:/9 5!lS/cmo iYJ~~Ef/,]~~${1/Gjc=f ~JR~ 

-m. mo~~711"~i!;J;Jt~; ~o~~*ii*r~~R~-m. mo~IJ 71/G1"~i!;J;Jt~. *- 4-9ft <~ 

OO~A), EP fiJ USP Ef/,J~~$i9l~~~x>ttt$: o 

£# ChP EP USP 

-2:17~ ]J~ 1: ~2:17~ 
~2:17~ 

t<l!:1-tl]( ft if p'Jfifiit:JI: 7J~ 2: -2:17~ + :7C~~19J:)Xl~]Zi-'f'1il 
~-tv,;(:£~ 

~=tv. ~~ 
;(:E~E!l(;~~ :il::~lJ(PJ~=iZl;-

~~tv.~~ 

~2:17r! ~tv~ ~tv~ 

l':i:Mffl?)( ~-2:17,1:E~E!l(;~~ ~-tv,;(£~ ~-tv,;(:£~ 

~=tv. ~~ ~=tv. ~~ ~=tv.~~ 
~~tv.~~ ~~tv.~~ ~~tv.~~ 

xtr7.KEJ: 8"J1t!JFlt§'tj, )A USP ~, Jf!.:(± 20 ilH2 90 1f{l:; g)t7f~il~ffl ~~$1§-t~ 

~-A~~~Ef/,J~~M~,~mroc~•~•~~Ef/,J~M.~~~m~~mD.J~~ 

:f:E~~iYl~ , PJD.J:J3liH~i1:.F~~$fiJ~YA/91!1~, VF~I!I~Efi,JT-1ft o §llli, EP .!::§ USP 

:f:E~~JtJJ.k~OOB~~*~~T~-.~~M~~§~:f:E~~~Y. 1!1~. *JtJB 

~~~?it nxJ!M"J TOC ~~$liJ S Jl@nJ(;~8"Jt;fc~1J!'£1:.~tiiYJ~ ( RMM) J3:¥-ffr/,J:(±~~iYJ~ 

tt*~~nlt/9~-~1:.Ffr/,J8Y&~~Ef/,J~~Jtl7.k*~l.DJ:::I:~-~~Jl@~oOO~~A 

~m~Br2~I1fm~~7fT$~~~m*~~I~~~.~~•~oo~~ffl7.k~ 

mfiJ~~~*Ef/,Jr-~m~~I~B~~~7fo 

4.2.1.4 ~U~FJ37J<B~~~ 

~~fflJ.kfr/,J~~-~r~£1:.Fttfi~Ef/,Jffl~.~*ffl~r~~Ef/,J~*·~~ 

~7JJ.Hts:~1fiiJ~~8"J-1fl3?t o JJR!f-t~fiJ1!iiJJfiJ1:.F~/GIP1~~EJffflJ.k8"JWJjiJ~:f:E_tr!J 

WPJ$m~#~*BM~o EITfflJ.kfr/,J~~~~~~~~mfr/,J~ttfiJ~Jtl~~. D.J~ 

J.Kilt~ffl Ef/,J~~ , ~~~~ £EJ:Efi,JJ.kfflr1liiJ~Jtl~ft1!iiJ~:lb&Efi,J!Jtffo 

~ ft OOt!Fi1£ 

( ~OO~A)0261 ii»!O < 1liU~ffl7.K > .!::§ (~£1:.FEJ:::I:~JJHJtVI1 C 2010 1ff!iiT )) 

:kr1liU~fflJ.kfr/,J~JtlJJRY!0~~11JH~:>lt ( $:4-10 )o 1liU~:lf:.illCi§:$t~~:Ji~£1:.Ffr/,JI 
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£~*~*~5m*~~~. ~~~-~*oo~*5£~~~~~~*~§~m~ 

±-tt!.JK;f§*~~~:l;~s"J~* o ~~t~JJIJ B:5&:8"J~. ~ 9=t 005~ ~ xt:7GM~~ffl111tl1fiJ8"J~1E£ 

~-~~m~B:Mffl*.®~~~~~-~~m~~~*o 

~J}Ij J:i\i:Jf.lm:OO 

~Jf.llK~Jf.l~~ti$~~~-~ . ~~Jf.IA~C~Jf.llK; 
t}:Jf.ll)( txmJK~m~tJ.:JtsqWoJW.m!fiJ c ~Jjfi~Jl\~~r ); 

t.XJf.IJJ<. ~ m ~;L~Xf-t7Mq!liiJ~J]bJ<. 

~~JK~m~~~•m~~~~~M~d~~mlK; 
~~*~m~~~~M~.•m~~~-~~~m~Jt~mJW.m~; 

;'1\1-tlK ~~*~m~Q~.*m~~~~mm~d·~~; 
;<M-tlK ~ Jf.l ~~~~8!liiJ JfiJJf.l :imA8M~~Jf.I7K; 
;qxf-tJJ<.~m~~~~•*IJ!fiJ~mtxJt~mJW.mifiJ ; 
;qx{-tl)(~ Jf.I~~!!JtJf.IJKEiqffilj ~Jffi:l)( 

~MmJK~m~~~~M~ . •m~~~m~d·~~. r:;&~:lmaq~~ 

~MJf.IJJ<. 
Jf.ll)(; 
~MJf.I7K~Jf.I~X8Jffi:~~~~ . X8~~~~.~~~ti~~~~-ti~ 

;fn:imA~:~W:~mt5t 

~-~!!Jiffll)( ~M m~mt1?Rs0m!fiJd~MifiJ sqm~ifiJ 

~ lEX~ ;f;f, i'i 

lEX ~·1'15 £ ~ Jl!Lii'U r 2021 !rf 2 jj 1 B iE :rt 7JJ! 11J 3f ~ Jltir i¥J 2021 !rf It& ~ 11ltl5 ffl1.K J1lJ: 

:i: t~"WJ ~ §'1:E~11ltl51E:.illt.ti1:!tA.ffl~ ~ ffllffi:H5~1!ltl 1fiJ ~f'9=t§fffl8"J/f~~JJIJ11ltl5 

m*~m"WJ o ~~~m~~$*, U~M~~5£mW~~~ff~~*~~$*~ 

!Jli~~*t~WJB"J~* o 2021 !rf#& ~ 111tl5ffl*J11J:ilt~WJ ~ ZJ)\~fflr1Wrff5f~ (advanced 

therapy medicinal product, ATMP ), t~J¥j§:J%*lJl~frf-lf~t-l-8"J111tl *, ~om~~f1j\:jfQ:JG 

~itt1.:Y~~-1xM8"J~r£fflfl§8"J5£ o i~J~"WJZJ)\~fflri lffittii\~ffl5£ ( ~o;f§* )o it: 

t~WJ/f§:J% ilffiBt11ltl*5£~5Yflf I 1tffl~1±1tfflZJW£~ifti]@C I ~~1!Jij }flj8"Jt~& ( fftl 

~o, £~iJJWC 1=1 ~~tJtM¥1fe~~§f ffl 8"J7.l<, ~~lfn}~~;fff?$~§f ffl1.K ), U~fflp Wc1!ltl 

~5Bt§f ffl7J< ( fftl~O, fflrt.Xffl7.l<B"J~* )o 

2021 !rf#& ~ 111tl5ffl7.l<J11J: il t~WJ ~ :I;~JE. ttHE EP ~it <0520 B:MJfiJ > ~ ~Tf~ 

~~m~~•~mlffi:~~J:E.~m~m~*-3H*~*~~Mffl1~~~1tm~~ 

*o 1:E~M&T, !Jli~~r~~M1tffl~~*®/f~B:Mffl*~-~it!:B~hl.~ 

Jt:fF ~ ~ ITIT ~ 1!ltl m ~ s"J - $ *. :JtJt:~:nJH f*x m tt. JM ~5 1 A r'5 ~ ~ . JM~ 1!ltl n'J 9=t 

1~~~~~ 0 
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~ ~ OO;fffii'i 

u~~*Tm$#~~~m~~~ffl* o u~K~m~T~ffl*- ~*~ey~ 

t~~~::1J1! IVJkEIJ::I:mHi o 1!!4- 2];; USP xtftU ~ffl;j( 89ftfflJffiJI!U o 

l'): Jf.1 7)< 

_ :tm5!'!::1'B'if, /!'~_ ( f,T if US EPA NPDWR :!j)t 
~:itt-zvg'll 1-t EU :!j,\t B ;z(l:i¥J1:).:Jt17.k*-"ffftl:!j)t 

WHO :k-T1:j,:f§J.ki¥.1ml¥J) 

11t _fXI.B<Joiit:flllzviJl!l1!1t.S, 
¥.f :iE itU £t.i Jf.l ~ l'r-.P.k l':V'f:i::til!\ -*1*1-T- ~1-t 
c ffftl :!m, !HJJ B<J~m, &~J!i ~~ ~ti?J 
API 1JO I:!j,\t ~_§_:Jtffl7.k ) ~~ jffijJ!t "*~~m!IW 

~7HT 

I 
lfn.~~*ffffll.k 

~ 

rl ~1-tl.k ~ 
~tWJ:!j)t~z~~:!j)t£ H i±~tJf.ll.k j--

/GJ!.-&lli'i':£1¥:1§~ 
~~EI<JIZ:, 12-(-*Jl.% 
1M'=~E't~~~!JWJ 

j!Jl:~ Jtn.~~*rrffl l.k 
B:M:ifiJ ru! 1¥.1 ~ 

1!13&:#-J<Ji J if!l~m?tfflJ.k 

:)j-tffiJ\:ifiJ ffl* 1 

~~B:M:ifiJ ID! B<J ~if!l~ I+-~_§_:Jtffll.k 

r 
, 

I ](Ji I §~ I iHtffl 7.1< ( :k ff< E!it~ l I 

l 
x~iHtffl7.1< 
x"i"ltfli}tffl7.1< 
:fllJ"i"iHtJf.l7.1< 

x"i"~1t7.1< I I ~1-t* ( **El.* ) I x"i"ll&.AJf.ll.k 
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4.2.1.5 %UBJFF.1~19; 

4.2.1.5.1 itiJ~ffl~)~I¥-J~?R 

?$,~~~~~~~~-#m~~0m~m. ~~jg~~m*~~§.I£~* 

~~~~~~m~s.m~xmi£~§.BA.~•~m~~~~~•. ~~~ 

iJIJ:lJ07~~ o ?$,7~PJ:k3&:5tj;I~~f\;, I£~7~5fl:l£LJ!:~1~ o 

I~ml~~t~ rn txft7.K1ll~*8{Jt§5fl:lm¥~. ~~ m ~~~1ltttt~!l!.F£ I£ 8{]:1Jo~. 
jgf*:fft11k)iP, I~m¥~ ~1it~:1Jo-® m ~~1ll~*:fJP;fof~t:!:k.F!f'm 8{]1t~~~1fiJ o 

I£~7~~t~7C1t~~:1JOJfiJ8{Jt§fllm7~. im'lftffl~.btfM:ffil~ QC ~!J~t~:!fHF£8{] 

~-~.I£~~~~--~~~~~~m*~m•~tto 

~·~~m~~~~~~~~*~~5fl:lm~. ~~aw~~~~mc~•-M 

~~£tt~~~).~~~~~~--~~-#~~~•5fl:l•~~m~~~~~m. 

~~~m~~~m*~m-~~;£M&~u,xm~m~~-~-•~m-~•~ 

:ttrttu, '*T-m~•~~*~~m8{]1~~~m~~*~ , m~r~tA~m c f9tl:tlll. r~~ 
~OOm)~~·~~~-~-~T~~~A~Mffl*~Tffi~~~*.~~-~~ 

~TT--~.:i:i~~~~-tt~~~-~ffi*~~o ~~~I~~.~·~~-~ 
-'h'±''#..:#:'~-;;\-;"-=+'#l,ri!:i:#:'~M -k--""'--++-Mr.~i:;: R=1 "~;!-;:#:'~" ')( ---!'-'li 
/'J l'r:tf'F?i'.';-T"'!!)(.,./u ,,.,//T,?R-:1'-V'TJ', /-p--"f!- lJ 1'r .gL-m ~'t?R-:1"' JC_- / I'-l 1=1 o 

4.2.1.5.2 iJirJ~ffl~)~~¥-Jmffl 

~~mm~~~-E8~~~~£~I£~~- FJ'b~tt~~~W~~~-*~ 

~o ~~~~~~rxm~m~. 1itffl~m~jgi~m~5fl:l~m~ o i~m~1itm 

~~~-*:iltf>Q {ft 8{J ~iJIJ :1Jo ¥~, ~-ffii1-*~~:1Jo~, ~~B)JO~. VJJ,U~tt~!i!FJ'b~§ 

8{J:tt~*~•~; £LJ!:m¥~1itm~t~~~•m 8{J~•, *~~~*~~m8{J~~~-~o 

£~~~I~:i:i~~~7COO~F~~*.~Jii~5fl:l~~~-~~~$W:ktm 

~. PT~~-~~~~*~~m£~*~~m. ~~~~£~J]jl~m~Mw&~. 

W-~~~J]jlm, ~im1itMm~~·~~mi£ o ~I£B~~~~I~~~jg~ 

~~~-~m~- . ~~~-~~jg~~~-~~£~~~~~~.MW~~~~ 

GMP~*~§~ o ~~~m•~~m~#:tt~~*m~#mt~~~-~.PJ#~ 

{ ffil~i1ll~~Il~tiJ~£i1H~I¥IT~129M- *fll~i~~m~ ti#8{J~m:t1 C 1!14-3 )o 
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f',fl,~~'f 
~~9=Hl~? 

IZ::.$:fl. 
( X1-t'*'Yf.i:bn ) 

f' P"b ~.$:fl. 
;fjj~ffliltill?J? 

1:E tu ~fr ~ , 1t n 11-m rtt!:?tU~:jst;;f: ~!1'. m, ~~~*to mt:S:i~HiE s{J 1-=r ~ tl'r J¥J * /G 

$,(~00~A>~*~-~-~~~~mt:S:~mo~-~~4~~~~~~m~~ 

#~ttMm#ffi*m*-~·~*~m~~-ffl~~-~mt•~~~~~~*.~ 
15/Gftf•t'£4:f.ifs:15:S:, u~ltto-T~lt o ~OOtffill EN285, HTM 01-01 ~OO~~t~ilill 

mmT~m~~~I~to~~r~~~-~~oc~£mt~m~.~®mJ¥J~wTti 

•tt#m~,R~/0~,*W~~,ti-~~~&mt:S:~~~~)j(:o 

#~~~•~mt•~*~~15·~~~~~~~mt,ffh•~~.m~15•~ 

~~-T~JJt,/Gftftt~~15:S:tou~JJt~/G~£~~~mt£~~~•.~®~•m 

rm~~£1-tS*tc~/G;flj~o[tij 0 

-T~lt: ~-~~15~~$~~-#~,&~-~~~lt~~.@~~*~;(:E 

tc£*oo~~1tt*~~•~m~m~.-~~oc~u~1tt*•~~~~m~.~~ 

iiJ~jC£~:J;;~~~~.rl!¥!\.JJt{~~iliBt¥!1.JJt~)j(: o HTM 01-01 tffill~JI'.JE: xt~~~~ut 

1-Tx"iiat, -T1-*lt/Gf~~ o.9s; xt~~~~~f.ifs::itt1-Tx"il"M, -T1-*lt/Gf~~ o.9o 
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~-tt~~*· = ~-tt~~#~~~-~~~~%~~*~~~~-~*~ 

pg 8~2:~*f1Ff~~*5G~fli:f~, -:/J ITffEI=I =f2:~~~8~~ ~~f*, Jt:#~~%~i'~ 

,~, {!£: 1~ fflff2:~ 8~ r&'b:JE~~1J i&titrhit~o HTM 01-01 ti'Fi'fJ] JE: & 100mlt§fU. 

Y~i=f~-~~~fJ~~Im:i13 .5ml ( tll~T 3.5%VIV)o 

:11~~::11~~~~~-~~-~-~-~~-.~~-~~-~~~-~~ 

~r&'b•~w~~m*•~m~n.~r&'b~~~~*o W:i:i~•R.Jt:tt~~~ 

:r~•~2:~.Jt:*~~#~~-~~ ;:i1~-~~~m~w~~~~&~:JE~~ 

fU ,~ Bt, ~~tit~~~~, .LltB;J J])C m 8~ ~-~~1ft ; j\, {!£:1~~-j(~:JE~~Ij ~ -~ >Jt, 

:ij'ft J]:~ :£]~~:11~ 3 'tt:J~BteP~.Uffil~JL'IL HTM 01-01 ti'Fi'{H]JE: ~~rJ!:·y~ffijJ~{~ 

];;*~ffiB;J, U~~~Jm:i125 't o 

>- ft 00 ti'F i'i 1* * 
~ i:fOO~~~ £j ~~&'b~r~-~~J;_mm; ( 2010 1f1~iT n xt~rJ!:·y~~~y)[~F:l}jfifij 

~~:JJmJ£.~-~~~•!=j~•~ttm~~~!:foo~~~~Mm*~~~pg$0 

*mm~J;;.~~~!:foo~~~&~~~-~~~~-tt~~*•-:11~~~ 

~-~~~~-~~~~*·•~~~~w~•~~m§~,~~~•F•~~~ 

R.N]iiiE~>Jt~ ~-, ~~ HTM 01-0L EN 285 , DIN 58950 ~t§ ~fi'Fi''i , ~~:!:~tJO 

~-·ti~f**•· :i:i~~fU~-~8~~-~1lltl o 

>- WHO ti'Fi'-lf** 

~ WHO GMP: 11Jtl ~ffl*~ ( 20211¥#&) xt~rJ!:-y~y)[~I'JF.JiifflE!~~:/J~>Jt o 

>-IY\MHi'Fi'-lf** 

20221flE;r\;7J~::$8~ ~6 GMP ffl* 1: :7Gilr&'b~r~ ~=f~r¥:-¥~8~_±~pg$§tr5 : 

• 6.16~-~jt~ft~~*~~~$~0 ~-~jt~ft~i&t~-~~~-~:/J 

Jt~ii~{!iftr~ 8~-r~~-;f~~:J;Jll.JE 8~1-t~~r¥:~fupg•• ~~~ o 

• 6.17 m~ll:t~~- 8~•r~~Ji.~~~ 8~~• . ~~*~mfm~J&r&'b~i&t• 

~~~~~m o ~:r•mm:r~~~~r&'b~ti*ITff*fi~~~-~~-~~~

~tt~uc ~~~~~~~&~ilft).•~~-~~~~~~~~"~Mffl*"~ 

-~~$0 ~~1£~~~*~~~. ~~~JEAA~*~~*tt~~-~~&'b*B* 

~o ffl=f~-~~-~~-~Jt:~:/JITff~JEAA~WBB~~~~*fiW~ o ~®~ 

~~§tr!Tt:J~pg$ ( ~~~~~ixi'JF.l ): ~•·t:t~f**•' ~-~fU:i:i~~ o 

~115J ~ 00%~~].~5{~~1¥:-1~8~~-ti'Fi't~~ -JE 8~ 7&J~f-, ~ 20ll 1f#&t~OO t~i't 

~ DIN 58950-7 ~iT - ffl=f~&'b8~-y~~-ft ~ i:f, ~~I~-·y~, IZ:·Y~~~r¥:

y~ ~t§~~-t~ti'Fxt tjj m ~ .m* 4-11 o 
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~JlU I.ill(i*f\; I!:;~fl; ft!i;~fl; 

1-t~~:tm!im ftit~:IJD /Gftit~:IJD /Gftit~:IJD 

15'-lk:l: ,;;; 10% ,;;; 5% ,;;;5% 

C-T~J3t) ( :;;,: 0.9) ( :;;,: 0.95) ( :;;,: 0.95 ) 

:i1~J3t ,;;; 10"C ,;;;5"C ,;;;5"C 

ffij]j£1-t ± 500mbar i&tJ:Effij] ± 1 0% i&tJ:Effij] ± 1 0% 

m~:i:ti&~>JZ ,;;; 300J.!m ,;;; lOJ.!m czJ ,;;; 2J.!m czJ 

/GI;itt-<=ci* ( I ) I ,;;; 35ml!L ~l;i~ ,;;; 35ml/L~~~ 

·t'£:/jC I 
m:m:15:1'JJl, x¥JLiJE, ~~EPI'fJaM 
/Gmjt!im,;;; IOmgiL ffl7k1§it~ 

ii.: ( 1) 1x..Jfl-t1~Jfl-tl!.~~i\1t7Jxilm.fi'-J$tit!Jxilm:i±:f1. a 

( 2) .:/£{DIN 58950- 7 X.ilm- JfJ -tP-i~it!J~i\xilm ~ ~ ( 2021 .it-JIB.) ~.iE;J(.:!:JilA~'f, ..:r.. t~i\ 

~~~i\it!J~~:i±~~;j(.··~-~ 0 

~ ~mJ;j:,j{1f-f** 

USP<1231 fttlm.Fihk > ~11*r£tl!:?ld'C8~1$£ffipg~:tmT: 

• £t!i*~ (.% USP ~it) ::¥fBti:JL~tfl\:7g "1i~H~*~" o ~*i~~;ft~~¥&1[ 

~~ti~~~£~~£~ti*oo~. ~~;l't~~-Rm~mm~w~. N::¥f~~ 

~~~~•mr*~ffWB~~~~m~.~~m•~~;l't~~r&o ~®~• 

~~m~mm~~:r~~m•Rmi£,w~1i~*~~M~m~~£~mmm 

r&. ~~~m~w~~m*~~A*~~I£~w~m~o~m~~~-~-~ 
~~~§~~•*••~*~~~~~~£~~£~ti*oo~~*~~~m~~ 

1'5~ o 

·~*~~~~~~~~*•*~*~~~r~~*~~Mffl*~~~mo*W 

~~~~~~*£·*~~ffT~*o ~*~~~~~~~~*•m~*~~*~ 

~*r&•-~•*~~~~~*~~4®%re*~*~~~W~o ~-~~~~~ 

•tt~~w•~~W~®*•m~~~~*~~~~~o ~*••~m~~-~~ 

m~~~~~~£mr~M~~;l't~~~~~-~~-~~m.~~-~~~~

JE < £ffiOOr*J$~WJJlU 85>o 

·~®~~•tt~*m~£~~~r&oo~~~£*~*~•~ 0 ~~~~M~• 

~~~7.k~nlt5fll451JI~~fi~M1r!f~~l:1itli~. E517>.rt~1~xt~~t-&~~-t='~~%!J 
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• JthA '=t;:5~1t];;~;:5at, tEI1t¥f1!.Hm::~:s~*•W:J1!0ik~7~~m~~*i¥1:ktt, -

%t:J4HJL ~7~1'F];;-f!:P)Jo~1fU 8~~~$-tl1~~1it:ktr o :ftn:lfrn -T~7~~~1it~, 3f H:9.t-T 

M=~s~:ct~-T~;t~t;:5rm:::Ffti9=i!f!:PtEI1t c f't~) ~1:, ]~-i.~7~s~~mttPJ~~~5t: 
~Fmm~o ~~ ~i¥J:::f~tt'=t~~~-T~~~Rilm~~~• I¥J¥®~~*~~ 

··o ~~~~~-~*00, ~~~~W:~~~WJI:o ~~.~~j!@~~-fi, 

~7~1-t'*~LJ!:oc:>'~ , x~·¥®~LJ!:~7~blZmm PJ~~~-~B~ o {!!~ . E8 -TJ!®m)Jo•·t::~: 

~~~ffl~i¥1 . ~~~~~~~~~N~m&o 

• i:J¥.1~ , :::f:X-T/$8~ "Iillt.~7~" PJ ffl -T~~FJ'bt~~!h7GfL~-8~~7~Ril, ~~ 

FJ'b~~!hii-%r- 8~-%tm¥s, ~~FJ'bti~!h~J(~fr mJ:, !J.&ffl -Tttt ::I:1!JU~1-t'* J'bfn .®: 

;r-t~1:F ~ a~EJT~~~blZffl o 

~ ~1tM3Fi'tf:4s: .* 

t~OO ;fJL1mifiYfll-IJ}~ -1:!Jm)JOI"W:-%r ~ ( fmf$ ASME BPE) i$~1B~~~7£LJ!:~7~ 

~1:*~*~-*ml¥1-w:*~~~~*· ~~~~1:!WI£~~~fiillt.i¥J~~~*m 

m1~ T I~UA'· 8M~ -'i'f o ~1)+/ fO .illZ. V' i'l 1¥1 ~{l~tr~l¥I %!i3iJ§ffi DIN ;f,iF 1l%il JIS- G ;f,iF i'l, J! ® 

1~1¥J§~;fJmJ:tt#~~;ftr, R. -t I 0~, *W~t:EJIL ;fJ;r-t;i!~fOmJ::I:1*iiEo 

{ 00 ~5F 1!JU ~Ifi-IJ}~~{l}~l¥J - 7Gil1:FiiJJBi: ~ :k-T£LJ!:~7~8~i$~1B r*J~:ftor: 

·~~Ril~M- : @-T7Gil~i¥Jii-%r*ffl~~RM.*m*fiRM~.blZ~~~ 

7~ ~ I A Yi!¥ iffr ~ # ffl ~:i1~A~Hl~U ~~ 7~& ~ l~flj( fli: t±l , ];; 1f 1J!£fH? t!¥d'F blZ ~%-~ 7~1~£tf7]( 

fli:~:Y~/$~:9~ ; blZ!f-PJ~~~%-£LJ!:~7~8~i9lt7t~~&~~ll1-t~Y&~i~/$~:>'~, :ftn:::FPJ JM:*. 

~.blZ*fflPIIJ.*fi*WM* i¥1M• o ~Y&-TM/$~r*Ji¥11*mtJ•~~illffi#:::fR 

1f l~Wi*JL~;i, fi 0 

• ~LJ!:~7~ : ffl -Txr!TF&T~ 8~ £LJ!:~7~£ll%~7.K:>'~ , :::f 1~~1f 1f1PJ8~l~'lft~}JOJfiJ& 

~~~mJ: . m~mPJ~i¥JJtm*~*~~~.rm~~~i¥J~•**mJ:~n~~B:M 

mJt~~o ~~~.*mi¥1W:*ml~~mn•*~oc~M~.*m~~*~•1:!1m1:* 

~¥Jm~PJWtt,ffl-TRil i¥JI£ffl~~~~*A~ffi~U~blZ!f-::l:~~:ct~ o ~m 

l¥1~~~~1:u~~:::F~tt'=t~~•l¥11f~~~~"**ffl~~,~"*m*'=t~" 

~fl=P. ~*ffl~~~~~~~FJ'b~tii¥Jii-%r~.*mffi#*fiRil~.blZ~M~~ 

~:;:f~·ti'=Cf;,jl:~]l, -T~oc&:ct~OC. ~~~1!JU~ HTM 01-01 & EN285 ;f,jlf~~~B~ 

f"r1/E r*J 0 

{ 00 ~~1!ltl ~Ifi-IJ}~~~t1~1¥J - :ktt0ffl.*m GMP ir~~·ti ~ :k-T£LJ!:~7~8~i$~1B 

r*J~:ftor: 

· ~:lf~~ffl-T~~~~~i¥JFJ'b~ti,FJ'b~tJ-i¥JRM~*WM*,~W~ 
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Jt::5HR7J£ili~i~o 

• ~'H~Rlili:;f-B=ib~fflij(;~:!;ll!ij(;~>R ( :tm USP .!:3 EP )o 
· ~~~:!;ll!~~*£ili~R~~, ~~,~#~~ffl~*Et9~Mffl*~~m•5 

~0~~,~®5~~~~~*Et9m•~*-ffl~•••~Et9~~ttm#, ~~~ 

~ttMffl*m•5m~£ili•~~••*B~Mo ~~£i:li~~Et9-~tt,~~-~* 

B~••~•,m~•~~~-~~~~0 
• ~:!;li!PJ~~i9:~1£5(;!ft®~~, .Wtl~O~i~t-§f!Jlt, -T1*JJtfO~t~H':E~f**•o {§_ 

~' EN285 fiJ HTM 01-01 ;f;f-lit'l!:f~T;f§*tlrWffo Jti)(:itt1-T!3~®£m~*S"J~ff!"'PJXL 

Jl]Z:5j-;fjf o EN285 PJ!V-Jt:t~~*~®~~~~~fflij(;#!:l£, 3fl£5(~~)Jtfl]~-f¥ffo 

·•~&-~Mfr9~Jt1)(~-~ffl~Et9ffl*~~-~§W~•1Eo 

4.2.2 GMP ~tiltd~fflJj(~~JEEI{]~;j( 

4.2.2.1 ~®] GMP x1mU~.ffi7l<~~ftB~~31< 

}!~~* ············································································. 

Mft+A• ~~m~S*~~~m~, ##~(~$A~#~OO~ 
A)~$t#*R~*~*o~~m~~~S**m~m~o 

Mft+~• ~*~~~R~•**~~~*-~·-~ft~~¥S 

*~~~~m~~~~~~$t#*o~*~~·~~ft~~M~~~* 

• A+;" • #; 1t 71<-, 11 M m 71<- 1it ilii ~ • * tt :iQ ?JT m .tt *-'~- s * JG • , 

~-~;~ilii~~~PS~~·~R~~~~-~~~-d&; If:@:~~ 

1t~~•s ~:l&Utjf,f:fl. 1rtt o 

MA+ft• #;~~-~Mm~~~~-~~~~~s~~~~k• 
1. ttm ~ )M :~L #; 1t 71<- liJ * m 1m JF , 11 M m 71<- liJ * m 1 o oc I2A _1_ ~ 1.ffii 1m JF o 

M-§• s~~~~m~R~~~~$*ft~m~•, **~S~ 
iE~o 

M-§·-· S~#g·~~«~#;~~-~Mm~tt:!Q*ft~~ 
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~-. #~~*~~o ~~~~m~-~~%~~~-~~~, ~~~~ 

et JJl * #U!iHi 1t 1Ji1Al5Q:: :t.lL 

M~+- *-~~. ~XC~, ~~*~~~~I£m~~~$. 

m*~rl-R. #*ff#~~~¥. ~~*~~~m o 

M~+ft• ~-~#~~~,~-~~&~,·~~M~~~~~ 

tt t4 5ftJ .a JJ- • irU~ m J3t , AlB i2t ;t * rs: I*J :1~ •1ru ;ttJ m :~t 1fu we, "*H9 m Jk s * 1f 
%:JiM m Jk89 Jfft £t;J;*o 

ME+• ~~et. m*~M~~~~m~~~·I*J··· ~#~~ 

it }f!:Jjz_J'JT*~~Y ~:Jt~ s9 tEJ * ic ~ 0 

4.2.2.2 WHO GMP x1itU~ffl7l<*fitB9~>J< 

2021 !¥#&{WHO GMP : 1ffU ~ffl7k~ s~iJi!iJ: 7K891ffH~-, 1i'/f:ff.!=J?tWCitl'it:fxt7k 
~(~ffi·~~~~~~-)~~~.~-~-~*~A o .!=J~~~~~I£~?1-

~~.7k~#~*m-~~-~fi~*~·~~ffl~$~~*fi~~.~~~*fi 

1ttJ1~1'J, IE! lltfijij{~ibK~1"-{f1tmW~3it8Jt~*m~T o 

2021 !¥#&{WHO GMP: 1ffU ~ffll](~ 8"J±~*~pg?ff~ffi : 

· ~~T7k~~~~.!=J~~tt~,ffl*,~m~~WC; 

• WiJ£7k8"J~·f;f,{{EB;J, 5ifflT EP E!"Jif§*r*J?ff ; 
· ~~~ffl7k*~~N~,•m~~~~3it~#~~~~~~~.ffl~~·~A 

*~~ffl7k*~~#~-~*fi~~~~~~~~; 

• 5S:HJi!iJ~MiJif-t:f-i-~:@~, 't~it~~~~ili, ~~ D,&m , ~~D,&45l:~ifii1f~t!RB"J o ~#

i.'X.1!ffl316L ~~~~~Wlif-t:f-1-~ PVDF B"J~~~Jiif-t:f-1- o ~~fl!, Ji11t*fQ~~ i'l ~it 

~Jl!±Jli\!Nit o ~~ l'l~*ffl~m!WiMt ~~~tfL:JJOI~~ f-*. ~ ~~f-*NitW:il11 m t-li=~JJ 
!J!U o if-t:f-1-E!"Jm~~~miU J:!JiAA~Wfli:/J~; 

· ~~m*~~tt~~m~mm~m~.*~~~~*fi~IW~ o if-t~~~~ 

mm~tt~~it~~~it~~~.~~m~~·o ~~m~~*~~~#.~~~ 

~1i!WI~'8ft4L ~~tJL~IJ&N:i':, W~;N$, mffl~f-*8"1~-iiE~, W:fJL;f)U1Eic~, 

W~A-%, ~Am~m·~~~o ~~-~~~~m·~~~,~~~~-(~ 
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~o 10o% -¥ Im. 10% § zwttnmm ); 
• *m~~m:~-rt~!:-T, ~i5l~¥J~;J\:litN7J 111 oo; 

• mm{~tE~i.W~:I: l~,:ff:fJL~ ( TOC ), ~~$trl?.ffi\.l!ti¥Jfl:r:OOL; 

• mM~~~~~tos~~*I¥J**~~.~~**~~i¥J~~~~m:OOLo ft~ 

B:Mffl7.K ( BWFI) jt!:J::J~!:l:Jo/J¥5~Btm~33U1~~±Jo/J8{Jf!P~ o 

(( !IXM GMP 13ft~ 1: 7Cllt"'£~1"' ~ ( 20221:f#!X) 1JII.5E: 

• 6.7 J.K!l!::£11!N:OOLlizJt?twc*m~¥JNit, ~m:, ~~ , 1ftJJiJt, iiftriJ" JKri.W~to~tt.P 

m:~~-~~¥5~.#-~A4~~&:1: ~¥Jma~7.K o m**11r:OOL~~*WN~~ 

!l!JI;flLfta¥5~, 1~~~¥5~ I 3'f!!t/;fiJ pg'Ji~ I ~~I¥] )X\,~~ ( f§tl~O, m ~j=jj:J?-8{]{~*-1~:@: 

~o ~3e%fi§ )o ~o * * m 9=r 1~l~ :tt ~ fl , Jl!U m t~ 33U a :W: :xt :tt ?mfl s{J %I i.W~ to t1tr? o !"' 7.K 
&:l:m1'41tif§~~$.1¥J:E.ffi1-T;friB o 

• 6.s 7.K*mm:~:tt1iflliA~oNFziiE, ~~M=~~s{Jfm:£11!, 1-t~~o1~~fm~1t~7.Kf-, 

#~ m¥U*l5"1Nt.w*!¥J~nlr!l 0 

• 6.9 7.K?twc*m~m9=r~¥J7.K?Jli:m~t#1iffitli:, ~~1~1~~~~~13ft.&lliH:J5%nX:~fm 

•I¥JJX\,~ o mtE•iA:tt~9=r•5E~~#mBB#llii~ o 

• 6.10 B:Mffl7.K (WFI) J.i\IEI31'41t&ftl=~li (tE.iA:li~i9=ri£5<.) i¥J7.Km1-T~ 

!"', #~~-~~rtt~JX\,~~;J\1-ti¥J:/J.:r.\J~H¥~trl%WC ( f§tl~o, *ffl 70"C V..t_t~y.ffi\. 

m~)o B:Mffl7.Km~:tt••~~~-r••i¥J~~I£mB~t"' o ~mn~~~&• 

~ist#-I::J;It:1lli~~i¥Jist#if§~1t, ~O~r!'*~r ( EDI ), Stlli~liH~~ o 

• 6.11 ~o *aM m Jt ~~ff@c :ff ~ l1 ~1Unt7.K 'ti ~f P& fl, u1 P& fl~ m: nX: 7rl5 ~ ~ , 

mt£~~$to~m~mB~P&fli¥J~-tt~~ o m**11r:OOL~~~-J.KRat£~P& 

fli¥J~Z*WC~~.7J~P&fl~~~~~1 

• 6.12 7JJ?-m~~~1~~~-%$;s{JJX\,~, m*im~~,ti~t~it~u~.&t£s~~~ 

s~~i¥J~JE:nt:OOL,:xt7.K*m*BRll,m'li~~~ o **m*m~~£mBm'li 

~~~m~:ttNFL~~¥Jmml~m~~mBmmo m'lil~~z~mxtl.K&*B~~ o 

~~~~~*m:tEl.K*m~~~mZ$~~m~;~ffl~*m~¥JJ.K~t"'~m~t£~ 

miA~I~BZ$,·~~11*J$~~*m~:tt~~#tE&:I:~~m~I*J~~m~o 

• 6.13 mJE:AA:xt7.K*mm1-=rM=~~1-t~to•~~llii~~ , ~-~7.K&t~~1'41t~ 

$-~* o *•~m:~-r~~-iA~m.~~*m~~~~-1\, B#llii~~-~q:r 

~~~~mmBJE:AA~W~o J.i\I:xt:M=~llii~~-*B@D, ~•iE*mttn~ffffl 

481 



~~~~o -~#~~~&~~~~~--(ITS)~~*·*~-E11Sm;ff~4*~ 

iliD~$~~Jf!A.~Mffi~~~~~~. ~~~~M~-~*tt~*~Jfl~%~o 

•~#~~~~~~ftm.~~~m~•~m&•~A.#~~~-~~~m1S

~m~:ttz:r"t:~1~*'1i7t~ o 

• 6.14 ~ic:Bbfil*li~tJX: ~Il8~1MUf3;, #-E11S ~ r iJ.Jlt = iiJH~ 1MUf3;::1!!~ ~ iti

c~~) $#.~~~-::1!!~m~~~~~~*~~~o ~~-~B~~1MU•*B~ 

~. ~~~~~~**~~. ~H~~~Jfi*~F£~I~:i.FI"!:F:i.~ffMm 

• 6.15 Yilt Jf17j(*~rEJ.ili:§1S:i!~~~L¥~, 19tl:\!D ,tr/,;ff:fJL1ilx ( TOC ) ;fD ~~$, 

~~~®*~~~~--*~~~~B~•~*~tt~o ~-ft~~•m•~~~ 

JXL~]ZiljL{il 0 

4.2.2.4 ~~ cGMP x~Ht~~ffl7J(~U3tB~~>J( 

~ 00 FDA cGMP 8~iEX:fi~r:f#¥9:;ff.::k~:*~11Jtl~Jf17j(8~1i~~*· ¥t]7 H11Jtl~ 

Jf17](89JWiijij~.#:;I;J11~;f§xf!§(~ o ~00 FDA cGMP ~* "ilit48911Jtlm~~.!=j~£1.%, :flO 

Ir:fMiF-1-~~ £~m!l!89 *00~1~Jt;ff &~'li, ~:fJDJfU~P_&45l'li, ~rm?JC1£:~ £ 89~ 

~'li , ¥f'li, 5$)3t , ~-~~'l':JX, Jmili'§:!J~;ft:{t!!,ID£~~*" o :\!OrJ7;J?£¥::1!!~00 FDA 

cGMP ~~11Jtl ~Jfl7j(*~89-®1!1}t~~*= flf:;ff}{D~)W;JJE~ '='" ~i!.Wf89~*; 11Jtl~Jfl* 

Jfl~~ftm#*Jfi~~~X~~~~~~~~~ft;M·~~-~~ft;W~;ffB 

11t Mtr? #:JW ; •~;ffm'¥Jt;fo rrffi 89 45 oo;~;_mtj#~;ff ic*; •~;ff mu ~ Jf!Jt * ~;t~ r'i 

ufi:;I;J11tj~ o 

(( ~ ~41: * * ~ ;f]Z ~ 1~ l¥J ~ ( ~ X 1"5 : Guide to Inspections of High Purity Water 

Systems ) ::1!!~00 FDA~ 1993 1f£1!1 89t~WJ'IiX14, i~t~l¥J.±~~i~:i.!W89JijJ3t, 

W~#W~7~~~5i~~:i.FM~r:fJfi~~~~Jfl**~ o ~ffil¥J~~W7~~ 

~~897t*~ilitit, ~H5fil~®*~if§:*~f2iJ@: o 5i;ft:1llit~l¥J-~, i~t~WJ#~~§ 

~ m;ff, ft::J!!t£1;!:!; 7 11Jtl ~ Jf! Jj( * ~ *fJ<fDW11!189~~1;§L~_ii'Dt~~ o ~ Bt, 1993 1f. 

iE~~Ji!E~~OO FDA (( ~£~I~1lltli~:i.!W~!Ji'fi[;f,ilft~l¥J ~ ( ~:)(1; : Guide to 

Inspections of Microbiological Pharmaceutical Quality Control Laboratories) t!Lt£1;J:!;7;f§ 

:*~m~m~o ~OO rnA «~~**~~~ml¥J~~~~Jfi*~-®:*Btt~*~ 

r= ~*~Jij-~ ; ~m#ttMJfl*@~~mA~~-~~H;m#ttMm**~ 

*~~JiM~~ 316L ~~f!XJ ; tl#~~H*Jfi:XJl.iiiiMliilit#~*Jflff~~rP!tl; ~*1i~ 

•*Jf!U'fP_&ft, ~~)t~Jlf.¥~~; ~Ji:J1tJXW~11f~*; 1~Jfi.J2:£~~~L'* ; ttt~Jj[ 
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;t;'\~r, 'Dll:f*f:fi¥Jt!JJtfflJj(!J6,®r1:E 24 ;j\Btr*J~ffl; ~f='7Gil~JfbBt, !iJ5{1:/=r¥)tffl 

7.KmJ::S:$~¥0ti:Mffl7j(f~l1t; ftt!:m¥~~:::ffti/f13~2st't"£~:!JO!lm~ o ~00 FDA § 1993 

~Lst~<~~*~m~~mm>~-~*~~~~o mA2Iili~~,~oo~~~~ 

~~i¥J#~mA~~*~i¥1m~~~*m~*~m~~mi¥1~#~~~0 ~~~1¥J 

m~~~~m<oo~~~rw~~~~mmm~M-#~m~~m > ~<~oom~ 

ITl!Wf!J~~- ~!Jm:!JOI~*) ~o 
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4.3 

4.3.1.1 m~ 

iiJtl~fflJJ<&~il=t~~ 
nt/it~* 

{ ti.J £1:.1"' JffJ::I:~:tlUJI'.VrL C 2010 1f1~iT )~ ~1L + /\*'1Jl'.J:E: 1fftl tf.Jffl7l<-.3Ij-"J.ili:~ 

*ffl~ffl7l<- o ~ffl7l<-~Tffl~ti.JA•~ti.Jffl7l<-~~*~'~~m~~--~tf.J£1:. 

f',M~~~~~~,~ffl71<-7l<-JffJ:JffJ::I:~~A~tl.J~~~~-Vr1-o 

ifftltf.J ffl7j(i3~~7JOj(Jff]:~f4~~±-t!L:l!!:t~*~1Ht ffii~o~ o ~Q*~7j(~:;Jt7J<_, Ji!l'lit:ff 
V1AW~1~1:.!Jmihfilf/G~q~::k, 1E!1~!3tltEixttlt~; ~o*~±-t!L :ctvt C ll'iA7,k, ¥ilJJ](~7J<_J$ 

71<-),71<-~~ocffi~tltM,m~~~~:fftlt~71<-~~~oc.:ffm!lm~M1:.!lm;m~m 

71<-Ji!l'lit~~~•~~•~m•m~~~~,~~~·~~•~m,M1:.!lmihfilfffi~ 

tltM,*~~:ff~~~M1:.!Jm~S1:. o ~~tt•~~,~7J<_7J<_JffJ:J.ili:~~~m71<-~~, 

~~~~~~7l<-~ttMm7l<-~~~m7l<-,~~~~-~t~.Jm7l<-~~~*~£*~* 0 

~o*~7,k~/GiU t.Xffl7.Ktffii'i, ~~~JJ)t~tt:%#J·~7l<-Ji!l~ffi~:t.l*~~:t.liU 1ft.:ffl7KE!~ 

tffii'i, 1t1§-~:itt-t/7~:t.lnX:~r4ittl.JA~*EI~MHtJK~tt~t ffl7l<- o 
{ WHO GMP: 1fftlt!.Jffl7J<_ ~ ( 20211f#li) 1J\'.J:E : 
• t.XfflJj(E!~JffJ::I:-§1!~ WHO t.XfflJ](JffJ::I:1/i(i¥J~OO~ffitffii'i1-t~li.~_Q (ISO) ~liUt 

~~g~oo*m~~~~~ o ~ffl7l<-m~itffi*~~~J:E~ffi*~Vt1 o 

• ~}tj7J<_~~~~~*·~·#*· o ~~*·~~~§j!-7J<_,:;Jt7J<_,~7J<_, 

~7J<_~-7l<- o ~~~~Jtj7J<_~§~~~I~~~~~~71<-~*'# o A~~~~§j! 

~~-~~-~~~JE-~,~~~~!Jm~M1:.!Jm~~~o 

• txm7l<-m~m~~*~~~~ff•*,/Gm#~ffM~~~•r:£~~~ 

ffi;k:~~ o 

• t.Xffl7K~*§0ffl7l<-1~m*~' ~~§1!!5~*•:tmm~1~7l<- o 1~m!mm1ifff'i* 
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~~~~m*~•.~*B~m~~~~~~m*A4m~m~•.~~~-~~ 

JA1.K 1}]!:~*** o !.16'~B1 , m :im:ii:f±Ir *1-T~ ~ ~:f_l:it¥U~Jffi ~-o 
• :l!o*~li!tJ~a-~~t}(fflJ.K, 7tJJ5{!fflJ.K\!lJ!~ffl?~. Ji!U~~E2:iMnlfJJf!i:~{f;l:ifltk 

~~ o ~#AA~~~~~~~m~~*Bm~•w~~~~~~r*.~~-~ili 

:!! -J:q::: 8<J PI ~5t)}t o 

• 1!JU~:1£.ill(.~ 5(%-1i.f@~£'1!1-t7.K~r-'*~~J]bj({~~:f4iH'€?!~8<Jt.Xffl7.K~>R o :frllt 

tj% r, ~ 15U31J tB :it¥Ut.Xffl *~A~,~ , 3f:fr~ Jl5 ~ ~~J£ ~ B1 i'BJ i'BJ 1% *~*** *1-T 
~~JW o 

• :\!O*:fr~Jb~~8<J-®IJ¥i=f]It~{tfflt}(ffl7.K, -0"tl:\!O API 8<]~~, EJX:~~J.W:A 

~~~m*~•m~*·~m**1±~~~7Em*B~m.•~~~-~~~m7.K 

~-~mo ~~.:fr~ffl~~~-~*~~~:it~~ffl*~~mo ~~~~~-~ 

r!;fD*1-Tii\.8<Jt!i.M.$1JlZ£-T ~~-if1tJ o 

·~*~~mrr~a~*~M~**B~~*~m~m*. ~lllZ~~*~~$ 

~N:i':~Jt~~~ m ztiJJ o 

• 1!JU4t.Xffl7.K~ffl8<J~ID!IZ:~3%: Jm1i£, :ii?_&, *X1-t , ¥~$ ( fYtl:l!o, 1~ffl?XIi: 

WM),~~-m~-~~~5EXm~CEJX:)~m~~~JJto 

•lllZ*•~~nlfJ]f[~~-~~~~~~B,~*~**X~~olllZ~~~~~tt 

/f:, m1!l.3%&~r;t, 1-t~;to C ElX:) 1A¥~$~R.~ilill?XW~ o 

• mx>tt.Xffl7.K~J.W:A*1-T1it~~.oo:~JJ~. ~Lit:t~Yfm, *"'PE!X:1~1llZ121-tPJ§~5 1 jfQ8<J~ 

7.K~A?ffi:iPJ o 

• :l!o * ffl? 'iit:ff.EJ ?HJc t.Xffl1.K . .mu *fit :ff.EJ ?H~c* ~~ J.lll ~ 3~b.KJ.W::fr ftYlllftr::% m 
~~o :fr~:tt:fffitJ15.1llZ*mmJ£~1¥*B11tm~M o ~ffl*~fit:ff.!::J*~llll~m 

§~1i.f@{5ib.K ~ fiU ~ E!X:WfiYf o 

• fflr11JU4~:fffitt.Xffl7.K8<Ji&t4~*~1llZ§~$:J:Ij:~EJX:~rJIG. 3f:ilH-T¥~$ o 

•e\!llllZ*m~m~~~~~~B~:i':@ffi.lllZPI*B§m~~ o 

• *wc~mlllZPJ~:J:IF~~:ff~7.K¥ff!. EJX:m~m~m~IL 
• 1llZ 1JU1!J 3f-i-tiiE* ~:OJ@~~ m: III~ l11lJJt o 

• llllx>tt.Xffl*;f,i~U~**1-T~H~**JT, ~Lit:f~~~EMh~,~121-ttil5G o :l!o5lH.Xffl* 

J.W:A~~*12~.mm:tEJ.W:A~m~.~lllZM1I~m*~~m*~~m*, ~*~ 

r¥bf~~~7.K~t}(ffl7.K*1-T ~~~lfift 0 lfift~*~ll1ij-*-~*·~~ -ic~ o 

•lllZ*m12~~~~J¥~B*~ElX:~•*12~o 

• :\10*~7](*1}]!:, ~:f][tt#E!X:*~$~i&t:i':~l!.Jz52, Ji!!Jm~ t!ti£1-T~~~?JJ~ o 
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4.3.1.2 3:.~ffi1tJ:fEfjfl-

m~m*~~§~~~~~m*~-m~~m~m*~~~~*o M~m*~ 

m~~~~~~-~•~~fi~••~•.§~W*m•.#~~~mr~~~w 

W~~tttt*ttMMm~~A*o ~~~m~mttfi~M~~~~~-I~ma~ 

fi~~&.~-~~M~~~~-I~~~~mi~M~&~~~~o 

m~m*~~W**&~~-~~r£~~~~~**&, ~~*$*~~~ 

~•*mm~m*~~~*·*Am~m*~~~**&ffiM~~.A~~m~m 

--~~~*m,m•tt~H,ffltt~tt~H~~~H~,$*~§I£~m~~ 

w••~~ , m~~~'•*~ma, m~,&•~~~~~-~~--~A~m 

~m*~.m~~~~~,~-,~~~tt,~~,~~~~-~#*-~~Y~ 

~~~I£o *•~•~M#m~m~m•w*fi~~.~~~*m,m•tt~H, 

mtt~tt~v,•*~m•••~~~••o 

M~m*~~I£~#H£~~~T~~~=~~m*~C~~*~)M~~ 

m*•~m•;~~r£~~mttfi~~-~~~~~~~~**~~~~~• ; 

~~m~~~~~. ~~~~~~~Tm~mM~~**&• ; ~~*~Mm•~ 

m~m~m*~W**&c~~~~~~~*~&•);**&•~mm~w*m• 

f8Js"J£JJ1J o * 1 W*s"J&•£JJU~~T~~~m~m*~M~s"J~&•o *m~~f

jf~~. Nnm:uf®~* 1 W7k£JJiJ , Jj5tl'-, ma:~~&5f1J1W£•t£L*; rffi~m:lJ~~~M 

m~~~m~~~#, ~~~~-~h ,~~,~~~w,~m~a,~~~mm 

:tJJ±m r:; ]]!._ 0 m ~nw: s"J m ~~tt o 

~*m~m~m~m-~r£•~. §~~A•-~~-~~~#§~~m* 

*~~~fia~.~tt~*~~m~mtt~•••*•~~~*o ~*mm*fflffi 

~ 304 ~tJHIXJ~~~;fJ& o ~~~7kffil~~7kml:ml:J!~I=:#t~ , -K B>HBJ 1f:J]~Bt1-¥~'~ 

5!•~-~~~m~.~~*•-~~m~mnw:o ~~~~l!!Z~~~~m&,~$ 

*UI!IT~-N~ &'~~~7k~~)Jo~a~1JF£~~1flJ11!U Jf1J o ~o:W:~~~J]bj(*~~~1JD1Jf£ 

~~trlJ~m .~~~*~~#m•§~•~~~mt•.#~·~~*mt•~•~~ 

*f-~~~o •~~trlJ~m~~~MOO~~~~m~•~~m**~~~#o m~ 

~-~·~~-~~trlJ~m~~~MOO~~§o 
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$~~M~~-M~~m~M~~~~~,M~~~~~~H~~E~~*~ 

~-'~*H~~~~~#~~M~~rn~,*~~~WT~M~MM~~~~~, 

~#ffl~T~~*~R~$~ftW~~-~~R~-~~~~~~,~~*~~ffl 

~M~~~~*~~*-~-~W~-~~~~~~~-~~*~N~m*m~~ 

D(riJ, ~Bt-{f£ SDI (¥~~1~~) {!, lli*r£RN:::;; 3, SDI:::;; 5, :i3¥U.&J~~*mii:k 

r£RNJ::j SDI ~:i117.K~* o ;f!HJli~7.K*~s~·~~' :f~Bt~~M1:E:itt7.K~:@:j)t1Jo~~:fflj' 

*mK~--~~'~*~*fi*~w~~~~~~-~~1:E$~~~~~•mw 

~~o $~~M~~AiiM~~N~,M~MN~-·~~-*~~~, ~B~~ 

ffl~~~ffl*~ffl~~*m o ~*~*~~-~--~,~m~~M-~M~-~ 

~E~~=~~#,ffl~~~*~~~~-o ~~**~~~~~Bt,$~~M~ 

~~M~~wm~•~~m~••J::j•*tr~m~%~~~#~~~,1i:km~J::j 

~5'~trs"J~mm$-_I];!J~1-b.KiM**mt§:ki*J~ o 

$~~M~~B#·~~~~~~-,~~B~*~~~~~,~Mm~fi~ 

m~:tJTIJE:M&m I iEm, ~-MM1:Eh~t-t:IL~~8"J*•;fJL~5#~11~t±l, JAW~JJTI$~~ 

M~~~M?J!(~fJ~W1: a $~~M?J!(~m~~MJ1&~1.00~ SDI, :itti:::JJ::jt±\IJ&~, ~A 

I~JE:&m~~~Bt~*~JE:~~-~~~~~~~~&mfi~o -Mffl~T,& 

~mfi~m~*m~mmffl~*, ~~~~~#~~~m,&~~m~,ffW:~ttB 

iE~~m, ~~~~~*~~, ~M~~~#H~~*~~**~~~~~~ffl~ 

T, m~~~#*~~~~m~n,~n•*~~-&~m~~*o ~#M~T& 

m~$*ffl~~$-~,m~Ej~*~~ffl o ~~~*m1i~JE:~~B~*' ~T 

JE:M&~m~M-*,~WJE:M~~$~~M~--I*l~~#o$~~M~~~ffl 

st~~*~,~-1:~~1:~a,~M~ttn~ii**~T-,&wm~~~Tm 

ufF-~o 

c. m·I"::::MurmH 
mtt*M~-~~fFm~~ffl~•~~iim~, ~Bt~*~~~-~~~~• 

~:fi~i~JL~~D,bt~~~fFffl a ts'v.i*M?ltt~s"Jtc*~·~SM O.lppm, :fi;f!L~~~ 

•~~ 2o%, m:ff:'X::5c®'ll:~~s"J&~~=~~-r-:x:~;tx-a~•~•~m·~~B"JW!~W<; 

•iim~~~o ~~7.K~:ffm~~-~~st, ~m~m~~:bo NaHS03 ~1-t~:bo~~ 

~~~~*m•••*~*~~~-~-~~~:ittB~~, ~JI&~ffltt*M~~B"J 

487 



fi*~~ o ~~#~~~m~~m~~~-~D~~-~~~~D~~D~C~* 

A, ~~D~•*•m~~,•m*W*W~~ff•o 

M·ti~:d:y,Lt(:g pg tJi;1JtmtM·ti~, M·ti~~ ~~ 1lt $ 8~1~fL:fiJ § ::k8~ t~* liD:fR, ~ 
~m~~~w~m~~o-&M&~, mtt~tt~:g~-m~~#~$~!3l:tt~:g 

~m~••,~*~:d:Mtt~~,*~~m~&~a•mtt~~~~~ffl~*~o 

mtt~tt~u-•~~~m~•-m~$~~~~~, mtt~tt~:g&~mm#Q 

fflff~*'~m~~•m, ~~~mtt~•wo §~~mtt~tt~HBm~~~m 

~~~,~~~-~~~Am-~•~m~~~$~~ft•~*~~*-~*-& 

~m~ili7J<.~$~~~n 0 

M·ti~lffi:Atfr:iETM·ti~tt~H~~·~*AA~!E8~iE11ti1'F o M·ti~A~*~7J 

±~~mt1'F7J~;r-J-, ~IJ1Jtmtx~~t~tt, *m- :!iF!:%. 1ll~'ie- tt~E'ie~, i&~rll!~1t:tiJ 

M~~m~~*tt~ffl~ o ffl~~~ffl*~Mtt~-~~~~~~-~-~-~~ 

*•· ~·ffi-~~*~~**~~~, ~~,D~~W'iCMtt~~7J~~,~~ 
ffl 71<.-* ~-~:ii~1t~~ I!:, J:Uf5llf1.fflfll~%¥ltti~m~Uii 1Jtlffi:fll~%~;r-J-~1-T:IJO I, 
*~~~~~JE~IfF~~pg(~~~~~~)~~5lJ:~~~~ffl~~o -~fflffi 

A~~Mtt~~ffl~~~-~#~~-,~~-~fflffi~m~M*W%Mtt~~~ 

5&IfF:B~· I'BJ o ~11f't~&~, ti#ffJflj)tj 8~1Jl~%M·ti~f~P)kfflffi~m1~~ lOOOmg/g, * 
~~5\:iifF:Bti'BJpg~iJt~~~ 500mglgo ~~148~11ltl~~~m~tt!EAA ( 1Ytl~IJ, #-~I 
&)DJEQ'iCMtt~~-~mffi*~iE~~ffl~~~--M~ o 

§~,~~~~~~11t~-ili~J:m5llW-*~~-~~F-~M~-, ~m~ 

~r!Jjjj_t11Jtl~ffl*ffl1ll~%M·ti~~-:ff~ 8~ "~~1~~%M·ti~" ~~~~1lli:!JF!:%8~ 

"1~~1J!:J3tfll~J't:M·ti~" ¥lliffl~:k o "~~Q%M·ti~" *~~~, t&~:ff~-~-, 

~~~~m~~~~~•~•~mtF•m~, ~~, "~~•7tmtt~,~~~m~ 

ffl~~,~~~~-,~~-W~e*~, ~~Mtt~tt~H~~-,x~m~M 

tt~*~~IfF~-*o ~~T-!E~~~~~:!JF!:J't:~"~~~-J't:Mtt~"~~ 

~U)$, 7C~x1JM'~~JEB~:ii~1t~~, - £LP)kffl'C§:f1JJ5, t&~5 1 ®::kliDtH~§ o 

-~~~~*A-~:k·~~~~-, ili~~~M&~~~Att~:gpgfi~* 

®m~M~::k-~m~M~~, ~~tt~~mt~A-~~--~~~*o ~Mtt~ 

~tt~~ffltt~~, Mtt~~-~-~, ~~Mtt~~$~~m~~tt,::kA~~ 

m~~~•~m;g~~~mtt~~-~~-~~~m•m,m~~%~-~-~~ 

-~~~*o::k$~~MmA¥~~ttM,~ill~~~~~A~§pg$·~*B, 

~~,·~~~!E~iliBWw~m•m~, ~~1¥~-~~-~~~~~~0 ~~, 

488 



~M~ffitt*~~H*fiB$~~~~*m•~&!~~~.~&~~~~m#M$ 

~~~Mfto ~~.ffitt*~Mft~~fi~W~~-W-$%~~~~-M*~~ 

~.ffitt*B~~~--~~~~-®~*~*.~M~ffitt*~~H*B~m• 

~&~~~~~ey~~~ffitt*B~*~~~~ffi~~~o fiW~#~ffitt~~MU 

~~ffl~*~~€.~~~~~~~-. ~T~~Mtt~~~**~T~*·~· 

~ {ij~ T WJ:Jif'FJ¥!. fto 

D. ~;r~~§}ljt~:il 

~~~*~**~~.&•~•x~m~~•~•~.~~fi~~T*mffitt 

*P,Rffl~ ~ NaHS03 ~)]'l:~~tvf~Wiifl~-t":~~-5~, ~5~~~Cii7Kill:tlti~~i!J7 

fi~~*~o ~~.(OO~~~IWW~¥~m~~~M-*~-~*~): ~*~ 

~m~m~-t:~~-o ~~~~W~C~*~*~~%$),~Cm~•~~-t:~, 

~5~~~ § el3Jl:*1-t~%$J;;*~ 80% ~-~-=f~ 20% 89CW*~-=fo (BS-EN

ISO): ~&8~Hjt~, ~5~~p,~~tmffl~CICHg;:a"]-t":~ o ~5~~T~mffl~~1~1Jt{~ 

fmfftw o :ii~~5~~P-Ut, § el=JJ\:-~?f$JJ.%-=ffJJC~-=f, ~rmxtmVk*:f-TJmC o 

~*~!m·~~-~***~~#~*,jl]~,~m~~~,~•~m,~* 

~~~-~o ~*~!m-~m•~*~~.:ii~JJ~~k+•••~~~*·£~ 

m~*m•m•~~+ffio ~~-t:~~•~*•~~~*~m• . ~£~*~&~ 

~~~~~-M~~~~M~~~-~~~.~~~w•~~~*~~***~~ 

-~~ (ppm7k~ )o mffl~5~~~·Bt, ~mJ_g-t;~~-~~~~z5~, ~;W~i~~ 
~~·~~,~~~*~-~~~tt~~-o A~~~~**m~~*~~*** 

~/;JJ;; 85%~97%, ~~t~~89*7k, HJtC§f.89~5~~1fiJI~~~T~-~.:k: 

• ~Ca"Jf!P~. § el=JC~~'*• 1 JtHg;:; 
• **Jkma"J:Xr~~mtm~~'~&.; 
• 1P.~, B~~~¥¥-~1;;]1:; 

• ~* § f~~-~~~*Jk~-~~~ t~{i[ o 

*X 1-tY&:'i: a"J*X 1-t~~~m :~~~*x 1-tft ~m t)Qif!J*~r_m o 
mf)Qmm~~~*~~xmtm~~~•~•ft#km~~f)Q,mm~&•~• , 

~Ma,e~•~$f!P~aft#~~ o ~*m~•~*,J]'l:*~~~*~· Jllit}Qm 
~~mtt~~B,ffl~~A*~*~lllif)Qm~~~~%M~,~~~H~~~~~ 

489 



*m**=&P!i~ o 
$x1t~m~]g~i*J~r3(~~, rn &£?&txH~s"J!§t:~, txH~, ~~Miftil:m~~~IZ.r£1!lu 

*mm~,!@:~~M~W*~~rn••mM•m~ww~~~,~~~mwc,m 

ABs M::ff%mt-tl.W:s"J~t-tfl:l~~o ~~nxttt~~:it:H:Y:ii~ o $x1t~s"J3:.~=9J~~~m 

~1*1 :ru1 txH~ 9=' PJ3(~s"J Na + *3(~ i±l ®)K 9=' s"Jti5, ~~ -=r rm~ff,t:;J.k s"J ?i!oc, VJ Jl1J 1I:JiS , 

~~~r1:E&~~Mt&OO~:%, 1!JJf-)J<.5t~$x1tJ1<-J§"i±JJ1<-?i!oc~~:it:¥07G(Wj-T 3ppm s"J 

71<-fo $x1t~9='s"Jtx1t?H~t~no~5f!£J§", *ffl NaCI PJ:itt1-T~1:.'~1l, ~tt PLC t£1!Ju 

*m*xt$x1t~:itt1-T § ~r£1!lu o 
$x1t*m~~1;~t-1-ttl.kfitilil, mrtxH~s"J~1:. = 

R2Ca+ 2N aCl=2RN a+CaCl2 

R2Mg+2NaCl=2RNa+MgCl2 

fx1t*mili1-TIJ¥~or = ili1-T-+~1:.&m, Plitt, I~, IE¥Jic-+ili1-T o El3 r$X 

1t~'i=' ~txH~~~~tt ~1:.:;t~~'~1l~3(~ ~~JJ, H~ H~ *m ]g1i1± s"J1~1:. rm~m 

~myg*~~oom,:lgT~~~~~*m~~~:ii•1:.~ilifi,~~*m~~* 

It*s"l$x1t*m, 'BPJ~:t_m-iltx1t~~1:.st, Jj>'~-il'$x1t~PTIE~$X1t, i~wit 

~PJ:ff~:ti~!~l.k 9=' 1~1:. rm s"Jtlcl!~1:. o 

$x 1ttxH~/Gi!Ut•1t, 5.1R •1tfr='l ~ill~?H~:sb ~~¥ m s"J ~tm tf ~~ * 1t, ~-!-~ 

®::ff8"J~-=f3(~~~jJ o $X1k.?H~8"JS:(WjufF¥1lfrocMltt lOO"C , PJ~~:E_ffi13f£m1l, * 
~6ll::Ell!.*mwit:lg~f*~::, E.tmilst, ]g~**x1t?H~s"J1!ffl%frr, tftf-¥~%·$x1t~I 

rffl't'i~tt~~J§"oo o Jj >'~, tx1t?H~xt£~li 1'5~ t~~ijt®, 1-flUtill!Ks"Jmif&:JK 

'i='PJ~~~:ff'fR~rfl:l~~-=rmt~FsM~&, ~~1:.$x1ttxH~'i='Ils"Jt~m., ~3&$X1ttxt 

H~~3(~~JJ~~tf~~~,~$X~~Irmtt~tt~~J§"OOPJ:ff~~~k~$$ 

B"J~(i_ o 

~•*m~7.kJ.W:mm.fl:l~m¥~,$X~*m~~~¥~AA:Ittfi~Jl1Jtt•~, ~ 

~~*AA8~~1E~ilifio ~T~AA-~*,$X~*m~~~/G~~r£~1:.tt~~ 

m•,~~~~-~~~~~~~-~-~tt, ~~~r~&~~*m~~ocm:% 

fi:IH~*~~m o ~1:.tt~~~-~~~$X~~~~~~mmm.~mw~o 

490 



4.3.2.1 mi~ 

<~oo5~>~~=~~*~~~~~~m~~m#&•m~,·~~~~,& 

-~~~~~~~~~~~·~~5ffl#a ~~m~T.~~*~**~~~·~ 

~~-~~~*•~~~w~~.~~*~**~~~-~~~~**~m~mfi 

*~~~~.~~~·ffi~~•~•~**~m~m~~~~ftW~moo~~ o ff 

ffl&tt•~~~~~~tt#~m~tt#~eym~~·~~#o ~~*ey*m~~

~~~, RO, RO/ ~~-*-~ ( EDI) ~lmrl!t~tt#11lU* a 11JU 5Iill:.@Jk::X8{]~Y!1t7.kl±\ 

#mM~*-H~~m, ~*m~~~-~~~~~&•~~ffi~~~~~*coo 

4~ ),ft00~5~ill:.~~~*~**~~ey~~~•m~mfi~~.~mmffi•m 

#m~*ffi~~•m#m~o ~~**~~~~m~m•~*~~~~*•~~~ 

i!ffl,B.~7.k:f4f%5~x1~Y!1t7.k~~* o 

( $1;-Tx~ ] + 
'------' 

~ 4-4 !;ef-tll<lliU~J%1~ 

4.3.2.2 =t=~m1tt=rm1'1-

A. §jtjt~it#: fl&~ .. Fm~ .. ~~lll.&~~ 

Jm:i:;UJ!tj&-f!P ~ WHL 1~jc;J\;f§ .* 8{] Yffi' *M*11L ~ JmWIT f~u ~ ffifr& :7;; ~g 7#1 JJ , ~ 

Jm:7;;tt~k~.~-~~ffiJJT, ~~-~ttlm*OO~,lm*OO~~~W~m~~ 

WrtL flftilf7.kl?uJ\*~!Iro~~ttWJJX;~~tt-, W~-~1*fRjc~Jm*001~=IL1~~ 

!lro~~••m~.wt~m••.Mw~~~~-~*•~~-~§~ o ~lm*•tt# 

M*•;ffljjt_t-Hey:l(;u*~lm~: 1~rl!t MF, !m~ UF, ~pg~ NF ~&8~ RO, B'ffJ 
~tt~;ffl)jtft:P,~~_t)I!Yirf~*~~, ~p RO > NF > UF > MF ( 00 4- 5 )o 

491 



1*\-T~?t-T ~ :k?tT- ~ t!tf.i'I 

t~* 10-3 10-2 10-1 1 

~VJ* 1 10 102 103 

~T- ~11HW JI{I'@UW ~~ 
li~lltlt& , liflt!Wt& ~Fm;t;t~:tn!J&Ji@.J3tiilli 'ftl; /litli"'!J&JII:Xmilltr!l~!J&J 

~ 
~jc)Jh~:ffi-Tltl 

{'K1t!lw.l , r~oc, Ji!ll iiEIJ.!!t !WilJIJJb 1]\{[1j(J¥1.JJ@Wi ~mllill 
r~Wt~ , 11Ui~~ M IMi ;J,~JIHIJ@ .4~1fiE~fi {J;(fl%ffli l:!K 

.g. JJ.X:fH!l'ft .g. !1-m 
i'f)q 'l!i 

if·m:mJr~Y: ~ 
~!±!,}fiJ, *ililfr!i'l':l:)'fiJ • :m£tt:ffm!lw.l , ~iM ~a~~ ~t,± itt-ve 
=~~. ':I:JWJ1'f.1A:iit 

1t~tE1Ait )~f* :'¥L1t1fll e IJ~f;JI:li! 

I &~~ I I w.~ I 
~i)f, j 

I iffiim I I !RYl*-Y::i:J:irg I 

1t&rt&:Xl*1Y&:tL:iirt&:, )j, =.F~W:ii~ 8~-**, 1¥&~~~~ \¥1 O.l~lJ.I.m Z IBJ 8~~*-li:, 
19tl:tm , o .2211m r~ m :ctrm ~ )j, =.F ~ ID! s~ 1Y&rm o 1Y&rm BJJtft itr: :k?tr :ff tJL!tm fn X:fJL~ ~Ji 
:ct.m~mffl~~n!tm,~il-~?tm•~*R~~~~~~:ct .• ~A:ff~~
~~~~~~~~o •~~:ct~~~:ff~?t-~Mm:ct~~~m:ct~=** o 

~~*mm~~:ct~~~}j,=.f~ID!~MW:ct~.~~:ct~~*m*m~Mm 

fi't( )t~%, pq~~:iirt&:rt&:~, .3::~ ffl1£TJiB1J.lll~JiZJ5, &~~I k!i~~BJt:iirmi&t 

*2-'IW, ffl*~~~tffi5d:J.lll~Ji:iirt&:J58~~!B;J \!tmJ.fX!: C 19tl~n1Y&;J\~E ~9Hi:9, ?%'~* 

~;fl'[~), ~-~*J.!X!::ii~~N~~~-:ii~ ~#~~::;k~;fl'[!tWJJ.!X!:~~~ o ~~ 

:ii~~Jipq~~:ct~~~~N~~Ji#~s~~~~tt~.*M~~~~m~~ 

~m~~~:ii~~N, ~~~s~*~N~~~s~-~#~~~o ~~:ii~~ 

•m~~mr~~**m~~~:ct~.w~mmr~~*~*mo ~~:ct~~1£ 

*m~~~~~-~-~!tm~~•~. ~m~~~~oo•~!tm~~m~~~~

iff5?to 
~~:ct~~m~mr~~**m~a~!tm~•~!tm~l¥l.*M~~ms,:ct~ 

=~oom~~1£-~!tm~*m~.~~*~m~~-~~-*~~1£~~~~~~ 

~:ii~~~:ii~~~~~%-tt,MW·~~~:ff~tt~ o -~1£~~-~!tm~® 

~~-~k!i~-~.@~~~~~*0 ~-~oo.•~~~•k!i~-~~~mM::A 

tJL!tmEI~*~, E8 =.F:tL1~:k;J\~-~, 1Ji{rt&:~~~~~k!irt&:E!T~~~~s~~~J\8~1Ji{JI'Jl: o i&t 

492 



~~~U~m~~~*M$~(~)~~M$,M~tt~-~~M~ftM*~~

IWJi5ff~ .• JEf*~i1rJitM~Z89]~:1~JWJM o 

);> !Efi7Jit 
!Efi~*~m~~&•~~~W~w.m~~~*~~~m~.~-~. •*& 

* ~:itb.K J1EL iEti ~ ~ & * ~* J=tH§ {bl 89 !fi:!f ¥nt I "t: , :itt;.K J.m :ct:tm ff -o/-1-T 1m rPl ~ JL 
~-:ct~~oo.J.m:ctff~~*~:ct•.•~.~m~.•~~~x~~~~~~ 

J.mi1 •. :ittA~~*~~CJ.m#~~*~2~1~)mW.~~i1~Mm~:ittB~ 
M~.*~~~~i1~M~~-o ~&-~-~.!Efi~~~~M~%~A~-~ 

1'5~ o 

!Efi~••~*•:ctw~~~ffi~~.~~~;%•:ctwm~a#~TmB.~ 

~-®~~Y:·!ir~JW: c f9tl :tm510t, ~~ffftlJf!JlizJr~®~J1~) s9f,&~:~lzt!H4:; *•:ctfi 
~~~ff~m~~~~•~I"t:~w~•.a~•~.ww~••;~mmoor. 

JLmllft%~:1:~ 1000~500000 i§:$'i!.V!~mllftR -f:*;J\~ 0.005~0.1!-lm, ~PiJ ~;ftiffl 

!Eti~%•tt* o ~*·*ffl*~~~~•m*~•~•. ~~~~*~•mm~m 

~-~~ili%~B*~•*•o !Efi~tt*~ffia~~m•~*•~w~~~~~ffl. 

WHai~~*~W~ffl~M*M~ o ~~am*~~.~*R8~*~M·~· 

!Eti~m~~~~w~•·•*&*~~J§~~•~*M~~~JE~Bo a~ffl*~ 

~~~.!Eti~m~~-~~m.!Eti~~~~*~~-n~.~~-~~~-~~m. 

w * m Txt Jd*-{}llf~ ~ ~;pf~ 11ft o 

m~m*~~!Eti~•~uJW:~~*~~~u~~~*~u~. ~*~M~~m 

~1m6-=mGm- ( PVDF ), ~l[ff:q~Xt (PES), ~-pgm- ( PP). ~Gm- ( PE ), ~:q~Xt ( PS). 

~-pgm-~li (PAN), ~1f\:G~ (PVC)~. ~1m6-=mGm-5fn~l[ff:q~Xt:lg§1VJ!ir¥Zf5/?:ffl 

~~*~m~•u~.m~~~~~~~~-~M~; ~~!Eti~M~~m~•~-= 

~.-~~~~~g~,m~~-J.m:iHW~.~J.mmW~.-o/-~~~~~~~~M 

~ o ~~%~!Efi~-ffi~. ~~!Efi~=w~~~~JEtt~,tt~•ttM,**tt~, 

=J.m:i::*, m~5Edt~, JL12%1!J~~. JLM~~lt~M~t~,~ o 

~m•m~*~W~.XMJlft~~~~JEtt~**tt~~~!it~~tt~o ~ 

~~J:Ett~JE7=u~a••·•~~.•~~~~~mT~%$,X~~•** 

~mmi"t:~~~;**tt~~J:ET•u~xt*~~~~~m~~n~.~~-~ 

J.m:i:o8•*~~~·~~~g~*~·~**·!Eti•••.!Efi~~*~,&m*, 

• f-tJfV:tJo~~-~ o 

m••m~m~~~~m•o *~ft~~•n*~~~~~~~mm. ~~1ft 

493 



•~-M·~~-M•z•-~•~M~~~~m.~®•~m~mtA*m•.~ 

®~~~m•~m•o ~~s~u~~~~~~•~~~$m•m-~~1A*~M 

~~ ~~-~~-~~-I-~M ~-~-tr.~7J'-, r\§J )Jill 'f.,_ i4.fFJ-fij: 9-)<d'll' 1Z1S1 Z:.., 'T' r:l ~ ::7<;:"¥\,fFJ-fij: o 

s~~~~~~~*r:F~~~~ o -~~~m~~~~~-~~~mu~,~ 

fj;}~JLr!1li:$8'J~~rm~~, xt-TW~~~8'J~m!f'm:5t~8'J ~~~~1it~~~ o S~~~~ 

m~m~~~~o *~~s~~M~~~~*~*~~~~~ ~~1itm&~~*~ 

£~~~ a S~~~-~M$~$•m**~*~~~~W~~~rm~~a ~®S 

~~~~0~~~-~-.~~~~*B~Wo 

Srt~~PJIV-:fti:~~~~M?t--'=J~~iEM~WITf:P~BfJtr\:1*-ft C 00 4-6 )o 

r-&7Jdlffl:*lfl 

D f'=7/( 

c=P-

~oCJ 
(b) %\'~f.j:;Utg 

~~M~·~=~~M~~~~~~M~. ~S~**A#~-~N~mo~ 

at, tt~o7ai~8'J:I:-!t!.**- :#-*, § **~~*~*nffi , ~S?t1Wilitl[~iltFi'tr8'Jf.W 

~JJIL tt~o~¥~~ I m-m:n, 1iY?t:nV.J~~fr~Mrt:n~ , S?t~:fti:~~~?JlEM?tfl~ 

1*-ft o ~M~-~~~~M~~~·***AS~mm#.~S~Mm*m~~~ 

*MS~mm#M~~-~ili o •s~m•~~A#~ - ~~~**~~m~~~ 

~~M!EBt~~m , *&f7t~iEf5'GV.J~!EWJs'J1-t$¥~mMW:J:It:ilim~ll1tf: o 

-~M~·~= ~S~**~#~-~Niltrl'IJ~ . ~~~*~~*~ffl~W~ 

m.s~~:fti:M~~M~m~1*1t o ***AS~mm#.S:5t~Mm*m~~~ 

;J<., J5-S:5tJJ!U ~*~¥-¥!f'm~~~:J:It:ilim~ll {lf~~~* , :J:It:tl:l 8'J~;J<. 11H''JT:boffJ§- :X. 

494 



~~oo~gm#~.§~g*w~~~~~~~~w~.reg*oo~•~~~~~ 

~~~w~.~m~~~~§*ft-~~-~*fo 

s~~~~~~~*~~~~~-~~~~~.xm-~~~m~~~~~ 

•s~gu#~~~nm•~~~oo~~.s~•·~~~~~m~*~~~~ 

:!iiU~11t:tlf o ~ &~~g-;W, S~~~~~ii.I%PJm:tt4:.f-* o l'§J?t~s~gJ!.~ -1£ 
~i!U1~1-ttt, ~JtfJPJ L2-( ijj~ lOOppm tit!, ~Bt, il~H~ts~g-t!LJ!.~t1Hf~i!U1~1-t 

tt o ~•~ftU#Wtt~~~~~.xm~~s~ge~~~TI~~~m.xm 

s~g~wtttil1&~~7t~s~g~~ffl!!.$]Iffif1~L2-(5$1r. :~~HvtitiJ]=I•w~:£tw:S:~ 

*~.~~~M~ft~~mM~-·~~**M.iEtt~~~~~B.~~~~PJ 

L2-(~~*mm~g•••~~~~M~ft~~mM~••o ~~.m~••-mJ!. 

~~~~~-~--~~~~~~OO*Br~~m~g~~*~Mffl*~~*I 

);> ~jfgl& 

~~~-~~~&~~~m~~~~lli~~~g*-~~.~~~•m~~~ 

*;J\~71 Inm 001~~, ~pgr~s(Jt~HfiKi'SJ~~-~~&~~~rSJ, ~~m~m~~* 

~·*~71 200~400, tiMmfij~·iiiib:s(J~~~~ 20%~98% ~ISJ, xtifi1fl~-~1ib:m:W: 

~Jm~$11£~~111~-~iib:mw:. :tml\:1-tf~.&J\:1-tli§~Jm~$71 2o%~8o%, rm~w 

~.&~Wf~~;m r~$71 90%~98% o ~?~g-~m~~~:l:-t11*7l<~~m~~-@,!Jt, Jm 

~**~~oc.&~Mtt •. $7t~~mmtt1ih:.~•~&L2-(.&7t-~&~~~m~ 
~~. ~pgy~JN~1-Tlli~-~71 3.5~16bar, ~.tl:t~lfg?~:SZ.~~fF "{l£ffi&~~" E1X: "ifAt 

~&~~, o ~~m&~~gffi~.~~g~~~~~~~~~*M~tt#.~MH 

~~l&g~71T~-11tm~~ffl-~~~~M~*~~~~-~-.*~~-t!1.~7J 

{l£lli&~~tt# o ~pgy~g*~~&~~g1rr1-t®*, ~Q CA g, CTA g, %'1*~1Mt 
JW~-itg~1il:1-t~ruf1i!Xlg~ o 

~pg~g:®:*~-~t~.~ 1£~t: ~{ijfft!.·ii, t!H%-~B(J*;J\E1X:ft!.1fl~ft£ rmxt-~ 

*B?t-. *-~7t-~~W:~o {ijfft!.tt~~~*~71:~~~I£,~~M#~ 

WWffi*,-~{ijfft!.~!JtM*.~g~tt~~~~-*~~-iEtt.-~-~~ffl 

%~.~~~~~~tt~**~~o ~~~JN~fflM~~.tiM~~*~R~~* 

7t~~m~. 5fiJm~·ii~wft!.~;J\*JL~ffm=?tmw:~m L2-(imMJL1~s(J~~ o ~pg~g~ 

~-~W~~~~-~~~tt.t:~c~,r~••~~~m~&»~tt#o 

~~--§$~~~~ffl~~71~§*~W~*-~*o ~~~~B~~~~ 

*m~~ffi~~~.~~~*~*~~~#m~~.~~tt#fi~~m~~~*~ 
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~m~mro ~~-~~=~Mm*~~~-~~~~-m~~~I£*~•·* 

ffl-~&~:i!t~IGM~&~:i2i~:'i:~].it~38"JJt:{lli1.1ct:, 1jtl ~Oit!.l'!~~r ( EDI ), 1m 

d~~do ~~~~moo~Jm~dl*~4~Mffl*tt*~•~.~dtt#~W~~ 

111 t!1.)j4}1~ iU :itt-tl7iA. ~ o 
~.a~:i2i*m 

.&~:i2i~fiMW~Jml'!~~%~tt#.~nmffl~~mmtt~~%rii*~ •oo 

~~m~.ffiftW*%r:i2i~o &~:i2itt#~~fflffih~*~~*~~~~~r, 

%-:r.~m~-~~-~•-m•.m~~~~3~ili~0iA.~~~-~~-X~ 

~*~~tt#.~ffl~ffi~~*~~~~~o &~:i2il'!~-r~~l'!~Jt:~%-~ 

~~~it. ey~~~~~m~•m®~**~•.m~~ffl*~•~Mffl*®lm~ 

*o ~T-~.&~:i2i*m~$.~~~~*:ittfi-~~~~ffi~~o ~~~**m 

M&®*moo~-~~~~~$~~*~~~~~~ffi~~I£.Mffi~~~- 

~~®Jm~m. *•~•~*m~n. ~~*m~*•-~~•- oo~$®iliB• 

ffl 8'-J fi{ft 1-t o 

A~~&~:i2i*m~m&~:i2i~*~-m~m~~~:'i:-~~m~~~:'i:.s~ 

{~:t2~d~~- -~~ffi~, -~.&~:i2i~:'i:, C02 E~4:~:'i:~ NaOH :tJO~~:'i:, = 
~~ffi~-=~&~:i2i~:'i:~~&~:i2imm~:'i:~ o ffi~~*m~~**A&~:i2i 

mm.~ah~.m~.*$%*%-:r®••Jt:~•-r:i2i~&~:i2im.~~•m~~ 

~£*.~~~*wm:tttAm~~•;*~~*$%~%-~~®~m~~~n:i2i 

~&t~:i2i!m, jx\i~~iittu.K~, Ei=Jt-tu.KWmfll:l±\:ittAOO~~:'i: o .&~:i2i;![itJm~ 

~--f.l!it*~ 98%1 #Jtl ~1-T.ill'.8"J&~:i2iJmt%~~~--f.l!il:~~~ 99.5% tr.ti 0 

• ~_§_±JP}flj}JQ~~ :'i: 

~_§_ ~ ]flj )JQ ~ * m~ & ~ :i2i:itt* ~ )JQ A~_§_ :fJij Jflj I j!jJ .Ll::..& ~:i2ittu.K ~ iU1~ tl§ ' ~ ~ 
•-•~~~*m~~~m~:±l~:f)ij••.a~:i2iJm.Mwm$Jm~#~~.m~tt. 

~~~:tttAJm~#~$~:'i:Tffl:f}ijm~~~:'i: o ffl:f}ijm~-~~m~it~m. ~T 

H~~~JH~%iJ~tlii~ C LSI) ~~ 2.6 8"Jt~&~ili1-T~:9~, ~H~ffl.Ll::. so/- ~~ilf:f)ij, ~8"1 

~~~ffl~t§xt±\tl:bu 7.K ~~:f)ijfmms"lmmt:E. ~ l!n .LJ::.~ ~tl§, a~tl§~fmmxt .&~ 

:i2iJm~m~. ~~.~m~~~~~~-r~••o ~~**m~~~~:t2~m:f)ijm 

:bu~~:'i:. :i!IIktk:~~7.K*m~1~ffl~~*EI"J~~7F'If& o 

• NaOH )JQ~~:it 

.&~:i2i~:±l**m®~**~*o •~~-~~~~:'i:~-~&~:i2i~=~& 

~~~$, ~~~iffil"'PJ.KE!"J pH, ~~*~~=•1-tiil..R o fjtl~n, x5l~&~:i2i*m~= 
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~&~~~fB~iW:tJOA NaOH m~, ffl~i)WJ"iJ:it!Jj( pH {i[, {t=~&~~:itEJ.K9=' COz 

-4:.-f*~ HC03- ~~-T%A:mfl¥Ff7j(9=', Jt-Ji:ii=~&~~-*~, {tf";j(mJJE EDI ~ 

:i'::it!:Jj(~>Jt, ~~ EDI i¥Jffl.:f_§_ o 
·&~~~:i': 

&~~Cw)~ffih~~I£,~m*•~•-*~*9='mm~~. ~~-*~

@~m*%-T,M"~m~~-*~l¥1~·~~0 *•~1¥1=~~~~*· w~~~~ 

~~~i¥J~~.~*~~~,B,m~,~-f*,~M~~--oJ.m#~~T&»~ 

-~~-i¥1~1Elm~$~~¥U 99.5%o &~~ge{]IfFJffiJj!jm~ 4-7 Nr~ o Im~lHI* 

m~¥Jtz:J.K:it!:A&~~-ill,ftffihf'FfflT,*$%7.K%-T~~-~~~-T~:ii&~ 

~-.~~~FP~~F£*,Ji:iiF*~m:it!:AFP!r~~;7.K9='1¥1*$%~%,~ 

~~~m~~~R~:ii&~~=.~mfr~I~7.K9=', ~~*~mmili o 

:JJn ffi 
! ! ! 

~~ffi I ------------------; 
- -1 m:n:u I 

I m:1flJ 1--
ffi:}j[ + ffi:jflJ ffi:jflJ 

&~~;j;l;:~ 

~ 4-7 .&;~~~~ff-~~ 

ft&~~~.:i': ( ~ 4-8) 1¥J!:Jg1'JBt, ~ §~{9:tt)t 3~5 %#, ~-*~1JL1Rftg 
*OOI¥1~W.~~:i':~&~~-:it!:B~~i¥J~~o&~~-~:ii*M:Jgfi~,~m 

1R~@xif~f9:tt7ts975W, :tm~vv~m, xm~~~!lm•s9iSW~, ~nX;&~~=·!i~~ 

T-.~~~W-~{tffl~~~£:iti:Bmm, ~~~&~~•i¥1ttRo ~~mm 

{tffl&~~mm~m::~ttB,~m:J.m#~~mm~~,mmu•H,mm¥~&~ 

~~m, ~~nfo1Sl*, .3•~ii.14~15~at, ~~mmm~m::~tt1-T Ro •~ii.141¥11-t~ 

mmo 
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~ 4- 8 &5fJ~~'ii 

§$,m~~&-~g~~*m~~~~~~~~m*~~m o gm~Mm# 

¥*~~~~~~=··~--~-g~~~~C-M&~A~g-~#~~* 
4- 12o 

MM:tfM£~ ~l$\;!W 

pH 4-7 2- ll 

~~B~f~U~ ( mg/L) 1.0 0.05 

f~Tli5\:HI~: ~ 1ff 

1!-fdt-tl'!ll M BID C "C ) 15- 28 5- 50 

JJ.lt/i,!;:$ (%) 90-98 97- 99 

¥~ llf. tl'!ll~~ffi~ ( "C ) 30 50- 80 

Jttl.k,g,ffi:frf-tmlf*MOO ( mg/L ) 30- 1000 30-1000 

:/;ft;;lc'/'5 ~ :[!j '!& 5 5 

&•~:~G~~:JG~~Il>%*~ s~¥'5~~, :fJH!t:ftf~/G~~~/l>%t1VJ\?tT-iis~~m~m 

~ o ill~&·~~*ii~ll>%*~~--~---~~~~VL*?tr,~~~m~* 

~*~~•g•m~~~~o $?t&•~~m~~m&»~•~~~*~~-~~ 

J§'~~rt!P~8~HJE7K~X:ffiJmitJL8~rt!P 7.k~ C '$t.ffi~~3F*J!l1:mU£, ~1t~=~s~~ 

1.km ffl )o ia:it RO ~U1EBt, ~7.kB~~Jj[~/G~%Zt.ffi~, Jt;Jt:~ia:it~iittX*EI~*~ 

~l~U1E a M-*x.W. ~J§!Jti#, RO ~~8~~7.k7G~~~t.Xffl*EI~~ij, l!lrm3t7G*~~, 1~ 
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rm .?;& RO ~7_)( ti~JJ .. Hi ~ ~ it!:7J<:S: 8{] 25%-30%, :XJl?i&& ~~ 8{]~7J<~it:fi~J]~ t~ f§tl 

£~, J3:~--t-1Lt:fcB{]PJ5fiJffl7J< :S: , ~ m,fflJ~B{]~i-tlli?lV .&~**tt.uJ<~.HJE--'=3 @]1&8{] 

Pifm·ii, f!iUpj:J£2&.$~ PJf'l~:t-!1!5fUffl1~ti~J1~8{]1tt7J<, ~~J.ffi~1f£-T so% B{]~;J<@] !&-¥} 

5fUffl o 

=~~~PI~H~~u&~~~.&~~~JJ<B{]=~~~~:S:~it!:JJ<~=~~ 

~~:S:-¥F o 5.~~~71< 'i=tu:S: 8{]=~1t~PJ§~~51 ®~7_)(8{] Jt!Jif.$0:~iU~Jl!.B{] 

~>.K o =~1t~~~:li&:1JD5.~~-:JGJ5008"Jt~*r:p~~r?H~B{]D'JJ.£L Yf~, 1±it!:A 

&~~lW, PJ~~u:1JO NaOH ~-*=~1-t~, ~O :!ilbJ<r:fB{j C02 7J<f1~~, PJ~uJm 

~~~~~~~~*~~~~~.Jm~~:li&~~-~MB{]Pintt,lli~~~-1£~ 

£ffim~fliUWJJJ1[8"J:t-t!!:l.f, fYU~o~Jm~~t~9&1±-?i&-'==i=fi&&~~Z.IBJ o 

R~~{f~~-~q:t~~~B{j~~ o *~ftR~~*~~Jtt;_j(B{j·~-~{f 

~2s~z~it!:BB{] o A~Yf~B{]5.~~~-nm~~~m•.J3:®~~~~~8{]~ 

~~~rm~~ o ~~~~&~~~PI~*mso~~~B{]mJJ<it!:B~~~B{]~Mttm 

•o ~-Tmm•~~~JJ<m,&~~~•n~~~~m•~mJJ<mBm**~n, ~ 

r&~~~~r~m~?t-TM~-L rMt~~~, &~~~8"JPJ•~lli.1J~1f£ o 

&~~~~~~~;J<WB{]~~-~~~~~B{]*~o JJ<WB{]~~~#~u~lW 

JJ<B{]~~uW*~~o &~~-~~8{]-~PJ~u"!WMPJ#B{]m~~*•~~m.& 

1~1:f!!J~~ o 5l®M8"J*1tB{].:E~J-*12S1~~1'-M.:JGB{]~1t~~m*1t o M-~* 

i.#.~~Jl;, ~#~ffl$·11:~, *')'~~ NaHS03 -*~7J<r:fB{]~J\: o 5.~~-~=p;m!&;:JG 

ft#, ~~B{]·~~~~mr~*5.~~-B{]~ffl%~o ~~:J£2&.lli~~~~~* 

~ffl&~~-B{]~Mmt)t-'==i£~it~u, B.lli:illi~I~~ffl "W1:8"J~IB&~~-, o 

B. ~~3(:~ ( DI ) 

~r5t~~~~JQil:t3ft~?H~ c ~r5t~?H~) u~l-*71<, 7J<r:f8{]~-T~--'=i$x1t 

?H~_t8{]~-=f5t~ o # JR,B{]m**~r5t~:l.f~:frjjU~~!7J<$.X1t~*"~r~ o ~!7J<$.X 

~.:E~~ffl1±5.~~~~Z."IW,~~JJ<m~~-~S{]-**1W~~W~ o -~J1<~4 

£008"J:t3ft;JJC?H~, *fflt¥~8"J~E~r5t~?r~~, ~.fi*J~r~7J<'i=t8"Jti§~~.:rii~tl::l 

*· ~r~~B{]mM~m~,Yf~U:illf~T~~~B{]~~rm~~;J<W1:~~ffl~o 

~**:lJ~~§lW.#fflB{]~~:lJ~ o *fflJ3:**:lJ~B{j~~;J<~4-~~$~"~ 

1-tft" 0 

~r5t~B?t~~*c~~*)-'==imit*m*~·~m~~r5t~uc~~ft) 

-'==itM7't?J~~~:t~~~-T5t~?t~~S{]JJ..-f*lliffl o t~it*8Jt~1e:;-~ttfYuB{]~E , ~~r 
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3t~W ~§'1!t~~:i:J; r IPJ-3t~~.i': 9=', :1:5J~1!t~ 8{J;tx;f ~I§' m: ~StxH§' !:J j)JJW ~I§' ~*:i:-!P.3t 

~fli::9u, 4i-x1~StxH§' !:J j)fj;tx;J-H§'~*ll~{C{ =f-~i!J[))f(, ii~PJ ~1El1ft})f(t_mf'Fx~:Hil.~ 

**l+x~1-T8{J~-T3t~i9: * 0 E8 r3t~5:IttA7.K 9=' 89~~ -T!:J~~~-T.lL &n 1:.~~ 
-~~~~**-T.~~PJ~%~~~-=f~j)fj--=f3(~~!±.~~&--T,PJ~3t~ 

&@:Ittfim+*m~ o ~®m})f(~W**~~=f~,j)fj~-T3t~BI$~ill~~~* 

~~~~~*~• ~~-~~~~~~~£*o 

~-T3t~*~-E11%~S~-TfOj)fj~-=ftxH§'.&;fEI:k~~ft, ~~l'l , :i¥MC~m, {)C~ 

.& N!±.~.i':~, ±~f'F J=ll~i'd~~1i£* o ~S ~ -Tfo j)fj. -T3t~txH§'*J11H~IJ&:fQ~·ti~ 

W:N!±.o ~7.K~£ii~-T3t~})f(, *mi:9='8{J.-T3t~ TtxH§'9=' 89~1'0~~~-T, t£~ 

~~~~T.~®3t~~m~~~!±.~ o ~~.N!±.I£~~~~~~£~~~~ 

8{J o ll:t*~89 :1:~~?l&-E11%txHI§'~ft, N!:t*~- ~B~Hlf.&~*9='lo*~ o li 

:ctm~~*~~~-~~~PJ~m~*~~-f'F o 

•-=r3t~txH§'f-ftE~fo.~N!:t*~· t£~N!±.~~{t~6l.H1., {EI.~ftitpr*Jtfl) 

I£~1Mfn1~!±.!Jo/J~1ffU j ~~N!±.PJ ~Jiii£~-?JctJTW~§'iG~. ~li:ct:E.mf-ftxH§' 

89&~ N!±.iGJJ.x;o Ji'JTtxH§'m1~£:k896lt:£lU~JJ fMxM-~~ft~f!JU, {fl.~~:21s.:;fE!x1~ 

~-® o txH§'89N!:t1JlkfF~:21s.:;fEIX1~11£, 1EI.:likPJ~~5 1 ~~ft~1ffUI'PJIDI, ~o;txH§'*• 

foN!±.~ft~o E8 r.-T3t~txH§' 89N!±.X1VF:It~!:t¥73~H~}fF tt~~.YU.Y1, ~~, 

§~tEOOP'l~~fi~~T*ffl~~-T~~~~})f(*,ffl~~~})f(fnm})f(~--T3t~ 

~.i':~ms•*•~. ®ft~r~m~~-~!:J•-=r3t~f-fm~~~*~a~~~ 

-!--r~_i': ( EDI)o 

C. lt!.f!*7lFf ( EDI) 

~~-!-~-T(Em)~~~T~-~!:J~-T3t~~~tt*~~~~~®~~~ 

*~-:rJnff=JTtt*, !:Jllffli~-;fJT;fEI tt, E8 r¥~~9=':i:.lJET.-T3t~txH§', :k:km~ 

Tm~~~tt.B~~~TE8~W:~moo~•-Tff3,&~Tmoo~~$Em:9='~ 

•-=r~~~-.m~T~~~mi:*~;!:Jllffli.-T3t~~~. ltrm~~~~~~. 

jg~*~·:lg R+ 1'0 OR-, W 1'0 OR- -jJOO~!:Jfft~~~lE, Jj-:JJOOXPJ~:X1W~l§'~ 

J])t:l:-!P.N!±.89f'Fffl, ~ll:t Em /G~~X1txH§':Itt1-TN!±., PJ VJ 1@':f!j!~-=f3t~~&,~891J&: 

~1*ffil , t!L~~TfF:I;t17j~ o liii Em 19:*&1:£1.5~7.)(, ~7j(~~il.$> 16MQ ·em 

( ~~$< 0.063!-!S/cm ), =~1t1i!-*~-~~ 99% ~ili7j(~ft< 5ppbo 

EDI *~±~~~~:;!ik:lgT:ltt-tv~1i£ o USP ~>Jt~1t*1~ffl,889~~${1[/G~r 

l.3!-!S/cm@25"C, ~-'t~>R~tl§'ffl7.K,8~7.K~tl§'ti, lilr=~1t~Jiiiffil14i:~fPJkft~ 
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Atif:1-tl.)(J§"~~3&1t!.~$!~ ~, tif:1-t;J<tJL8"Jf=';j(lt!,~wJE~~~1~-T.Ilt~:>ft:, 5§ ROI 

RO *tft;f§tt, RO/EDI *tftlt!.~$ffi£:1JO~,JE:Jt-~€J~~r~1~7J<f, tif:1-t;J<;f]Lf=';j( 

lt!.~$~;£1£ 0.5~S/cm L2-{T o EDI 1£-JEB"J,OObJ<:it!:;J<~{!:J=r, *=ffl-~&~~t!l# 

;lt:@::P[L2-{~JE EDI 8"1~1-T, ~O=**ffl=~&~~t!l#, EDI B"J•ti§~~~ffl%-61J~~ 

{:ftr!Pl*F'.rb, :ftJt;(£~-®·ti§~..t. *r_m~~?lt{:ft~ o 125l.Ilt, jj~1~£:1JD1(~, ~JE 

B"Jtif:1-t;J<;j(,&J:, ~JE 00 ~5F1-t7tJJll..~~B"J:mit·ti~:>ft:, RO/EDI *~~ RO/RO/EDI * 

tftB~~~*~~~~~~B"J~~~mm o 

USP ~JI\ JE , tif: 1-t ;j( i3"J It!. ~ $;fil r.W~ m t~ it ff :!# ffl 7.)( i3"J ;f§ :k ~ >ft: ; EP ~_m JE , ~ 

~tif:1-t;J< i3"J It!. ~$t~it~~a~;J ffl;J< <0619> B"J~JI\JE Bt, JJ!U PI [,2,{/F~JJm: EP 5.20 1tt 

1HJI\JE B"J 5G ~ ~ !.DJ: JXL ~ W1il , ·ti ;jjt fiHilil II&~~ tJ\\ jJ ~n!iHlltl1ilr.W~ o { ~ 00 ~ J1t!. ~ B r 
2 021-2 022 1f Ja ;fJ T tif: 1-t;J< -5i aM ffl 7.k r.YYT ~]}:r.W~ t~ ;f,j:f§:k i:lih'W B"JIWAA iJI 1iJfo 125l.!lt , tt 

#ft00~~~~1±~~§B"J·~~m~~W~.~%~~EDIB"J~~~~~~.~ 

i1Hif:1-t7.KVL8"Jf=';J<~t!,~$*-~JE1± 0.5~S/cm L2-{T C 00 4-9 ), J!-1*-PJ ~~1Js:1tt"Tf;ff:klt!. 

~.$ ".=:.tl77!:" r.W~JE:e"Jt§:kr*J?G o 

~ 

E 
c;5 
~ ~~------~~-------------------------

1'T7#Jti\I. ( l.Ol!S/cm) 

~ 

RO/EDI 

:fikfl=Bti'SJ ( Jj,Bt) 

~ 4-9 RO/RO ~ RO/EDI *tftS9t~~ 

EDI *tft~~~j:~§,:J!&~~f='J.)(~!L EDI ~7.)(*, EDI ~i[ffi.;f§:kB"Jff~fl, 

aMi!~llL 1)(*1itf£1lltl*~~ o EDI ,OObJ<:it!:A*tft#f%$; 3 rut~!lnl.B"J;J<~TE: fib.K, t"J 

~:it!:7.KB"1 90%-95%; ~J.K, t"1 ~:itt;.KB"J 5%-10%; t&;.K, ~"1 ~:it!:J.Ks~ I% c ~o;ff ), 

7.K~~~-5i-~*W-¥-Bolt!.7!*~~~ffllt!.B"Jfflttk!.DJ:~~ffi*~~~~B"J~*· 

M7.k~*~lt!.~B"J~PJL2-{~~~B"J~!.DJ: o ~7!*~~-5i~~~~~M~B"Jfflttk!.DJ: 

**B•~~~~B"JI£~;ff~~B"Jolt!.B"Jfflttk1!i!:1±1t!.7!*~~-·~~m-T~-
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~-~~~m~~~~~~m.~~~m~~~~~•~••*~~-~~~0 ~ 

~-ft~~-·m~~-§:J%;j(~8"J~ II$B~·s"J:l:j;f:-J., uf'Fm~~1ik:5Htt ;rt, ISJ~B"J~~~ B"J o 

xt••:itt1-Tuf'Fm ~ 'J I ®~1-t~&)j)z, ~ ® ,&Jj)z:;lik~i'li9:it*:iLs:iU ~1Jo5£~tt~~8"J, 

m~-§M~ffltt=.~~-~~~~~~-~~~=0 

Em•~~~~~~amT~~~K~~~. ~~~~*~~m~~c~~~ 

~Na+ ) ~:i::HI3~~~jt, &z~A~~ C~o~~~cr) ~:ct~~~~jt, 3f~ll:~Ji~l3~ 

~~~-•~*~*A~*~C~~~~~~:ctm~~=. m~~~~~:ct~~~ 

•)·*~~~-*W~:ct®~~~:ct~~-o ~m~~M~*~ff3~~*~ o ~ 

ll:t:ct~~m~"*~*~~s"J5!~~mrmm. ~~~~?HI§®¥Ufa'J -'f!.s"J~f*-1"Fffl. ~~ 

~:}~?HI§ --'=ij J]bj(s"J ~~ ~fll~&t!JWJ &t ( ~0~1 ) :itt1-T~~ o ~ ~fJE15E*:5t~ ~fljr(,JJX: jt !*I 

~5fojtf\AR!*I~, ~® H+ 51'0 OH- ~~-N1:5E:l:l~tJbj(~rfq B"J~~~~?HI§~ ( 1!1 

4-10 )o ut7Jc~8"J~ ~137*I~~~~:it!:A~7Jc~s~-*r~ , rl'h~'Eocs"J?Jbj(~~~?Jbj(~ 

~w. ~~T~*~~*~~~~oc.*~T~*~~*~I*I~~oc.~®~~~ 

7Jc~ ~7Jc8"JM!:oc~*~~ o 

** ** i!!7.K 

n n n 
Na+ Na+ 

Na+ 

Na+ 

:fJ'!t& cr iH& - + 
cr 

0 
Na+ 

~S~-Tx~?H~ 

0 ~~-T~~?H~ ~ ~ ~ 
!•~7.]( it-:71<. Ml7J<. 

~4-10 EDI If'FI*II~ 

Em f!it~ft:Jg Em ••s"Jt~>L.,ifl)ftj::, ~i9:it~~:;lik{51HiE Em ••mf*-~1-T'ti~~ 
B"J'*tlto Em f!it~fti:~~t1J%J:tm :)t)g;flit[IJ:t--'=ijt~J]JE~:r\:~f!P ( 1!1 4-11 )o 
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(a) :f&.:@:):\; 

~ 4-11 EDI B~g~~~~ 

;J;&;f[:r\; EDI ;f~:!ik: : ;J;&;f[.r.\; EDI ;f~:!ik:fa]f*;f,&:r\;;f~:!ik:, BEJ-9 J7;Jff!Hl'!H-4]g;f,&;flf:r\;~;f1J, 

~~~m-~~m;J;&.mm.•~~~--~#m;J;&.~#m;J;&~•;J;&~$#~

~Et9M~m~oo~.~•Et9**-•]g*~*~~* o 

t~:iifU§.r.\; EDI ;f~:!ik:: t~:fi}E1ffi_i.\; EDI ;f~:!ik: fa]f$1ffi.r.\; EDI ;f~:!ik:, B ~~ ~ f{!;f,&, ~13 

•-~--~#m;J;&.~#m;J;&.~*~•fi~~*~•fi~ill~ o 'tft9ill•~:r\ 

~1ffi:r\ Ro .tEl{~. EtP~ "~;tm;J;& -- ~• --itbtm;tli -- ~13• -- ~;tmt& -- ~ 

• --iibtmt& -- ~13•······" ft9JIID!~, ~'t1i::JiJu5, u.~;t~•fijgi=j=J,L.·1ffi11l~~:ru1, 

;ft:i=j=J~;j(~-fi~f'F EDI 8"J:fQ;f,&, )J;1ffift9-~5~%f'F]g~l3t,& a 

~~1-T~.r.\;?HJ~, EDI t~:!ik::?J-jgf,&#]HII=:r\~~7.K1!Pf:r\ a EDI ~~/G§~*~;j( 

9=t§f:1fft90~fm, ~~~*~~~Et9~PJ~~1-t8"Jfm,&l:a EDI ~~/G§~~~~tl:\1-t~;j( 

1Jlt, ;j(*~ J:j:t ft90~!f'tJJ~ii:i1~~7.K¥JiE*f-II=:J:fft9 a EDI ~~!.16'~~*';j(~J3"J% n\G, ~ 

:1f0~~~m~•~*~o ffl~~~&•~~-~~B~~~~OC.:1fm~.A# 

~~~•~m.Moo~~PJU.~~Et9#~a EDI~~~~ffl-®~~mm•.~m= 

xmw. ~W<frJ;J, jta1-t<frJ;J, :cta1-tj(~ o Em 1:E~~i1*fF9=t~:1fi!ifrOC~~11l~Et9, *-$ 

!J& EDI ~~~{£ 10~40"C~1-T1*f'F, t~7JIC11J~m8"J EDI ;f~:!ik:PJ U.*ffl 80"Cti::t:J8"Jm;j( 

M$o 

•m~m~m•~m*tm9=t~m:?t~~ttft9~~oo~m:?t:?t~Et9#~:ct•.~ 

-~~-~~Et9·~~A~&fi.~Z~~-~n\G-~Et9-~-£.~&Et9:ct•a 

•m~:?t~~~ffi~~*-Et9m*tmEt9-~•~Et91*fFtt*.~;ft:~~~-~m*rm 
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~*~~m~~~m•~.r~~m~~~-~I-~I~~~o ~iliw•m~~ 

.'f:7t, •m1t:;!ik.A~ftm:i:r¥z, 1itfJf::i:7*.AI¥J- :fPMH-ttt7tto 
1:E q;~ 1~1. $ ~~ • m lktJL~ F -m-1* LZ . 1EI.£ :fP -Ja: tr ~ t±17t fml.J3t1~ ~ . ~ :iQ-it 11nmrM~i 

~**ml¥l~tr. ~~.•m1t~~m~m-~m~~~mm. ~71:E¥®~~

W1itf~~~~ffm~*·*~~•m1t~tr~~~7km~.A~~~~~~I~~~ 

~ o ~rl. ~-~lli-®tt7tt~~lli-®tt7tt1:E~~B~~1itf~~--ll*Lt~~m. 

•m1t~tr~~*~~m~~1:E~~~~*•~~H~W*o ~lli•m7km~~m 

Jk~~Jk~, WJkfm\.}jt~~~1ftfm\.,~~~~~fml. o 1ftfml.~~Jk~~~~~~Jk{! 

m.~fml.~~Jk~~~~~Mffllkitffl o 

~lli•mlkm~I~~m•;;lik~mill•lk1:E~~~-oo••~.~~~~-~ 

~rl*~~~~~~rl*~•will.Alli~m.~rllli~m~~Bft~lli~•~~lli 

~~fml.J3t*~.~~~n·~-~--~§-~H~~-Ho 7k·~~-~~M$, 

~~~-~~-M$. ~~7ki~rl~~~~m~o ~lli-®7km~~~~~lli~ 

m,.®tt,~~-H-~ ffl ,I~-~-~lk*~~-~~H,Dllitt,~~rl 

~H-~~H-~**-~*~~u~m~o ~lliA•mlkm~~*mw*~~~ 

JPJtmrJ3ts{]~£7.K, 't~t:J*JJ'J ~~tl!:f-t7k*l!HC*m~~M7.K*Mc*mmd*7.K~. 1:E0 
ffl I*¥ 8{] J!HCW_t ** 8{] § :k8{Jf:ft~ o 

*'5'r~:;!ik~~¥lt8{]-:fll, 't11'~ X ~~PI %7'G.ZJBJ, ¥1t-K1tLIII~ 10~400nm, ~ 

~~~~ttffiJPJ.~-KMm.n•M~.~~n~•~;~-KM-K. n•M~.~ 

:i~U~~M5!li. o *'*nftm:Jrf.f. :;!ik- :fll~F1ff ll*ifi :Liftffl*1nl11itl1l~!lm~-K8{J•W, ~ 

1ftPJc ~5!:RJ3tt~7RH~strBJic~Ho m~7.k!llJJH.N:I!:!~8{]*'5'r~n~~f~lli f~m*'5'HT 

~- ~lli***'*n~~~lli*'*n~ o 1ft%I~~m*'*~m•,*~~•~* 

ffflt~- 0 

*'5'r~ ~5!:i\J3t, J'Git£~-K~ft~~tBt i'BJ :;!ik*'5'r7't~¥~•~~*8{J f?JU£~* 0 254nm rlt 
~i)f1i!i8{]*'5'r~~~-tf1Jl&~!WJ ( ~ffiil , JW-~~il~) 8{] DNA ~;ftj, .:l;"f8{] DNA 

~;ftJfflJl71l~!lo/J8{] ~1fftl , ~ .tlt, 5fiJffl 254nm tr::t:J~-1]:8{]*'5'rnf'F~m••• o ill1-T 
1l~!lmt£11itl~*'5'r~n~-m-3'2•1:E*tl **m~~~om·l1:tRlf!-:JC~-rW'f. ~~.llt!llw~ 

illBM~!Im7k~~t£~ o *'5'rlf!-:JC_tW'f~rl~PJn~m~~~*~~mtttRlf!-:JC,• 

1-tH~:itfm1l'J.W:~ID!I~_ttrrt~1l~!lmmi~*'5'r~nm-a&1l~~~~~~·l1: o 

*'*~~rl~•**m~~~m-~~**JJtffi~~~~-~~~.ffi:;!ik£Qm 
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"~~-~~~*~~o •*~~~~~~~~**mm•~~. ~~-*~~~ 
~~MM*~•*~~·~~~*~~~••.~•*tr~#m~~*~~~m• 

~~~ffl, 8JtPJ~~~#~51:H-t!!J!*fiUWHiM.i'EiJI%Bt iSJ o -j~~* ll~$w~Bti'EiJ 

•*•~~~~~~~~~*•~~. ~~-•~m~~~~~•*trw. ~*m 
~mmtt~~m•~·•*tr~~*~~~$•~~~S~$*o •*~*•u~ 

~~~rim~111U*¥1Mffl*{TL~ ROIEDI 1J§PFW§, ~4:1-tJ.l< I 11Mffl7J<1i1j;ff:..!:3%W211§ 

PFWM.**m~mmttm•m~~~~~~~m•~~*~~o 

~~~**m~A~~m~.~~~~-#~~~s~~~#~~#~~~~ 

~~~~~~~~-~~~~~~•~~~•~m~~~~~~~~~mN~~~ 

~~.~~~m~~~~fim~~m~. ~-~I£~#~•~. ~~.~~~~ 

~-~~-~ffl$~~~~·~-o ~ffl~~r~~~~~~-~~~~..!:3~~~ 

~u. ~~mr~~-$%,&•~~-~Em~w~m•;~m~~~~~~~ 

~~~~~~**m~~*~~#~~fflo ~~~¥m~x~~.~~~~*ffl~ 

~iM&~*, *fflxJ.!*~£1\t!*~ I j;!j!.~I£:itH:Y:fJOI, ~~:J;k:;f&J:t~ ISJ ~~~1j!Xffi~80 

mJ:~\jHiz7YlU CJ • ~-~-~:!! ~ s0 1ftW!Jt~ mttm ~'If <rrf. mttm :a~m iPJ *9:. rm~~ :11! 

A?~/$7J<tit ~ o 

~-~~~u~~~~~,w•,•~~M*~$%m~.%~~~~~. ~ 

~~~fBW*£1\t~~W.W*~~~~rW~~.W-~*OO~+m~m. ~~ 

~~~~~-~-~~ffi~o ~W%~~~~J1!h~~~~#~~~-#~-~~ 

$1, ~frrif*~Wti; -#~Wj~tit$1, ~1-Ttif*~~ti, W*s0~00~P~1{~00o 

W%~~~~~~~~m 3I6L~~~s0~~~;t1J, %~:am~~u%~#~:rt;. w 
%~~~u~rM~H~~:r•~~•m~~~~~B~~~~m**m~~m• 

~r~~-~~~~0 

~~~~U~fJVJ\, MH~-~~~~~. PJ!l.fN::i!~:fJo~J:t*t~:fJo~~~B{]~~ 

OO~o ~~~~UPJ~*~-~~~~~£1\t~~~~~~.~~~:rt;~~~B{]~Pf 

§ r1F~t~,l1:~3&'t$t.~ -~~1~~~~~JXl.ll.&, ~llt. ti#;f&~~tA~~~-fil:!ffl~ 

fit;ff:~%WC*m~, {§.'f:;PJ ~t.!tffl~~1k.7J<~~~:f..l£1\t~~:f..l$~80:fJo~ I ~!PI 
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A. i5Htft<tm 

~**m~I£ffl**m~*o ~~~~~**~#~~~rrm?~*~~ 
( URS) at}_j)Z~,Lt(~T:/JOO ( -§:JE{g/F~tFf ): 

• :l117.Km~liZ.Jt.~*~s"J1Nt'lfii£ j 

• fflF*~~*; 
• m~J.Km~t~Frt j 
• m~~Y!1tzt~JIIY!J¥ j 

• xtl!l>l~,~1ir~lt!:1-T'~~~it , t:J:i!liik}~~¥'7~; 

• ~{ir~J.Izt~;ff~~ 8"J{)(*xt#~lt!:1-Tiff!U~l1Hc*, :tlomt:~ , ELfJ, r!ll.!Jt, !:11 
~$, pH {ll~,bJ,;ff:f]L~; 

• ~:@:H~-1-; 
• m•~r.~~~j 
• ±~~_§_{!:f:; 

• E.JJJL ~muloW:Jl; 

• !:11r~m*~· *~~~~*rrm~ o 

~~*}_j)Z~~*m~m*~~~*.m?m~~*m*~~~x~~~~m* 

~m~~*. ~~~lt!:fi~~~o ~~*~~*m~H~~~.}_j)Z;ff-¥~*~~ 

7.K7.Km:5HJT:t~t~ o 

c. i!iJtnl!m 

~*~:~m~?m~~ffl*~~rr~~*®~o 

D. Izffl71<7J<mi 

~~*}_j)Z~~ffi*~Am~~~~~~~~JJt~-~~~!Jt~* o ~~*m~ 

fit~~iJT!t&B"J { ~ OO~A}, EP ~ USP m~~*· 45-00~Axt~Y!1t7.KB"J~*%1WOO 

B"J~~ o 
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E. 0ffl~~~>l< 

·~*~•~~~~~~m*~~~~m~~~*~~*N*~~~~~; 

• ~O:Jf!:j;~9=JM2:'!:~~~:itt1-T~7.K¥~:Ji. -~~~ 2.5~3bar i¥JI~?$d~; 
• ffl~t2ifftl j;~i¥JffiJra~~ffi~-~7; 5.5~8bar, ffl~J:m~J]!$:7t&f)t;8~&gra~ 

~)±~ -~71 2bar; 

·~~~~R~i¥JN4&m~•~$~>R~-~o 

F. tQi!JU~~ 

f2ifftl j;~jj11f*ffl PLC § $Jf2ifftl 5fll-=f$Jt2iffUo ~i_9:4& lE11f~1-TBt, *ffl PLC t2 

iffu, ~~~U ~;E:!W6G~N4&~~~~ lE11tifF Bt, PI*ffl-¥$Jt2ifftl o t2ifftl -*~~J1irt2 

•fF#~~**I¥1~ m- **~~*- **~~5fll~~~~~•c ~~~•5fll~~ 

~).~®$~fflPJ~BfiPI*=i¥1~**~~.PJ~ffl-¥~~~~~~. ~g~~ 

i¥J~xgas~ic~-*~*ic~tltk~tm o 
Jm1it'IWRT, t2iffu~>.tt~nr: 

• ~-Tifi'EI~~~~Jll,VI1~>R. ~iiE~~:$;~5fil1)(*8~"Pf3 o §f2j;~s~~.lz:.1,ljs:j;PJ 

#~GAMP ; 

·~~N~$~1¥JB~-*~-~~R*•o1lt~i¥1*~R*W~§~~~* 

4- 13 0 

mvr-t 7.l<. ErtJ r!iilt 

~~~JE:J.]<.ilii\.J.t~ ( ~0*~ ) ~1~:tli%ftJf)j~, /Ff~t!L 

~~~tf:\J.]<.iliii.J.t~ (~0*~) ~1~:tii%r~JR' /Ff~t!L 

t<!!1t7.l<.f'7.l<.ilii!.lt 

ELh: 

ffiJlil ~ -4:.1~ ff:iJf~:tli'IH~m. wm~•~m 

- ¥»:_ RO J]tjjtr ff:iJ ff:iJf~r ~!Hii'W1~tJL, 1~m~~~m 

-¥»:_ RO :iE:J.klli:iJ ffi:iJ~Jm_.UIHUfWt!L , wm~~~m 

=¥»:. RO *:iE:7.kff:iJ ff:iJf~r~lU!i~wm, wm~~~m 
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~{ft : 

Jffi7Jdl ~1ft 1~ ~1ft 1MIX %¥1~m, {~ ll::Jffi7.kJJi:i!X:~ & t)tJJi 

Jffi l.k3iili~{ft~ ~1ft~1li~/G{~tJL, :k. l~ Jffi7Uili:itt7.k il~ 

9=t /'8] 7]di ~1ft{~ ~{ft{~jjX~{~tJL , 1~tJL'¥fJm m 

9=t i'BJ 7UiJI ~1ft~ ¥~1ft~:f~X%H~7F, /G{~fJL 

W:i:i.1*f;Y~ 1ft 1~ ~1ft1MIX~tlt7F , W:±: llfl'Nf~tJL 

t'l!l.k3ii1!~1ft1~ ~1ft1~ta~t~t7F , /G1~m 

t'1!7.ktfli~{ft~ ~{ft~ :f!X~tlt:lF, /G1~m, uHr1~ff1ill!VF 

Jffi7.kJJi5t!J§!:tU:r c ~Q **ffl1t!fu! ) 1tJt:Yl~jljJtJt1Ji~{~:fJL , {~:fJl'¥fJM!Jt-

& t)tl.kJJitcJa Z9J ~:fiX~ tcm Z9Jt!£ ~:t:ta~1~tJL, 1~Vt'¥fJ m m 

-f!}_ RO Jfi1t !J§!:foc~ ( ~Q5f/:*ffl1t!J-Y! ) 5t!l-Yl :;;*"t!£ ~f* ¥1~tJL , 1~tJt'¥fJ m m 

±~ff-*5t!Ji.m:ta~ c ~Q**ffl1t!J§!) 5t!l-Y!:l\*t!£ ~:t :ta '!?f~tJL , 1~tJt'¥fJ m m 

=f!J_Jfi1t!Ji.m:ta~ c ~u**ffl1t!Ji.m ) 5t!J§!~t!£~ft&~1~m , 1~m'¥fJmm 

EDI f;~:JR:foc ¥ Eor f:~:JR:ta ~1~m , 1~VL'¥fJ m m 

EDI ;f;!)l;:l)cf,&J.kYAl::i::Tf:k_ ~t:i!:r ~ll!:f&~f~m, 1~HL'¥~mm 

= ?JJ RO :i!!:J.k pH pH ~, 1~:ta~t~t:1F, /Gf~tJL 

-¥!J RO F7.kf'£1.~I¥~ 
~r J: l~ll!:ta~m~/G1~ HL , /G 1H~ rill Yiti , ~at 

( HMI "PJ-i&!:St /'S] ) ZE{~fJL , {~TJl'¥~Wl!Jt-

=¥!J RO F7.kf'£1.~I¥~ 
~'T J: ~ll!:foc~tlt~/G{~fJL , /G-@-:f~@l~t: , ~at 

( HMI PJi&tS•JiSJ ) ZE{~fJL , {~:fJl'¥fJM!Jt-

EDI FJ.krtJ.~I¥~ 
~'T J: I~N:f&¥m~/G{~ :fJL, /G-@-~@IW:, ~a~-

( HMI PI i&tR~- rBJ ) ZE{~fJL, {~tJL'¥~ 1¥1 !Jt-

ic~ : 

• -~&~~f'?/(lti,~$8{Ji2~ j 

• =~&~~f'?/(lti,~$8{Ji2~ j 

• f'&T:r~LJ!:Jj(itJ, ~$8{Jic~ o 
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£'1:11-t;ktrLI¥J.±~1Eit:.±~~:i:iT -=:i'itNHJrfi: 20 t!Hc 90 1f1-t~Btr, m-1-t£'1:1 

~*m*m"~~w*~-~*~~*-m*"It:, *~~~*~*•~•-• 

1-t~~JfiJ*~1:~Jl I ~B~-T?H~, i~It:/Gt415-00%1¥JVF1**:!r<ft, §ftr{tffl1LU;-; 

1990~2000 1t, ~-=1-t£'1:11-t;ktrL*ffl "~~W*~-&~~-l~*" ~ "~&iW*~ 

-&~~-&~~"It:,~:i:i*-l'ttrei¥J~~$ffl,&~~tt*•*~~~T~ 

~*m~•It:~~~~mi¥l~m•.~It:*~m•~~.~~*i¥lili*~~• 

/G~; 20001f~J§. ~-1-1.';£'1:11-t;ktrL*ffl "~~W*~-&~~-EDI" It:, EDI 

i¥Jili~~~~~T~1:.~~~mi¥J~ffl.~H~~~~~*i¥1~~-~~~-~i¥J 

*~··*~m~T~~~A~~ffl*~~-~~~i¥J~ffl~-R.~B~~~OO 

£'1:11-t*trL111U*i¥1±1JlEI!:o .±~B"JI!::i:i~i~Wf:l£~ "~~JJI-Jm:Jib:-i~&if£", :tm 
1!14-12 ~-fPA~i¥J£'1:11-t;j(tfLI!:¥Jit~ji!J, Jt~-~ RO ~ EDI B"J~;j(*IPJfi*:f,¥ 

~.It:~W~~~~~N~~~*·~~~ffl:Jr~~W~~~o 

RO -$-jG ED! -$.5G 

NaOH 
!JD~ 

1it¥~*~~n~-T3(~, Ro roJmr,Lt(x-t1lit1:!1mfi!4tftJt~J:!@, ~J"ilJ~~N*1±1~;k 

I~X*W~~-~~~~.~-~~AAm$C~~.~~M*~~~ro*~B~ 

~~-i¥J~m>rn*~Jt~~~m•~~rn~~-1:!1mfi~o•i'~~•~i¥Jm$ 

:Jr~~~$iffi:~~~H:1f~~i¥J, ~ll*~ffl1-t~iJ\1fU:itHim$, JnU~~iiEJt-*~~::Sl* o 

~*•~*~i¥1T•rn~mm§%~.~rr~~*~~i¥Ja1:!1&JB~mrn•* 
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~o ~~~a·~~*~~~N&~~.~~~-~~~~-~o ~T~-~~

~~1~~. m~mr2.rr~1!lumnm:: 

· Jili:~~-*-~~*~~~~~~~tt~. ~~~*~~$; 

· ~~m~~~B*~~*m~~. ~~~-~~-*~m~; 

• iE*m~~1iz.m:gc~~5r1~'li c ~o~ 16,~ ); 
· *~w*mm#~~m.m~~AA1±7o~~~*B~*m•.~~m~~m 

'li [ f§U~o. ~~, :ct~1.t~fi:I c ~) :ct~~ruz J. ~o~'®~. ~m*ffl~;J<-5J1.t~ss 
f:R.-6-,)~ :3:: 
-'Jil=t1fl-fl;l= o 

4.3.3.1 mt~ 

~Mffl*~*I£~m~~~~~~~-~ffi=~**~; ~**~;~·I 

£~B~Kmmatt;~~~~~~nh;•~~m~mnm:fi:Im'limnm:;~•~B 

R•~A~~~~-~;~~~**~*~~~-~~~~~nhfi:Im#tt;~• 

m~•~5J~ti~~~~~tt ; ~•0~rm~m~;~•~~*~~-R~~~ 

=&~W; B#~~B•~~*; *m~~~nh5Jm~~*•o ~~moo~.~ 

Mm*~~•~#~:ct~~=~~~~m= 

• $~~~t\i~; 
• :j-jt. ~ :;:1-' "11i r,m ,) + 0 

, .. ,J.-b.J...~~"' 1-1±1 fA' 

• ~~~i'\ir'! o 

~ r:p gJt/J~ ~ r:f~Jl'.~: ~~t ffl;J<.~£'1!:1.t;J<.i£~tlim1~E!"J;J<. o *ffllm:ctr~~~~~r'li 

~~~~·~Mffl*~*-~r:fjjt/J~~~~~~ o 

~®~~:i1~~ffi~~fi:I%•~*~~fl**B~~fi:IM~~~~~I£:i1m o 

if~~r£:ctm~r:p*•~~.~~~~~M*r:Fm•ili*.w~~moo~~*~ 

~~*mfiT~~,~~~~~fi:I~%~~~ o i:E~®:ctm~r:f.~%~~~mn 

~*if*~~m~~~r:p~*•~*-~*:a:•m*.m~'®~~:ct-~*•~.m: 

*~~~ffi;J,E!"J;j(·fi:I~*EI"J~~, ~Jtr:p~ffi~'li- o £'1!:1-tT E!"J~1~i&l'~rmm ~~ 

~~;j"fflJJ<. o 

lf!.~~~i'\i;J<-;tJL±~ffl-=f~!JFz~~f-41iff;fJL;f1JE!"J~Mffl;J<-1!JU*, ~#'if&~~-tt1l£ o 

~-=f•~~®Q~~-&.~~~-tt~,~~•~m~•tt~.ifft!j•-=f~~~ 

tJcE!"J~~ o §ffirlj~t/Ji$~ffl~~~, ~5f~E!"J$~:5(•®~*ffl-=f~Mffl;j(E!"J~~ o 
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A.IH£ 

~~~~~~~~ffiM~~£~~~~~~ , %~~~,~~~,M~~~~, 

~n,~*~~~W%~m~o -fi~*m~3~~.-~~m-~~~~,-~ 

%~~~~-~~~~0 ~-~~~~~~~~.~~-~~~~~~~~~T~ 

~~c~~~)Uffl~~~~•*·*~~m~*~~~~£~~~~~. ~~~ 

~~~~~~-*~~~ffi~~-~~~Mffl*o ffi~~~~%m~~®~•~w 

~~. Q~~-~~~~-~*W~-~~.~-~-~~~~~~~~*~~~ 

~~~tffl;j(~i~-:N::ffl~~W~!p:f[-1.9J:;!H~tp~, FJT~~~~-l'J~:/JOO~:HI~:~~~JWJIQ., 

~~~~l1~~-~%o ~~Mffl*~--~~M~~.~~~~~~tp*ffl~

~~.~m*~~~.~~~~*~~-~*· ili~~:Jrm~~~.~~~~~~ 

~~.~-~~r~~:/J~~~r*~~~B-~o 

a~tffl;.KJ.ilZmJEt§:k~~Tifii~~1t~~ti!:J3V¥111~~!1&1~~!3t~* C ~MI*J =ll# )o 
B:Mffl*~~~~~~ffl*~-~1.9J:·~~o B:Mffl*m~~~~B~®·~~ . 

~m~~~~~*~~~~~~~.~~~-~!I&J~~~~~o ffi~~Mffl*~~ 

~m*m-#~~s9tt;;f:, ~~~aMm**m~~R URs atm~m~~ JL,g: 

• ::!l~*l1~1t~QfOJB9~;j(*J.95:1~-1!f ( ~;j(~t.kffl*BtW:k~ ); 
• ffl? FJTW89;j(. ; 
• FJTW;.K891.9J:.Tifii; 
• !.16,~89~1-tzt~Ji!Y!J=f; 
• ~~WfLJ:fu*m~:ru!m~~~~ URs, :nJ@iA~~iiE; 

· •~~~*mR~~~~m~~~~~~*m. ~-~~~~-~H~m; 

• § ~J]Jc2:fllf!!=J]Jc:9J§~; 

• ~~n'fP_&~. ~-~~~A{i; 

• *~,g~~~fir:i':~-it. ~•~m~~~; 
• ~m•~~m~~s%)!_~*¥.m~•~~; 
• JI~:£bJJI[~~; 

• IfH.Yi' ~11JU~:t~•; 

· ~~~m~~~*m~~~$-itm~ o 
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.0. {!. 

~ip7J<.t-J:\ j;&J](fii'JIJ:: 

C. ~ffl~iUJE~)j( 

WmN4~~.M0ffl*~~~*~~~~~ o 

.0. 
~~J](flfn_~ 

• -~~~ 2.5~8bar e"JI~li!JJn~; 

· ~~*~m~~A~*~~~*~~m~~h~*~~~-WN4~~~ 

• ~5?~-1lt7J<_;f:JL 1/f!P7kB"JYJfiUJt-~~ 7~15"C, ~T ~ll:i/fl!i~~±ffi~¥. Ji11t 
·~t£ T ~y~~JiHX71< fF ~1/ftP Jl<; 

· I~-~~~$*~m~•~~Mm*~~-~~~~~~~~m*~~~; 

• m~~1llU*~ffi~2:~8"JffifJ-~~ s.s~sbar; 
· ~~•m*m~~*~~ey~~~~w~mN~.iitt~$**~~; 

· ~~~~~fl~N4M~E~$~*~-~o 

&M·•~&-~rnl}l'•~~~~"i~-"~~~~~~~-* W~~~-.. -29J\Jl~ ... ~!'a~ 1'Er ffl 7f'::m ~ § ;!:I.,,..,X1Y<:: f.J :;'\.. 15C-I/T,-1'-'t 7J'<::t:.IJX.-;t1'\ .. il,, JHJ ~ 1'J -'tL _ 

1~~Mffl(;¥±~tffl7l< o ~~'L'W?t~Jt~~S;fkj, ~01!14-14 f!T~ o 
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liD 4-14 ~.&~S~~WIID 

I~-~~tt-~-~U-~AomA~%W~mA-~U~W~~~**B 

~~~.m~~~-~*~ttffh~~~mhm~~-~*womw•~uo ~¥ 

~%$~•m*m~~.~~*~tt•~u~s~m*o*A*~~~mm•~~ 

fi~%~~--~~tt~w~•~*B~~~.~~~~*m~•TmmA*•u. 

t£a~~ffht'FJtJTit¥1!~•4ts"J•~~*· ~31-~m?~~:'k:wB"J;J\•mu*A*• 

UJ§, ;J\•1*i..M-m~4t*•ili3IH11t~1JL~¥Omi:m, ~~~~L!!:m?~rn~Ll!:m?"\,1±\ omA 
T-~t'F~~~•o m~•4t*•~~~-*~•*•T*~~-1*i1:E~~-~U 

~~ff~t'FJtJTmAT-~•~um~•~o *~~m.J§oo~•~u~~~z~ 

~.•-~~J§~•~um~~fi-~•~u~~~~-~t'F~~~-0 ~•~1± 

=~H~~-#·~~-~~~-U~%W4t o *~~~~~-~mA~·U%W 

~mA~B:MJtJ7J<J!!~ o 

•m*m4tm~u~~~-~-~~•~•~*·*m•~u~-~~•~• 

~**Am~U~%W~~ttfiW~~•**B~~o m~u~~-*~~-m~ 

~.~tt~•u~~-*~oct£so~~~.£~~oc~~-*~~~ttm~u~• 
~~*~'·F~~~~~~*A~~~~~ JJ0,.,,J3..::t::.~-..:. JlffiJJ6::t;:.~{';p,_,/i=!lZI ,..,LJ<.ftit,..,LJ<. o 

~-ft~-~~fi$~W~~.~-*~ttfiWJ§mAm~U.*~~~~~ 

-~~fiOO~~~B:MJtJ*mA%~~~tt~W~~-*~~.~~~B:Mffl*~ 
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ttk~--~~$~Mffl*iliD*A~~~--(~~ft).~~~Mffl*~iliD~ 

Afi:/jffim*1'JfitHo 
~~~~--~k$~•-~o.n~~~~u. ~~-~~~wm~~•~ 

~~~~#~ey~~~-~~R~~*A~--~~~~·;~~ey~*B~-~ 

f*;f0~£tt~~~f-li::JJ.L ~~r.mu¥iJ ~~Mffl7kr1frl.oc?il1Jrm'fffi ~:ttmEIJJf't~at. f't~*~ 

~tt~~**~*A~~~--C~~-)~~~~~~~~~Mffl**B~~. 

#~~~*iliomili o ~~~•m~~m~~&B.k~&H~~~*.~~•• 

(~~-)~~~*o ~~-~-~k~--~k$o 

-~*~.m~$~•m~•~~~*~~~*~*~~~~~.m~m§$ 

~m~rm~.m:~*•~~*~;fO~~-~~m~. ~~~~oc.~~m••;fO• 

1-t~~~l::~:ff&,~s~, §fVJffl*X1-G*f'FJ;;~~*~-~~M-8~~1fo 

~~~~~~.ey~~ffM:ffeyn~m~~*m~m~~mtt~~~~m~~ 

m~~w~~~$*W~m~~~m~o Yf:ffey~m$~~~m~*m~~~~~. 

*~~~;fO·tt~~~~-~J;;~~~~~~~.~~-~~0 

• •ttiJkm*~&.JJ 8bar ~£~; &.JJ?ffH~i-K1=it am so ~Jt:fmey•~~~&.JJ 
?ffft~~J.f;f,{i, :tW ASME ~ PEDo 

• ~-~~-£H, ~$89tm 
~H:fnf't&u:g~J.lll*fflxJ..~t&~ 

t2g, xJ..~t&ey~~~3tx~~. 

Jt:tM2g5F:f:J!IJR,J!I 4-15 o 

• f't&Hsf.J~H~:ffftTtfW-'1-Jf:J, 
eyf-11:~; ~-£B:fnf't&H~:ff 

~-~ f*f-1!:71~-:i': 0 
• f't&Hwtm:ffl~~~-:i':o 

• • tti7kms;,; -~~, *51~m 

:ff ~ {il:J11i ?il1J El ~ f-IF:JJ~ JjJ ~~ 0 
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• ~5\~;ff~f-IF o 

• *~~¥:&~*m=ff~~7l<iiU¥JiEJ)J~~ o 

·~~*m=ff~~~~JJJnc~~~Mm*m~ ~ 

• Yr:ff·~~J.lll-~~.-~~m~ o 



• ~1!JU1E*ffl:i!JXL15f!:=t?, ~:it~U 1?7J~ , 1?1J~, 1?1JilfFffl; 1:K~12 ~si ~;tE?tTF o 

•m*m~~~~~~~~.~~**~~$,W*~~$~ili*~No 

• ¥1Mffl;J<.I¥J~~$1SU.&~tliitN:fH~:;b§~ o 

• ~1:ijs:Jili:~j~~Jj(:ifi¥J~jj': o 

H. ~t\ii¥.J!Wf.~ 

.~-I-4W~M-~4W--~~+~M~- -~~M~~~·*~¥~ 
fP.;; >t:a G:li'I:::E 'T' I:I~~.OZ.:li1:::EI'I'Tf:»:;"{FJ!l"G./'-!I!I=I:J '"' ~"", ~.OZ.-tn'ti:I:JJYC, .. ,)I)l"'f'-_Ell:9::7":?:1" 

~u~~§~mmif§ t~; 

·~~~$~~~W~,~~~~,ffi~~~~~~~WW!fc*; 

· ~~m?tim*ml¥l~**m~*-•~·~**m~~~~-•*•~~; 

•?ti'®lifi~-~*rnW~S~R!¥J~~ffi~lifi,~~-~~-Mffi?t·!¥J~ 

1tlil'll1; 

•?titmm&~~HI¥l~*~~.w~rnif§*•!¥JI~?ti~.~~~~hMo 

•W~I¥J~~~-*ffl=-~W.~--~~~m~.~~~~~1*~W~~~ 

wm•; 
·~~~~~~••%.!fcme~I¥J~•~~~#tim,~~I£#~,-~~ 

m~¥Jx~~m~~--~~*~,•~~~*~~; 

· ~~~~~*,~?ti~R¥1Mffl*~tii¥JW~~~Wm~~*~~; 

• ~-:liM L <3D ~JFJ~JI.!U*WCW' jtr:j=t L ~t§'~19J1Plt£WIXXJW~~U3Z:Jmlf;f& 

( ~ffl.8~~flr:p,L,,) 89Ji!e., D ~t§'x!m891*J1~ o 

·~~cr~*·*~~H~~~~~!¥Jm3o ~~*m!¥J•~~*m#~ 

GAMP; 

• ~~lil'111#~!¥J~~, tii9W, ic~R=tliW; 
• ~ JR,s<J~i9WR=tiiWrffi § ~-wu_m~ 4-14o 
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-i§-1-~~:fm fr<J y}jj\_~;f£!:191~ 

JJjiJ<;j. 7]( ]:Vi 1Aftf Jiffij 89 y}jj\_~t£!:191~ 

aM ffl7ts9rjjjl_~t£z191~ 1Wi1~1~i\'~1F, ;;f{~:fJL 

-?}}(~~$~~7](Yliil.~89t:&191~ Mii&t;E{~iJ~~~;iF , 1~m~#f~m 

I.illt. ~f\: 89ffiJt£!:1911J ffiJ1~1~~~1F , ;;f{~:f!L 

~i;jJ7](ffiJ 8-<Jt£!:191~ ffiJ1M~~~7F , ;;f{~:f!L 

ff~ ~ '=t 89 ffiJ t£!:191~ ffiJ1MUH~Vl, 1~tJL~:m; ~ JJt 

JJjiJ"i-Jt:Itt m~ 1iz fi{Jt£!:191~ ~1iz1~1U71~:ffL~1F, 1~m~;m; ~ m 

-?}}(~~## 8-<J~{izt£!:191~ ~1iz7+1Wi1~~~1F, ;;f{~:fJL, ~atJ§:il l:t5Ji!,:;flillfi.JI. ~ Il rf-l~ 

*~Y:~~:\7,# 89~1izt£z191~ ~{iz7t~Wi1~~~1F, :;fw:ffL , ~atJ§:il ll :51i!::;flillfi.JI.~nrf-l~ 

a M mJt fiiitffiiB'~~ 1izt£z191~ _UIH~~1~tJL~7F, wm~;m;~m 

icJk : 

• :itttJl)Jf(;r-+ 1.k It!. -'i'F$ s"Jic ~ ; 

• ~£ tUt .ffl7.kit!.-'i'F$s"Jic~; 

• ~JT~ B:~tffl7.k71~U5t s"Jic~o 

K. M!~:.M*-4~>1< 

• JL £ ~ ~4: 1-t * , tE ~t ffl 1t , Mn~ r~A1a!h B"J M ;r-+ m *mit~ 1!! r~ t!k s"J 3 t6/3 t6L 

~,~hl:Sf*:;f 1&Hl~mt;!t{m~ ~'ti~~:fEI1'4B"JtJ;r-+, :IM:~*ffl CF3M, 1.4409 ~I!Ut ~ flffi.~t!k 

'ti~ s"J ~ E-tf*:;f ~m :+~-;r-+; 
• Wi-HJmi*;fi7C$7CJm~ B"J11JU ~~?UJiJB"J;fJJ.Vi, ~O:P1!Btmt EPDM ( =jG z,p;J~ 

JBt ); ~OJJ)zffl;frit~m!S"J:f;Wif, PJ *ffl PTFE ( ~ 12] #\:l,m-) mG PTFE ~ EPDM 8'-Ji:f 

nUJmi o 

L. 7&00~* 

JL:lik~MH-t7.k , B:~tffl7.k , ~tl!~r~~ffl!hs"J ~lfOOtiti¥*fflrJL~WL7't C Ra ~ o.s1-1m ) 
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3f:itt1-T~Mi¥5Ht!i1-t9.!J]!, J~A*PJ~JA!. (GB 50457-2019 ~~IiH~f~1mi&bttY,i1E~ 

Ej ( GB 50913-2013 ~~I~ffl;.K-*m1Rit1J!'.1!1 ~ ; :ff ~{tj:i¥J:J£.ill!. PJ ~~ m ~~:fM 
7't. tt~tM7'ts9f7t.~~ = 

• 7'610!3tPJ~f~iO Ra ~ o.6Jlm, *rm%J1\t3&lfr;i¥J~MtJJ;, ~r,;u/Glf,%<f!XJ*008".11JL 

:¥1:1-tfl:r:J'Ji:J~t~§~jJ; 

• m~*m~1-T:ctfj9=ts9 E!~§~n; 
·•~-~~~*rmMm.•~%J1\t~~tt~~JJ;; 

• -~~Ilf,%!l'!Yf;fJL:~~H-Ih'kl9!89t:Jc:i!~~, -~%J1\tFitclf;% o 

·~ff~BPI~**~~:i!i¥J·~--~~~~fl:rS~~mJ1\t•~~:~G~mi¥JA 

~-~. W~~~~-.-~B·&~~3&~&~M*9=ti¥1~m:~G~~o 

••W*m-~-~Bi¥JI.ill!.-~:itt~W~i¥1&*CB~~Mitt)~*:IG~~~.~ 

~•~m-~1¥1-~u~w. ~M*m~#:fr*•~•.~a•~•~u~m•w 

~3&¥flt& o 

• -~U, ~&B, rffi~B89x~fi;f.&.-JRitrmilffi.&JXl~~, 11~HnB!H~I"!:/G~~. 

*~~~•~w~~tt.*~~E!EjJ11t&*~x~~~mJ1\t~m:~G~~;~*-~ 

-r~&~. rn-T-JRitm!Z§¥)i::ff~mB~*l11t~f*Ej1tlWzi'BJ~lllZJJ ::kJJ\:~G-3&. w-r 
i¥1*~$~~8ili~~-~W~~.~~-H&$-~/GPJ·~o 

·~•1Xl~=-~•~ui¥J&~*~*~~ff~#~m~.~a~3&ffiJJ*:~G 

~.~~-~ffJJN:ff~~r,;u.ffJJ#.BX~~/G~;*~~~**~/Gn__/==j~ 

*~~.-H.W*:fJLili~-~~~*~A~&B~~mJ1\t~Mffl*-*m~~~H 

m~~ F -m-12El x1L 

·•~1Xl~=~JJ;~i¥JJJ;~~~*ti;m~*~mk$1¥J•~~~~~•m~~ 

¥!i!.*1ftl~TE; ff~g£!.8{]iftil$~~il~~'li1JI'.~; *!tffijifl]t:Jj(ft~-N~~W~u(ri]·~~ o 

•ffiJ*,~l1~,~-it~-1Xl~:M~:il::.ill!.PJ~~~~~*~~~~~ffJJ 

*~~JJ;~ffn*.ffiJ**#•~mJ1\tffJJm~:~G~•.~~~*:~G~; ~11~ 

~~~~~11~~;~•H~~:ff~•i¥J•ili.3f__l==j~l1~~-~~m~*~m~ 

• ~~fil:JliJtwc~1-T1Xl~ = ~§;~:f{-®;.Kmi¥J-~:f{fl:r*~:f{•~u~fil:~-m-JliJtwcmJ1\t 
1~;j(ff~i'1ifti111tf.Pf~Bt, •ms9ii:@~:IG~JE. ~3&;.}(19!~1-t o 

•I~-~ffJJ~~-N*mJ11ti¥JJXl~:-®*:fJLI¥J~&I.ill!.-~ffiJ*~N~ 
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Z#J~~ njtij~1*t'F8~ .3::~129~, ~Q:!J1JtZ#J11VJ , ~t&zk;fJL8~1tfF~~J1~-lfZ-~, B:M .ffi7k8~ 

£IJ!J5t t11~fjf1j~j!~~JE 0 

• ifJflf!JXt,~~: ifJ~~-x-fF$~~~®7kfl13iti5t~1~:m:~ 8~, ~Q 304 8~M*-I-ffl rrWJ 1}iji$ 

m~~B:Mffl*.~ffl-m~~m~~11l3•~~-~~. ~m-m~~m~~11l3~ 

~ ~ ~~H!R 8~ ~ flft IDHi. if* !=f tf:l :t!VJ,~ ,~ 0 :lKf* ~ flft /f £ mm . .R ~ j!~ ffl * f1:P h'fW 

~*OO~~~m~~m~.~~~£flft•~ifm~~~~~~JX\,~o$~~t&*m 

ffl!Wilm~~~~i*mmf.¥ 316L ifJflft C WJIW%: S31603 ), /fJ.j)z*ffli!UHilriYjijif~t!Rtl:~8~ifJ 

~-~IWilm~f*CWJIW%:cr3M ~$~~t&*m~ili*mnt/f~rlrWJ C ~~. /f 

!11irl90"C~ 95"C ), ~~£~F£8~~I~fti&'t!R o 

·~~JXt,~= ~*ilirM~m~t&*m£ill~~r.~~~~~~~£~¥®11l3 

1il~~tm . :lK~~~7k15t~tt~~~~mJ&. ~Q:!Jif tf:l r?~HJtm .lL f:!~ ur1-Tf¥tJLtt~71Y."~~ 

~~~~-M~£~;~~r~*~~-•~m~a:•.~:JJ~~mnt~r5ocmm 

~~~ifllt~JX\,~~ 0 

¥~~tl:~~ QA, QB, QC ~$~~~i&Jj(;fJL 8~ 31'-.:E~~#fm~t~t$ o Q 7J¥1il:Bt 

~~-~~B:MfflJk~•.¥m7J ~;QAJ;;¥~~~~~~-JE-~B:Mffl7km 

~¥~~8~~1~-, ¥1il:J;; Llh; QB 7J¥1il:Bt i'BJ ~~~-JE·8~B:~tffl7km~¥~~8~ 

i-t!~ Jj(., ¥ {il: J;; Llh; QC 7J¥{il:Bt i'BJ ~ ~~-JE·8~B:~~-ffl;j(Eif~¥~~8~®:;r-!-J]( 

• · ¥1il7J Llho «miT 20030-2o12 $5&~tm7km~ ~]JE, ~Jk./fi!1irl4000kg/h 

8~/S:!£$~:!{~tmJk;fJL~~~t~J.j)z/f~r 0.25 ( * 4- 15 ), if§ ~rflltl* lOOOL B:~·ffl;j(§T 

~ I.ill!.~1~~-/fi!1irl250kg, ifftl ~{b& m ~~~JK 1'-;f$7i 8~'1i~~t~t$, :5t;fJT$~~~ 

®7kf!L 8~~~$~1'J~~~ o 

ID!~ 3/U~~ 

%d& 3 4 5 6 

QA/Q ,:;; 0.45 ,:;; 0.34 ,:;; 0.27 ,:;; 0.25 

ttrn QsiQ ,:;; 1.58 ,:;; 0.89 ,:;; 0.46 ,:;; 0.15 

QciQ ,:;; 1.15 ,:;; 1.15 ,:;; 1.15 ,:;; 1.15 

~$~:!£~'t~7km7Jffftl, &~~ 1oookg a:~tffl Jk, xtr : 

• 4 5e.bkm3IH5t, ¥f11~ 340kg ~1~. s9okg r-t!P7k, u5okg W-*-1-Jk; 
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• s ~.b.KVL*ilt, i~~ 270kg ~7~, 460kg ~tp;j(, 1150kg Jffi:iF-f;j(; 

• 6 5\:b.KVL*ilt, m~ 230kg ~~. 150kg ~$;.](, 1150kg l*t/-J.Ko 
~k~~~~mJ.Km~~*~~-~~~•#•~*~~-.~~~•m*m 

~~~~~~-~*~•~*•o ~~~oo~n•m~~~kn,m~$~••* 

VL~~B~*#•*~~~~o ~~OO~B~~*~~~~~®J.KVL~n~~~# 

tE!x1$.3t~, :ffs9~.3~:J~iU o.3 ~k c ~/\5151:.7;;-fJtl ), 't*~~001M~1!::~1lltl7.Ki&trfm 

~~~~~~Jffi:~,1i::~~~~~$~~~tt-~m~.~M~~J.Ki&tr*B~~

~f;I ~m~!§ -1lH4: 1-t~:rnt o 

0. ;Ef-fijH\ffii?t#T 

•*~~=*W%~7.K~~~--.~~~®7.KVL~~~B*m~~~~~i&tr 

~**mfim#*ffl~*~~M•~·~**OO~#~~~-~~:rnt~, ~•~x 

~&*,~~~-~~***~~m~o 

• n*'={!f: ;j(;fJL~ pgW~o:W::ff~7~3!8%j(ii~~J]:, ~i&i-t~-it:fl89 o ~ff~1-TB11lJU 

;j(f8]£~~<9$11JfiU "U_§I[U_§I[Pj:Pj:" ~pi{!(, -11}:1JOk;j(*~ "~II;'~" pr.:g., =~il-~*~0 

:W:~iU 75dB ~~~-~~-*'L';J:Jr~*~~!@jlt o P*{!f~Jtif~~ 85dB, ~JnU~ 

Fli11J~-~~ o 

• flp;ff~: ~5\:!z.®;j(1JL:ff~7~~~7./(i±\ D, *5\:!zr,&~;j(fjp;ff~ D, ~!p;j(flpi±\ D, 

13-;f!~J'b;j(ti:J D, ~13-~;j(fjj:;ff~D, ~~{.frB;J$!-;j(fjJ:;ff~D , ~~~f*flJ:;ff~l=t~, :i3: 

~!±\ DflJ:;ff~~fk~rlffi.J30fE#~~~~ 60"C o 1lJUJ.KrBJ~VF~71ffi.~~t-i-13-tq~{}t~~*, 

~~~mi:k:~J;;f~L 

• *Wtlffi.~ = x>tm:ff~*m***rlffi.m~~~~#li~~, ~*m~tlffi.~:::Fir~~ 
50"C, ~{ij;~ 45"CJ;;{io 

~lli~~®;j(VL~~~ffl~VL~J;;~~~~~*B=~lli~,m~m~~lli~ 

J§}~~Jffi:;j(mfiMtrB:Mffl;j(, ~~~~VL;fflt-ll}ff~ ( MVR) tt#~1lJU~ffl;j(4Jrki89 
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J.!l;Pi'iillffl, ?t7J:s'z:.s:\:EJ~~.J:\JJ>l;ff>P~J5t1J o MVR 1i*~£tf,JT5fiJffli&t* § ~r~E!f.J~r~ss 

~-.MOO~~~*~~-~~*~-~~~tt*.~~~~~~~ffl~~ff~m 

ff~~~~mr~~~~.•~~~~~m.~~m~=~~~~A~~~m~71 

1Am11Jif{~ffl. ~{-\:;~~::k$?1-I~~i~. I~~i~JniJ{)[ffl-Ti&t**JJ1ai9Jffl , :HJ'EtA 

t~~;fil:f~JE~tl:l7ki.ffi!.~Yr~1A1:~, MOO::k$ii!Jt~1~~~~8f.JI~~i~WHt, Jt¥iJ~ 

~~ff~~-~~-~~.7](~~~~~~~~00~~.~~~~7](~~~~ 

~rtHlF~iJ, 7.k~i&tH-M~Jlli:ctfi}11Jif*5follJftn~~1f5.1E.11lu~11Jif~lli!, OO~~i&tH 

~§~~Jif~lli! o ~m~~~m~=m?t~~~~,ff~m,m~~~,~~~'*' 

I=E!.;fJL ~~n , 15C~5fo~ftu#l3?t~ o 

~1Affs:\:~®7km~.~~ff~I~-~Eim~~~~Jif~~~~~ o *~* 

~~~~-ru••~.r~~-~:illi:ct?t•~~~fl}:illi:ct?t•~~~Aff~m.:illi 

:ctff~m~~B~•ff~-~~ffh~~oc~~.~~~~•~•~•~a@•~ 

~~~-~~~~.~~~~~~•*~atl:lm~~m•.~~:ct~~:illi:ct~~~ 

~~fflm~7k~ o 7k-~1A~~~M$,r~~-~~M$.~I~:ct~~~ll!~o 

~1E~'±lss~t~!W~flr::nJu.k~1Effl*1Y!1A~!t'47k~7.k, ~t$~~f.J~~¥lffi o 1!1 7Im~ssm•~ 

£~5fiJffl8f.J, Yr!V-19:~ &,~wc~-~¥a!tt8f.JI-tl~~ o 

;!.ll!.ru!8f.J1Aff.tt17](;fJLI ~~~~000 4-16 Yf7J;, MHrJ.ki&i2~JJ1i:Bf.JtN.s:\:~1A~ ElOl 

C r.iJJtffl J.k) R. E102 C ¥:&7.kflr:n{) :botA~~ SO "C o ~~JY!:J1.~8f.JJ.kfi}~A~f*1-tM~ 

E103 ~~%~. 1.ffii.!Jt~-tp-~~ o El03 ~Bt1'F7Ji~7.k?t-~*· %1*J~i~l-t§JJ.X:7](, jg 

@Dfftt.~•~~~fl~o 1Y!1A7k:illi:ctm~7km~~~c•®7km~~m~~~) 

*A~®t± DlOO BS~~~. E81=E!.:bo1A~I~-~:IJ01A o Jt¥iJ-~r.ffi!.OC~r~M~~i~ 

# _t~, *~1Bifi*J*~R.~JSD:~7](~¥JL~ , ~:t_m:)t. o DlOO ~~ -im%1J , ~ .§)J-T 

~**•o ~-~E8~ms:.tff~m~A.~~~-~~%~1*J•ff~.~~oc:it~ 

125~130"C o ff~-1~ C ~-~%~) Ei1Jt7k C ~-~sf.J~l~) zJBJf¥~~~~~. 

{~~1~jG~I-tM#~iJt7.k~~. ~~1A1~¥UTJE?t5f!J ffl o 1-tM8f.J~1~~Pr:t~Hffl7.k~ 

~-~f'*-E!f.Jireil-!W~A SlOO Dff;f1, SlOO 8f.J~ffl~O~-~Y1~tffl7k8f.JWd~~ o Dff 

;f1~8f.JY1~tffl7kE8* PlOO t~ff. i& ElOl $lltr~~~ffil~~ffli?~ o ~f&:ct ElOl ~BS¥1 

~t #.17.k~~_t~"@C:fftJJ~~~ r'l, ~O :~H~~u¥U i=E!..!i'f.$~if;f~, ~~ i'lgJt% § ?PJtJJ~flr:t¥ 

~15-:f~B'~7k o ll:iUH4:~1~8s~~r~. Dtoo ~*~~~¥:&7.k%M*M$rm.!i'f.~I=E!..!i'f. 
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t i1!7J<. 

~ 4-16 mffirt~ifil7MJLif'FffiHI~ ( 5Ff90) 

ST!OO 

m£E:r\:~m?Kms~i~7.K:fr~31lt7Jf'Fffl, ~P"fr~fHT®pgiJ=~RJtfm~J1Q~;J\7.Kl)lc 
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~:E.!\!., ~~*M~1it:*= o ~#iU ~JtJ7.K*~*Jtli%'ir.ffil.7!#1U -iirt, *~J:j:I:J¥1£$1'-r.ffil.JJt-3&8~ 

1itr.ffil.~1f,\;r.ffil.i!JtJ,~, ~~*E::Jik:*li~E~~ at, PI*ffl1f,\;r.ffil.fit:ff 1 fllf(Ef*m coo 4-28 ), 't 

J!-~*~15t'8f~ffl1f,\;, ~1-T~~~*Eff,\;, :i!~ZJJJ~~1-T, E! P :TfE!PJtJ~/F¥f!~-~7k~ 

~~.1£~~-:ff~~~~~T.n~~~~•-t-*~~-~~-~~~. ~•* 

M~::Jik:frn*E~~~~~TPJ~~:i!~,*~•~*·::Jik*~••~~~r~Ifil~ 

~,fb$~~-~~-~~~~~~~~~o i!Jtl~.i%5~¥±Mffl7kPI*JtJm•~~ 

--z:,=M 
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~~~~--~~$~4~~m.~~*A~*~~Mffl*M •. M~%~-~~
t~t£ 4-s~891mfifrlfru.t. Jm.:ct•1*~~~¥HW:IEJ~±W~_t~;t~.~B~rl!fr89~rt:. ~:E_m 

*~~~~~-~ftfif*~ o *~M~Iftfif*~~AA*fi:ii~*W:~-~~-.~ 

~!£M tJc 711£ rHm * ~ §~ttzfSJ ~ ;r ~ . _§.i!ii~ !1m t£ tu ~!£5!U F 1lt ~ M. o :tm * ~~t m J.k 

~*ili*~N~'Ilt~.~Q~~-~~~~fi·~~$~~~~ 4~~*·o ~~M 

~lftfif*~t£~-~I~~~~-~~m*~*oo~~~·~g, t£2~~ftfif~ 

N~.ffoo••~~~m*oomQa~•.~x~~Mm*•~M*~~m*~~ 

n~o 

~ ~{i~~ I i't!P~JJD~*~ 

~~~m**~*m~m~*~·*~*~~~t£$~~N--~~~~m~. 

~~~Ft~ 891Jii~!Jm~y;§Jfi#~_§_¥~-~ J'B] ~~~~, ~{~~I lt!P~iJD~*~~X~

~m1f coo 4-29 ), £:m1;tt71~~f~1lii~fmrffi~fl#il&. H --t-7-H£-T¥~• 0 .tltfrl1ttJm:m: 
±~89f~Yt}2:~§~ tt~F'Ilt~. Jt~~jj~•~~~m,~w~~!IR7.k, 1mfif~89~¥Htt 

~tfflJ.k:ti~~*~•Bt~!p ;Jt-~~~Jl:Bt~iJD~ o 1~· 1*189~7.)(~~-~_§_~~~-·Bt~ 

$#-~~~m~. ~~=m~~fi~N~~~@J~M-.X±~~g~*ffl~~M 

~~rt:*~~M~*~~-~!lm•m.*m~~~~ftfif~~rt:*~~•~*~~ 

1Jii~ !1m •m#-m !Effl ,~ * yllfr 89 ~ :s:K o ~ 1~JSJ ::J£ .illd~ ll.~F B•J , :*: I~Ht!P 11' Jfft tlP PJ ~ 

~~@J~*~~Brem• o ~~~*ffl~-~~MW::ii~*~•~~rt:~M~~* 

~*~*1-1-~®89JWJAAtl:*"M o 
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~ ?'A1it1¥ I ~ N~·;tyg:(,tgp;f * ~ 
~~~~~A~~~~~?'A-~~VF~~~-~~N.~~~I£~~-F~ 

~~-~~~~. ~I£~~~~~m*.~~~~*~~~$~#m~Mffl#~ 

ffl~.~~fflmN$~~2~2s~~~.~~.BAMm~~mffl#.~~~~~ffl 

*-•~*~~ffl*-~~~*#~~~~ffl*-~~~mM~mm*. ~~~~

®~~I£ffl*~o ~~Mffl**ffl1Aff•®~$~•m~~m~~*- *~~1-¥ 

~$-t-rgN-3&EI~#m~1ttrg~m,~ __ §Jm*E~:km~~at. PI*ffl~1*1¥ 1 ~~#rg 
:f)gVf*~ ( 1!1 4-30 ), ~~t ffl71<1itffiii*J B~?'A7J<~?'Ax¥R:ft~Bt~tJJJ§-t1E~*~ffl,~, 
**ffl~~~~-~~~-~~AD~.~~ffii~~-I~-~~;l'A~@§~~~ 

.L¥R:?'Aft:/JO?'AE!~jr:r\;, ~:EJ\1*~8~~1itr¥ o ?'A1itf¥ I ~~1jtyg:(,tgp;f*~A~*~1JJAA . 

f§(~~ffl1tt, ~1"r§~*€11t, :il~?#.J;$~1-T, ~ffl,~~P ff~Pffl, ~1~~-~Jk~t~,~. 

H~~~~~--i'-*~~-~~~~~~.~-*~~~~~*E~~~MNTPJ~ 

~~~~~-~-.~~~~~$~~Mffl#*~*~~~-~~#~~. ~fflM 

$1$:~ JE*EI~ ~~~if1ti o 

WFI 
80"C 

~tA1*1¥1~~#mmVF*~~~m~m~ffl*M.¥R:tAB...t~tJJ*ffm. ~m 

VF*~~~~m~#mWVF~;$.~~~~~~~~T~*-~*~~~~~~~ 

*•~~.•~•~*~~~~*A1*ffiiC~~~~).X~~~m~*ffl~m1itr¥ 

n~*~~1*1¥*~~-~~•m.*m~~~~WVF~n~*~~~~*~~• 
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~~•m*m~m~*~~~*o ~~~*~~~M~-~~~~~ffl.$~•m 

~~~*~· *m~M*m~mu~~~~~. ~~~~~fi~~mMttmm•~ 

~o ~~m~~-~m*~·~mHk~~**ffi.~~~~~~~~T~*•@ 

*~~*~*AMd.~A@*~~-fi~~~*·*~.MW~~m*~~~* 

m*5ltr~f£yf1J·tle~ o 

;.. ~mi~\mx~*m 
~Mm*~~m~~*m•~~~~~#. 004~~~~~A~~-~~~~# 

m•.•~~Mm**m*mm•~~~~~~. ~-~~m~~~~~~Mm* 

st, fflJt}~~mH3LI'!P7ftai~ o OO'i='tcit18"J "ffl,~~rlffi." tl~:@~r±'&f~£PJc1ffu, 

•~-~~,~m~~~m••~~~~•mA.~~.~~£~~~~3~~~ 

•.~~~m-~"m~~~,•~~~3~•~~~~~Mm*~m.•~~~ 

-~~A~•*mmBB~~fi~.m•~~~~£~•*mmBm~~·~·• 

rJ.:~m-ru-m1-TM~mr~xif, ~m~~:ctffiJrer2:~~£.1JflF2: o 00 9=':tlit18"J "subloop 

~~,•~•.:r<oo~~~Ifi~~£~mmm~M -*~m~*m > mw~-~ 

fflJJ<-,~ fi~~~ . .:t~ § 8"1~1±~flp:JJ!a£Mffl*8"11W~T. ~~t%-rHJJ-mmrSJ~TF 

:JJx~~rlffi.~~tfflJK~. t:•rtl~1-ttjjl1t~ittl~. ~~~~1£~- 0 

( b ) sub loop l!ifiliii 

"subloop ~rlffi." tl~~#8"J~~tfflJ.K15!m,~mx~*~J!.~ § Z9J1-tf*~l~!Jt~, 

~-~~*~~tt~. B~~~B~~-H~ffl.@W~~-~~.~~~~~~ 

~tl:lf.ffi "subloop ~#:tl!Jt" 8'-J:E.ffi~ o ~~1ffu~~~:(:f-~~~1Jlfr:£f~~~tffl*:5t~ 

fi ~k~-$1-$lf*~ "subloop r1!~~rlffi." tl~. _EL-~ "subloop .Y1Jlfi~~~ylffi." 
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-~~~~$~~~I£~tt~#~ffl*~.~~N~~~-~~~*~~~~# 

ilffiAl\~ T , :ft®iiE_t i:!1~x1tt£ 1!JU ~-~I f'F ¥Jit: 1! , IXJU 3f ~il~ffl ~ JL !.f pg !iX: i'i= ~ ~ :ff 

~*~~~m~~~~.m*~~~~-~~~~•.•~iliw•~~Mm*~~ 

~F•~~m~~.~~~~~~~~-~~~~mmm•~o ~#.~~~~~ 

tt#~~~~~A:ff~-~~-~~-~~~~~. ~~-~tt#~~~~m~~ 

~ffl~~HH~~-ili#~~~~%~-~.~~M~~~ffl*¥~Ifi~~-* 

~~Jj o 

4.3.5.4 ~@~~*~ 

~~~•~~~*~r~~m~~m.~~m~~~Ntt.m•~~~~~

~~~~~m•~~*o MW.~~tt~~~~-~~~~m•!iX:~~~~*o ~ 

Ir-,~~~*1-. ~D~pq1;ffi- ( PP) 5fD~t\:Z:,1;ffi- (PVC) ~~:ft~~1!JU~J§7j(*~"P~ffl o 

~~~. ~~~-·Z:,1;ffi-(PWF)~-~~~~tt~~~.~~~%~ffl~~~ffl 

7j(o ~D*~.Ltt~~M¥~-§i!MHt. P'lmm~19W , X ~~iPW:ftpg~IEf~, PVDF ¥~ 

~~;zjs:~§~t[j~~M*~~~;zjs:f~~Y o :!!* PVDF ~~8~fJT::lJ1! t[j~~mm*~ 

~~~Mo MW,:ft~~T~tt~*I-~~-~~~~~~Bo ~~.~~M~~~ 

§~~~~~~:ff-~~.~~~:ff~---*~~~~-~0 

304 ~ 316L ~~MB~~~1-T~"P1!JU~ffl7_kMffil~m~§JZ~; o ~ESf*~~MB~ 

~rr£*~•~~-~.3oo*~~ES~~~m~~~m*~•~*~~m•r~ 

~~ES{*~~M. 304 ~~M~~ffl~ RO ;GBIJEjJj(]1Ji*~!I!B~~:@:5fD~4~~~. 

316L ~~ffl~ RO :GJ5~~11HfJ)*o ~T:i!li~m~~~n~!RB~~:flf!~, Ej%f*~ffi!l! 

8~~~tJm~~;fEI~B~ o ~~~~~JeJEffl7_k~Mf¥~§~~$~;f§~E!"J:fiL*~*~!iX:~ 

ffl~~-~%~~~~~~*W~~~~*~~ffl~~*~~* o ~T~~m-~ 

~13~. ~~M~~~--~t[j~f~. *$1:EO.l%tct!, ~T~-Zfr-~M~rmt~ 

§~~. t~JJIJ~tt~rm•~~§~~. #*fflJmf~~s~~~m, ~~•f:E o.o3% ~~£ 

f~ o x>t~~'1!:1-tJ](Ej~Mffl7](*m, §JZ~;~;fJ;f--t~m•~~ 316L Um~ESf*~~m 

( * 4-16 )0 
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@~~~~~~m~~~~ c ~~~~.%) 

{ GB/T 14976- 2012 Vit:Wiiltr:l!ffl~~91Xl7G£:1!91Xl~~ 

ASTM GB c Si Mn p s Ni Cr Mo 

304 S30408 0.08 1.00 2.00 O.D35 0.03 8- 11 18- 20 

304L S30403 0.03 1.00 2.00 O.D35 0.03 8- 12 18- 20 

316 S31608 0.08 1.00 2.00 O.D35 0.03 10- 14 16- 18 2- 3 

316L S31603 0.03 1.00 2.00 O.D35 O.D3 10-14 16- 18 2- 3 

{ ASME BPE-2016 ~ffil;fJ!Amifi9ilit;l}~ - 'i: ~.IJDii-9:~ ~ 

EN UNS c N Mn p s Ni Cr Mo 

S30400 0.07 0.10 2.00 0.04 0.017 8- 10.5 17.5- 19.5 

1.4301 0.07 0.10 2.00 0.04 0.017 8- 10.5 17.5- 19.5 

S30403 0.03 0.10 2.00 0.04 0.017 8- 12 17.5- 19.5 

1.4307 0.03 0.10 2.00 0.04 0.017 8- 10.5 17.5- 19.5 

1.4306 0.03 0.10 2.00 0.04 0.017 10- 13 18- 20 

S31600 0.08 0.10 2.00 0.04 0.017 10- 14 16- 18 2- 3 

1.4401 0.07 0.10 2.00 0.04 0.017 10- 13 16.5- 18.5 2- 2.5 

S31603 0.03 0.10 2.00 0.04 0.017 10- 14 16-18 2- 3 

1.4404 0.03 0.10 2.00 0.04 0.017 10- 14.5 16.5- 18.5 2- 2.5 

1.4435 0.03 0.10 2.00 0.04 0.017 12.5- 15 17- 19 2.5- 3 

ff : ASME BPE ti#MJ1ifrf.-@j-~"fi1jjli .:*J 0.005%-0.017% o 

f4~~~1*~~m1-t~nz~ c ~~~~ . %) 

{ ASTM A743-2017 -f:&:ffl i!U1nliJt!fl.fM!klHl%H9cif~f4{tj:: ~ 

ACI UNS c Si Mn p s Ni Cr Mo 

CF8 192600 0.08 2.00 1.50 0.04 0.04 8- 11 18- 21 

CF3 192500 0.03 2.00 1.50 0.04 0.04 8- 12 17- 21 

CF8M 192900 0.08 1.50 1.50 0.04 0.04 9- 12 18-21 2-3 

CF3M J92800 O.D3 1.50 1.50 0.04 0.04 9- 13 17- 21 2- 3 

ff : JJtffij~~~~~~~m1-t~~~~_m { GB/T 2100-2017 Jiffli!U1t!fl.t1XJ~{tj: ~o 
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Iii r 304 fl:l 316L /F-mm 13-9~~~~-a-:;~:fl:l@) r § 7;JJm~. -tffJ~mm ::r~fi rg 

:iJJ:*~B-9§z~lU5U o f~~fl:lf~iim~B-9/Ff3§WJ~1lltl~ffl7.K*~B-9§z, )gT ~~1lltl*~ 

Jl;\H!kfl:l~rt, m~I!:B-9t£1lltlfl:l~~~&,~B-9 o f~iim-a-:;1: ( < 0.03%) 13-9 316L /FfJ§ 

WJPJ1~¥U7Citi~B-9WL7t, ~at, Y:IB-91Jm C > 0.005%) PJ~~~JiB-9PJtDWUt:Efi:!PJ 

m~tt o ~~*~B-91Jm-a-:;l:ffiMPJ~~. ~~.(~OOmMIW~~~-~~~IN 

4& ~ tt;f¥13-9 ASME BPE f~{i 316L 1Jm-a-:;1::7g 0.005%~0.0 17%o 

~~ffl*%~*~~MN#*~~~•fl:l*m~m.m~~~~mey~~B-9 

m~~;¥t1mi3-9JI~~::1Jr! o %~fl:l~:ff*~J.illitft:~~ GMP ~>fr:it!1-T~~, F~f-!t!. 

rt:~~~B-9·~~W:it!fi~~-~~-~~fl:l~- o lilr~I!:~B-9*@m~#~ 

fl:l7tffl8-9m•~~~~B-9t£~.~~m~~:lg~~~~~~li**~rgm~1tzJJ 

r!o~®~~~®m~TPJnffi•~~ffl~7;JJm~o~*#~:it!fi#~~~~.U 

•B-9~~~~~z~m~•~%~-~:fffi:!I!:*~~~~-•o~~. U~oo, 

ASME BPE, SMS/ISO, 3A ~DIN ;f,jlfB-9 316L ~if'-1-, J!;f~Pf!Jr&~rgm~m~J.W: 

PVDF ABS POLYPRO PVC 316L~~ 304L~~ 

~~JJJZ:<js: 9='~ 9='~ 11'£ 11'£ 9='~ 9='~ 

~~!@:~lt -a- 9='~ 9='~ ~ -a- -a-
liSJ liSJ liSJ 

~~m~ ~ ~ ~ ~ ~ ~ 

1A1.Km• ~ ~ ~ ~ ~ ~ 

~~m• ~ ~ ~ ~ ~ ~ 

1t~m• ~ ~ ~ ~ ~ ~ 

IT i~HI~$:~tl: ~ ~ ~ ~ ~ ~ 

m~1!!!f1 -a- ~ ~ ~ ~ 9='~ liSJ 

PJJi'l'/1 9='~ 11'£ 9='~ ~ ~ ~ 

PJ!URtl: 11'£ 9='~ 11'£ ~ 11'£ 11'£ 

1A~!*~ll ~ ~ ~ /f~ffl 11'£ 11'£ 
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PVDF ABS POLYPRO PVC 316L ~1§: 304L ~1§: 

't;icJf*=* ~ ~ ~ ~ ~ ~ 

ii ~}flj ~ ~ ~ ~ ~ ~ 
* tf 

rA~if ~ ~ ~ ~ ~ ~ '!! 

m* ~ ~ ~ ~ ~ ~ 

)'~*J) Jz.::tif o!> 
I1"J ~ ~ 9='~ {~ {~ 

B. 1JDIIZ 

~~~~~A§~&~mr~~~~•~~~~m~~~~~T~~~~*~ 

nX; o ~7 :ii:92.~~WJ¥'J~. :fr~Wc~1fr~s"J JtJ:1?1'lfflrm*/f~WJ c ~£~%UliJs"J 
*~ )~~~o ~~~~~~m~~&•~~#~. ~~~•~*m~#~~~~ 

#.~m•~~~mR&~~woo,*m~~moo , m*~•m~~o 

~#MNT.~~II~~/f~.~~~$~~~~-~~~-*$#~*~ 

m~#~•~#.m~~-~JtJ:•~~~~*~~tt~~~~a.~ffim~~~~ 

91J1lftlifo~ o -~~1£1*/f~WJ~itJMJJk:t~ffl*X~, ~ 4-18 ~ ~~OOf!L:Jmi*~ VrpiJJ 

~-~~~I~§ ) ~-~~!£~/f~WJ~®~~!£~/f~WJ~%~~~.~ft00, 

~~~~oo.m~~-~~J£~/f~m~~-~~/f~~/f~WJ~%. ~~. "•~ 

316L" 8"JUNS~ACI~%*~1J ~J92800~CF3M, ~~ftjj ~ GB/T 2100-2017 
~#Ji!OH!k'f!XJ.f!:f: ) 8"JWJ~%:7g ZG022Cr17Ni12Mo2, ~ ASTM A351/A351M-18 #llif!:f: 

ffl~J£~•m#~~~mm>~•~ilicr3MA~•~/fa~tt. ~~~~r~/f 

i®Mt.9:di; rm~~~I~s{J "316L" UNS ~ S31603, 'f:;JiJ:Jj(*m#ffls"J 316L/f~WJ 
~%.-~T~A~~M~i®M~tl.~r~~ffl**m~#m~ffl~~o 

Tfi:iitll af*;n:J§~ rtf~~ R1:*/F~~ 

ASTM UNS EN UNS ACI EN 

304 S30400 1.4301 J92600 CF8 1.4308 
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ffXli[~i£1*~-m%1 'itfli[~i£1*~-m%1 

ASTM UNS EN UNS ACI EN 

304L S30403 1.4307/1.4306 J92500 CF3 1.4309 

316 S31600 1.4401 192900 CF8M 1.4408 

316L S31603 1.4404/1.4435 J92800 CF3M 1.4409 

*%~*~m~~u~~~~~Bm#~~~~~~-~*~*m~~~m~ 

±2~MOO~.*~AAtt~~~~*%~*~~m-. -~t~%~*~~*~@* 

Wmko~~~fflW%~---~~~~~~ftoM~~~~~ft~~~~*tt~. 

ffi~~~~~~~~~~*~~~~~.~~~~Am~~%~W%~~~fflo ~ 

OO.~~~~ft~-~~ffl~ffl~~~~~~~Wo~W%~~mft~.-~~~ 

*~~-*~~~~~~~~~~~~~~~~~~ffl~W~*~H~~~oU%W 

•*~~~~~~~~~~~ft~--~~fi~~~-~~~ffi~*~~o~-~ 

1ilA-f*JE&~~ "~a~" 1YlL 8Jtfl~:itt-tv±1!!~~1~~a"J~~o IPJ~. :f.&~~mu~~ 

~~~*~Kh~~~~~~~~~&h~~mN~**B•~o ~W~W~~m 

u~~-~~-~~o.%~*~~@*~~-~~~~m*~~~-~~~0 ~ 

~-~*oo~~m~m. ~-1*~~-h~~~.JE#mN~.~~~~~~*oo 

~8~~~~tt~~-~~~~~n~~-~~~~~Wo 

B. Jl1ill&~ 

~~Am~m**~~~-k~ffl~~ft*~~~~~~~~~~~o ~~ft 

~~~~~t,j~]giffft:;j(·t'f~ PTFE, ~~f~rM, fL1~~#~ 0.2211mo ~~ft~it:fl~jf( 
~m•m~.~~~~~~-~~~~~~A*~~~mm•~~~~~m~•~ 

m~~~~~~$~~Ko ~~*~~~M~ft~#m~m~-*~~~--~% 

~, ~--~%~~~{~-k~iffft:;j(•t'f~r)!(ft±t!f~o 

~~ft~~-~~~~w~~m•~~m•~~~~~•*· ~~~~~AA~ 

~o ~Z~~M~ft%~ffi~~o ~-~~~*~~Mffl*~dk~~~ft~~AA 

1$:~m·t'frYltliJt. m~ ~fl~~tffi~ fPlxr!TM~ftf1~~**1-T~iiL 
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1tltl ~ffl7Jc:5t]!Jc*t1Effl7~H:,'*~:Jg.JI1:.:Ji\!ifi.Jlffijoo@;itW:it, tr\ Q ~lf[_t~~lliJJ 

*• _l::j@I7Jc¥At:J:?:!£:JZ:N1t:it§JJ&Cz;/J ( -tf1J:lf _!::JJ±JJ52:JZ:NJ&Cz;/J )o 1£:J1f:Ji\!Bij", ~1l,' *tfrJf~ 

tlr#l' lm:d 70m ( j,'~I& J:iJ~~~:itiiJ 80m )o f~~y,f,ff;J()r~, ~ ,L,, *;;Jjl1tltl ~ ffl7Jc:5t 

Me*~ l=j:l ~ t~>L,, 8~ "Z9J ~" 5I; ~!{4, jt If~ :IE 1-T 8~ 19J::I:~f ~ ;;JjiJt Met1tt1cnlt~ _l::j ~ 8~ 

:kmo .Jl1:.:Ji\!~'L,'*B~I f'FJ]lJj[;;)jl~*fr2 pg 1E~1tltl ~ ffl7}ca;-J, tE EE!,tJL:iE1-Twi9JtB~U 

llt~1ifE*~s~:ttf~l=j:l~f'='1:.~'L,'JJ, 1tltl ~ffl7Jc1±f'Fim)j!ij:IEZ9Jat E! llt~l=j:l,L,,[P))r~)j!ij1Mtt\, 

IPJ a'J, 1± llt~ s~ l=j:l ,L,,$:5t% mt1l£1±1K _!::J PJkAr:&oo s~ ffJJ% mtffJJ &. , -=f;;)jl1tJtl~ ffl7Jc 

l'Jilfrlll1:flt "PJkA" ;JfVJ-JE~ffij]flj:tl:\, hArm~:t~:ii~tffitr:lZB~~~~ o 

1tltl ~ffl7Jcffl.Jl1:.:Ji\!~,L,,*1£W:it _L~1ijijf* "#I ~3f;fjj:.r\;" _l::j "7CJE~ " Jffi!J!Ij , 

~fflst~~ffiM~··*ffl-~MM-~.Jl1:.:Ji\!tJL~WM.~m~m~-~l'N~ 

~>Jts~tJL~WtttJ•. 1!ffliffi:*l'~xt1tltl~ffl7Jcs~1-t~£~oc:@:mt~ n!OJ , 1PJa1·~,L,'* 

~~m~~~C:ii~l)j!iJAAtt~m•),Rr:&C]j!iJAAtt~~;N~~),Mr:&C)j!iJAAtt 

f~1:.!lm~l) ~I&~>lt o -i=l~fB~.Jl1:.:Ji\!~,L,,*'®~JE;fJ,19J:, *f*W:it~UiA iiEiiE45 

~~:JJ®s~~>lt o ~'L,'**~.Lil!c:'fi~ :itt7Jc r:l ~u I±\7Jc r:l, 1tltl ~ffl7Jc~tu*ffl~, L,, *12S! 

jgjtxli~*, &,~NwTfli:¥5 Q **ffl4so ti:\7Jc c:!W:it 0 ~,L,,*Ilt~1I1£~tmf~mtJE 

~.*%11:~-•m~*-=t~lf[Moom, IPJlli~~&T~~ffJJ-t11~*-=t~if[ o * 

%m~~~*~~~zw- ~n~~:kffit='1:.~7K•.~~*~~~~*~~~oc~ 

WJtL 
.JI1:.:Ji\!~ , L,,*_l::j*tl ~ ffl7Jc~~!him:5ts~tJ 19J:ttr#*m s3 16o3l'~m c 316L ), ~ 

~~ti~~mJJc~JI;:N#~~*m•ff#.~mr#~m•#c~m~~).*fflN~ 

~~FDA ~£~J:PJ ~>Jt s~Wi&H*"l· a 1tJ1J ~ffl7Jc~'L,'*~*ffl>'~Ji:Ji\!;fJL~@;MN:it, 

>'~JitJL~@;MW:itJ:Uim:tt1tltl ~ffl7Jc~J~Witoos~ E! 1ti'-t!P, J't.~ ~~fs~~~u*~~~~, 

mr#If'FW~l'S:ct 7s® o _l::j~~7Jc~m~m7K*~l'IPJ,~m#t£~~m7K:5tMC 

*ml=j:l*ffl1±~*m~~*· 12S1~~~1±~*m~~*•~•~t£*m*l=j:lti:\~JE 

~ s~'l'~&, r~~~WIT i=l*!iYl~J(ff~m o _l::j Jl:tt§ 1:~, Me*_l::j:fl~*%~t§ IPl s~*~jt 

@;M®f'F~$W*ffl, ~~~£~Bt£~M*~ffi~~WM®*#3fMC~~~~~ 

t5t m •:JJ.rt;;Jji-** £~f s~:l1fjf o 
1tltl ~ffl7Jc~'L,'*1:E~~_!::Jf!fflat, :itttl:\ r:l ~~ J:ti#~~-¥i9Jrwi!ll~~, 1! r 

xt*:itt1-T ifi.a£tt1ff:iEP_!::J£~s~ ~>Jt , uJtlf**1±:l1fiD!11100 pg IfF, - -t-rm ifi.s~*iJ Wr~'L,' 
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ffl*~·-1-*~-~~~~~m~o M~*~· -~~~M~~!Jm-~~~~~. 

•s{Jmt~ c 1~s ~~r'i'IJ) ~~1~m~1:.~a-1? fflii\ifiJ, ~M~~~1:.~lm~'i3c~ 
~~ 0 

4.3.5.9 ffl!Jm~ti7~~ I 9<il 
~#m~T.•~~*~*~•~*fi~Mttffl$o ~~~*ma1:.!lmms 
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~~~-~A~*fi,m#~~~~-~~m•n•o ~~B~-~.~~~~~ 

"1'TZ9J ~~, , m 1mt11~1tta~ • 0 m • 1fiJ 89 * ~ilE F~JH~: ~~ 11t:m: ~ 89 0 ~ mt5t7J<. :11: JVJ$ at 
~11tmmm~uc~~~~•>*m~m•~~~~~~~§~*~~m~~-~ 

~rlMm~*~*fi*~~~ftW~~~~B~~~~T o ~®W~T~~mAAtt 

m•~~~.~~m%~~~#ill%~ffl o 

~~~~~~~~~m%nm~-~~*~*~~mmttm•o •m• 

C lOOppm) ~~~~11t:ff~.!£:f:-t!!*JE:fft!L!Jm, 1EL~~:tlxf~1t!HixJ8'~f~t&\i'PJ@, -%/:~ffl~* 

~*~o s%~rl•~~~~~-~~~~~~~.-ili.m~~mrl•~•. -%1:~~ 

~l%~~~o W~~~~m%!lm~~~~~~~~-m~~:t~m•~m o 

m~mAAtt~~*~~~m~•m•o 1lt~ttMm*••-%t~m~~~•m 

•. ~§~*A*~~-~-~~ffl~~~~rl**~•M**~~-0 *~*~ 
m ~~rl:k 171l -)7~~*1-T Jj!i]AA·ti7~· , ~o*:ff &'~, ftif~~rl*~~§*1'T1!~ 

Bt*~~-~~o ]j!iJAAttm•.~~~~*m~~-~~!lmm*~Bt. ~*~•~ 

~-M-IZS:tlf§tl, m~~-~~-89~~~¥0 o.os-0.2ppmo 

C. 1JU~ 

IZSm**~89mAA·ti~m7~•~~~11tm3to:ff ~f£~, 7~•D$89121-t~Sc~ 

1~~1251~: 

~i:i;;'D-'t e ,7F.gL;J:R~ ; 

• *~*~*/]\; 

• *~8%13.{4; 

• *~~IZ':ffl71<.891;;$:fR; 

• IZ':ffl71<.89~fflD$ C m~1;;$:fR ); 

•1!~IZS71<.89~~ 0 

-~*~*~~~~~~-~!Jm~~*~~**~~m•~~~D$o fi~ 

~~m•~~~~m~~**~*~~~~~IZS*~~~~~-~:ff~~~~m 

C ~o so"C ), #~•ilEmAA~strSJ r*J1:lH~llt7Mt~ o ~ilE~1!fflm7~•~~~~:ff~~89, 

~D*i&tit1~%~. t11~~~11t~11f~ o *1'TM.1!~~-~ 89Ei:i!ltl, m~~-¥Z9J89~ 
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m~~ o ~~~~*~~~~~~~-~~~~k.~·~~m-~*~~~~~ 

1~~ !lo/1 o ?:H~c~:JHs<:J?!!{~xMPJFJ~•~gc~.wr~~~ ff~ n m*:iim5fl:lt~I=71J:. PJFJ~•~ 
~*ffl~~~~~~~K~~-o ~~~~*.ffi~m••~~~.~~~~illB 

?!!{~xm, ~#1~~i:!1~1~~:il!!i8<:J o 

~~~*~-~~~~m•o ~~.m•~~~tt~~--~!lo/J~~g~*~ 

~~~~~~~*AA~~~~-~~~~~~~~~~~~~~m~moo.~illB 

m•o *~~~I~ffl*~~*~~~~~~~m~-~-*~~Mm•••o ~ 

:ii~R~!Io/J~g·~~~~~B~k~.PJ~-~B~~m•••o 

?!!{~m•~~~~m~.PJn~fiPJ&~m•~~o ~~.~~*~&Mm* 

~~~N~~*ffl?!!{~m• o ~~m~~fiW~~~m~~~*m•~-~~~0 

~MHt~ C ~fJH~~~ ), ~~~.:s'I.ePffli~dlil'ti~7JOP~. m~8<:Jff~f1~fJ3f, ~~ 

fflkillB~~ o :ii~(~OO~A)~~~g-~r~*&t~~~~k.~~~

~m# , ~fflk~M-~illBR~!Io/J*~o ~~~*~~*~*~~~~ffM*~ 

,~;'?J9:~PJ~m~II!M¥'5~ o :JG~~, ~~~~{~¥U~8<:J~1-T¥1il't~, Jt-~8~¥1il't~ o 

4.3.5.10 )~~I 9<!@B~~mi~it 

~m~fi*~~T~m•~~~-~~*~*~~*~~~~OOo 

A. Jl~;ftfl 

~m~m•~~~~~~~~u~~~~o §$firE~m~••~~:JH~U 

t-1-:ii~~ 316L ~f!m o ~#~~mf~T fiRm~~~m•~~~o ;bo~¥1!4•, ~~~ 

~~~-~~~PJ~~~~~m~~~m~~o ~T~~~~~m%~~m~•~. 

ill1-T1-t~¥1!4.~&,®f;j\,L•±-!!!~~1-t~Jb~t&~, pH ~~~o 

~~~m~~~.~~~~m~m~m~~m•~~~~~tto rE~m~m 

~U&~PTIE~~DM,~m#U~fi~M~~-tt~~m~~-~--~~m 

•~•~ o ~~~m~u~~®r~~~~~~~m•~~~~~tt.•~~~~!lo/1 

&~tffi¥U71<.~ o ~4lt~~i-_R¥U~~Ht-t "~,&~, ~~;bo~~PJi45i:, ~?152~Jbgc 

~tl:, IPJ-tL 5$~, &:1:~~~. M~Jm~'§~~~1lli~.:s'I.~~*", ~~~ffl 

CF3M ~~m-tER8<:J~~~f£1*~~tJXltJt-l- o ~~~EI<:JtJt-l-1"4-ff~*M, &,®f~m¥1!4 

•s<:JfiWo 
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B. filltili5Ht 

••~*m~~~~~-~~~~~~~~-~~~. ~~~~~~*~*m 

~k~, 1t;mt::l! , im~s"J~~. ~J:Jf!)~ i'BJ~~¥-t~s"J "r~,8" o •s"J~~im11t~£r 
~¥ff'I1E!"J~~J-Hsii*~ 1&W?tE!"J~~ o M.~IBOOE!"J.ll.:f:}J~, §~E!"J~~~J\E!"J., ~~ 

~~?§(~~JWJ~$. ~~Y~IBii1:*EI"JPJ~~·t~l:o ~~~?§(;J\EI"J *WtJt ~O:!f!:fi'Mffi'~~ 

*m~•m•.~~~-£~~-~~*~ 0 

~m~PJ~-~~oo~•km*~~••mw~~~ o ~~*m~.~m~m 

~PJ~m*~~•~me~*-~~m~.~~-~~~m~~--~~~*lliW 

E!"Jxwr~~tO T"f*EI"J*W o k!t*EI"J11i: D ( lEP:b"~-Ji. 1)(*J!11i:~) !:&--'::Jt-j·* r:p,L_,, 

~~-~PJ~~ili.M.®M~~m~~~#. ~~~m~:!f!:o ~~H~-~~*· 

!:&~7~L!1*~'L.,'JE~$:®, ~~][M(~Jj(~~t®~¥Q'fPbtft o ~05F!:!t*~rPJrE!"J1F.fiA 

~m~1)(*s"l~~. PJ~~~~~~~m:r**~~~~~~-~%nX: "~~~~k~" 0 

--~~*fiim~.~~~*~-~A.~im~D!:&~-M~Hffl*~~~~ 

~~-~~-~~~~o ~T~~~~H~~-~o~m~~-~~•m~~*· 

ffl~*tt~~~HimM•~~-~~~~~~~~~~~m~~rM•~~m~o 

~T~~-~~~*~~r*~~*~~~~~oo~-~~-¥~~.PJ~~m•• 

MW~-~~~.~~~~m~T*W~~~M~~H*AM.~PJ~o ~~~

~~.im~M•m~~~Dli~~~*fiM~~~~~~~~~o M~~?t~~~

~!f&JEI"l*m~#t~~.%* 4-24o 

1Wx:~!J:&J~fll~ /Jrt <t l :12~~* ill1'T~* i'ltki¥11'l3<:U£ I PJtlf;tl: 

1/nlfr't~m. 1'] ~ ~ 8{) ffii , :5t l'Jc ~ ilifflJ WH'i:~ {E.\; {E.\; M-
~mlli 

mMt£1!.~Jt¥~1!is{]'iti'ffil.~m (2
) {f.\; {E.\; M-

JWJM'I'i:~7.k¥fll=!lis{Jli@; "~" ~m c 4~to "C) 
~. r~~~I 

({J:j=JOO~~)) J:j=lm:liZEIMHE.\;-'f4"C) 
J:j=l~ ~J:j=11'f~7.k $.l(:M-

flfi1!l-

¥t-~ffl,r!RI~'tn MEI{]Ji@; "~" *m C 70"C) ~ J:j=l ~ fHf 

i.i: ( 1 ) .P1f ~ !fdjdffl:it1!1i .>;;; a'J o 

( 2 ) :iE.H ;;\;f_:;fo ~Jtt,t±~tl'ill.:t i;li 4-~ 4'- a'J :1-W /Jo rlii JW /Jo o 
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~4:~r~1mvr-?twc~¥J-m~.miJ~jt~:>Jt = 

·~~~-Wffi~~~-I~~m~:>Jt~~i¥J.~~~~~~fti¥J.Wa~~ffi 

~~*ft; 

·*~~m~mn•*B~~~i¥J~~M$1ROOo ~~~i¥J~~~~~N~~ 

1~-T 25mls, Jli)(~!fi1'-1!ffl .ri?:~~~4:~~ft~7j(i91£7_)(~, lltifAtjj(fti¥J~~~if~, 

~1~~1~$ I ROOi1~iftf=~i¥JftM7kf'i~·liZ.Btf-IFW; 

·~*BM$1ROOI¥J~~~N4k~WC~if~i¥J~~$a•w.~~~~~-

WlJt~; 

·~T*~M$1ROO~!Jt.~!fi1'-~ffl~fi~~~!Jt~-~~~*~.~~!Jt 

• ~ft.~¥Jffi.JJt~~OM$ I Rfi"1Jffi.JJtBt:7fftit~tst; 

• ~4:~1~:X1f*ilil*1iM$ I ROO, E8-Tfi:Milii/Gf'l~1~ROO;fE~~:t$1-~~,~~¥91~, ftf'l~ 

~Mtilils"Jf-IF:iJj D ~~i9117.K~lO~)Jtf~-~*1i1Jffi.JJt~191~; 

• ~~~~ *rJffi.mnm:. ~rtctE!3~:t~~1t~tom:; 

•?twc~~~m~•x~.~~r~~~Mlk~~; 

• Jli5(1¥J~~:f1it!Jt~ 1 %~2%, tV-1l~$f-IF~M~7k; 

• :((o:W:.:E.?twc~~~~.FF.L~zk. ~1±~m.~i¥17txEli~~.:E.~i¥11Yi)iffl51 w, ~ 
~~~m~.~:t$mtV-~~i1$i¥J~M~~7tx~~.!fi-t-7tx~~~i9117k~w* 

~~~M~1R~; 

• m~.~~~nJti)(*ffl/G~fiXl 3161 f3}(~~, §fiTOO ~ 3161 MllltB"Jf3}(~~ifE!xt~.z., 

~~~~*~~ffli¥J~/Gm-~i¥JCBMifJlllt~~.m*ffl~~~~i¥J~~*fi 

• ;ftHJ.BU1Es"Jffl~:l:liZ.ffi.1:17!Hfij~~121¥J7c;J\; 

• -ift9:~:>Jt~~~~fmfj(;¥a!Jt Ra < o.61-1m; 

• :((o*~~i1-K, ~~ .Lt£~:1::f.Bi~; 

• ~~_t~~f-IF~~7.K~W. i*•w&,®'!~Jl~~s"J, lV-:Ufti*~m/F-4?tffi:~~ o 
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~~~m~-~~oo~~m.~~m-~~~~rl~*~~~-~~~~£* 

~~~~~~~~~~~~~~-~tta M~~ffl~~~~~m~~*ffl~~~~ 

~~~~~m~~moo.~~-~~o ~~w~~m~~m~-~~*~-~~w 

ffl- = ~z-fmW a (Wj£~~~-~J]HmM ( 2010 :::Pf~iT )} 9=t~~}~iiE~5C7J: iJESJHI:fPJ 
-~~~(~~~).~~I~~*~~-~~~AA~*~-*~m~;~~~~~ 

~=~~rm,N~,N*~~~~B*~~~~AA~*~-*~m~ o 

:(£ GMP ~~JHis"J'W~T, 1fftl WjfflJ]Cfi]£~~¥~*~~1±\7K~ilE)C11, ~~xt;f§ 

~~~*~~Mo ~®)C#~Bl.KiliM~~-~-~.~m~~W~,OO~.~£ 

~~ - ~~~~~tt-~~~. ~~~Wrl~~~-rl~*~~~-~~*~~~ 

~~~o M~*k~.~Wjffl*~~~~*~~~~.~~~m~~~w~. ~m 

~~~moo~~~#~.mmoo~~N*~B~~.*~mm~~~~~~~.1± 

~#·~~#T~fi·~~~~~*~ft~~~~~~~~~~~~~~~o ~~ 

AA~~~~~~-~~~#~~M~~*~9=tmili~.*~~:(£~~~~~~~9=t a 

1±*ffi~~~fi.~~M~~-~~tt-~ , )C#~OO~~£~~~HN*~£~ 

~~fi~~~ ~*~~~~~~~~o fr~fi~~I~~~~~~$~~~@*~ 

8'-Jf!:Jt, ~1~1±ii~fft~1-T~iiEBt, kJ£~AAs"J:Y:t#*~-rl1~ffl~1l~ a 

~Wjffl**~~~~§~~m~-~~oo~~m. ~~~m-~~~~rl~* 

~~~-~~~~Wjffl**~~~~~~~~~~~~~~-~ft o ~~fi~~I 

~~-~~*~~~~~~AAN#ili-~~-~~~~#~~~~~m~~~ a W 

rl*~~~M~*%~~rl~~~~~~AA.~~~~~AA~~~ffl~~*~~~ 

®~.~rlN#~m.m~~m-~~~~-~B~~~tt~~~*~~m~~* 
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~~~~~~~~-~mm,~#~~~~m**m~•~§~~•~m~~~4 

~~m, ~-*~m-~~~m.~~~m~•~~mo *~~M~~ffl#*m~ 

~~mmm•~-~~~~m~~~~mm~~Bo ~~~m*••~-~§*~ 

~f~~Ifi, ~-J,t ( ~ffijJ~~~~"W~ffi~-J,t ), *!J!'i;J~J]f[I , ii\~1-T~.PftliA~,&a 

4.4.1.1 ~~iiE~IfPfflJM 

~~ffl#*m~~~w~m~~-~~~~~~~-w:mi~*~~~*Bo ~ 

m~*m•~~~~~o X~~*m~~**m,•m~~~~J]f[I~~oo~~m 

~~~~~~ffl#*m~~~W~o ~®OO~~m~~*T~~~-~~~,~ffi 

~~~~*~~~~-~m~*B~ffM**~~o ~~,~~ffl#*m~~~w~ 

m ~1£~~ m1~¥U.PJY~~:tttr1L 

M~~*m,tr~~~~~~~*~*m~~w~mn~~~~, ~~~~m 

~~~~~ri1fftl1ffPJB 1J1J~PJ~~~i o :*$~~~it£1ffU~ii~*m~~*~J.ms~; /G 

M~~m~~~,&*ffl~~r£~m~~~ii#~/G•~ o M~m~~~~~~m 

~~~*~mn~•~~t£~~~~~§~*m, *m~~w~m~tr•~~~* 

~~IW~1ffPJBtfSJ1Jt1-T o Jjjf-, :ttm ~~ffl~Sltfn~1-T~iiEXf~ o ~1t.PJYiA:ttm ~ 

-PfYiA.*m~~it£mu~~1E~ o mu~ ffl#*ms~~iiE~~ mAA7f-1Ytl~OO 4-36o 

4.4.1.2 lyH3 ~If 

~§~~~*~~~~~T~~ffl#*m*!J!'i;J,~Slt-~B~~~ o -ft~g 

J¥:rffi § l!n:l:itxu , ~J.l'.~ ~ r r*J '4:f. = 

• ~Jl-rffi § ffi IR; 

• xt ~in ~ MJ!f*1-Txu ~; 

• r_m § ~;f§*I~~lln:l:~~:ftiJ1ilJt£1ffU; 

• -~1§~®:)(14; 

• :tt•~-®ffl14, ·#~~~*l3t~xtl~o 

r_m § m IR m~~~m = 

• r*J$~IfiYiP; 

• 5'1-'lW~I*ii®!fiiJ~*~J.l'.'t':t~*; 

• ~*~*ms~1;!l.;~J1lf; 
• t!L:bDilln:l:~~~jJ~~.Aln; 
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URS URS 
Initial identification of quality requirements (CAQs/CPPs) J.W:fi:i:~:;;j(j{Jfmiti.JU'J IJ ( CQAs/CPPs) 

11 D 
System Classification *l;l't5t~ 
Direct impact or not direct impact 1ir~~n(rU~:Jjk~~1ifl:'~n(rU 

ll il 
System Risk Assessment *l;l'tiXl.~ilJI 1i!i 
Identification of risks to CQAs and associated controls to ~n:J1'!: URS *§:J!~lill1t'F-I'Ji!i!, IJ!~ *Jil.JUJ IJ CQAs i't9JXl~fl 
mitigate the risks-if the controls are not already included %1111t!IC~lli~!)....(~{~JX\, I(fi o f'i!\§{~iTURS 1)....(-§,~~lli~ 
in the URS, then revise the URS to include the controls flfi'Jili! 

ll il 
DRIDQ 
· DR confmns design meets organization and regu latory DR/DQ 

requ irements and is aligned with organization best ·w~~~~~~~m~~~~~*~m~~•ft 
practices ~Jil\t{JiH~-3& 

· DQ reviews CDEs and confirms contro ls are · DQ f§L1lt CDEs ;JfTif(j~~lfjU :Jjk~~it-frlill1 
appropriately designed 

ll il 
Construction/Fabrication !lffiiil!i~@ 
Construction quality checks Jili!II.W::!if§L1lt 

ll il 
Commissioning I 
FAT, SAT, etc. (installation and operational verification) 

ir.liit 
FAL SAT $f ( $:iiUi1 :@-TH~iiE) 

11 D 
Traceability and Verification of Operational Readiness 
(Qualification) -~-- ~ ~U I~~ffi~tt~-~ 
Confirms contro ls are satisfactorily tested to meet design ld- if/,tjJE~it:W-1!1, Tifij~~lli~ @l&j}B~i1rl.ll:W- 89i»!~i.it 
intent 

il il 
Acceptance and Release Report ·i&~Q :fjj[~'ft~'iS' 
Approval releases system :Htf!EJJX1-T*~ 

• 1.0::1:-®i'lA.m; 
• t:r.\:@1'JfU:ci}hAJil§i J'PJ; 

• 19: 1H1iJ? A..m ~ o 
1£ JJf § lill!R i=f , JJJG.m JJlZ it m lltfr 3][ fHI{o JFJ'@. fWilHI: , - ~ :5t ~ ~iJ i.R fU t£ ~ , ~ ~ ~ ~ 

#~~~ o ~f~r~tt*A..m*~· -~**~~@~W&~~oooo~~*· R 
;ff!ill!R;!:t:~~JJ ::t~~JJX::9J:tGJJX:1f :9h rJI § it!:MMl~ i=f, ~;ff ~**~t$891t£, ~~# 

~~ 8{] $>~z-~~®1f:£89~1ffU o ii#W&~£1.0::1:, GMP 1Jll.JnU89 *~~19:*1t 

£, t:J.&*~ URS 891t£, t~JJli;ff &:l:'tfl31'1 89tttf1L A{ffi8"J 1t£PJ t:J. ffiJJf § lill!Rit!: 
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1-T "I~i5f~~:fll!", :13:-t-I~52£~:Ell!.l\iZit1f~ii~I¥J52£N11JU~i~ o 

J.!D::I:~i'l 89JW.~:;lik1i~f*{E GMP fflZ9J i¥J~:fll! 9=tf5e:ffl~,i£B9 J.!D::I:~:Ell!.*~;fl:I:it!:1-T~ 
~tt~,~~~ffl~§W~A~i¥JffM~~;fl:IS#i¥JJJD::I:~~ o ~~#~~MA~ 

~~;fl:I~ffii¥J~fflff, ®:;lik~m~M®1f~~;fl:I~ffii¥JA~~~BBM·,~-~ 

m~Btt-~i¥J~#o l1D::I:~i'li¥J~~~M: 

·*~;fl:Im~ffi*i¥1tt*~*=:i3:®tt#~>.K-&~~~~~&:1:,~~:13:®tt 

#~>}(:;likxt~ ~~Fi¥1-f*iiE-¥~, ~~:;lik~ .&~4)1J~i't, ~07.k*~N ~89 URS; 

• *~;fl:I:tttrt/fEI*itj4u = iiE~r-Fif _t:J£~>.Ke9itj4u, ~o-J&itn~iA, ~~n~iA, :IE 

1-Tn~iA, t:t~~~iAI¥Jitj4u~:1J~; 

• *~5¥Mtti't/fE1*1~15: iiE~ B~JE~U_t:i£~>}(, iiE~ *~~if{!ffl# £L:7'1T

tp-I~ C17u~oiZ':!JFziiE) f~MTi1f~i¥11~-15~~it, ~Oi&itii~iA, ~3$:1iftliA, :IE1-T 

1i~iA, ·ii~~1i~iA89:J'~-15 0 

OO~i11iU~I~it!J~ ( ISPE) 89~~~i1U:EJI!.$~lf!.{E 2001 !cfg}t£;fJJT1ffU ~I~tj:f 

m<~~~~iA>c•-AA~~mm~m~~~r•~tci¥1Affl~;fO•m~,~~ 

M~~11JU~, Jtl~Jt.lz:t~% GMP ~]m;I¥J~Fi&M!i:i¥Ji&~t, :@:@:, iftil~~x.&~i:A. o 

:f:Eittj:fm::)(f!fl=j:t, ISPE ~11iU~I~i/fE1*:1J, ~M11JU~1i::]L i&it)J, I~i~M!i:~ .& 

-J&~m11iZ•mm-~0iAI¥Jffl~~§~flt!i:;fO~§~iAI¥1:1J~, ~~mmT*~~~ 

if{ti~~ffl~~!EJ![~~n(rij*~;fl]~j::J![~~n(rij*~ o 

2019 !cf 6 A, ISPE titl:l Tittj:fmi¥J£*fiAA* ( •=AA ), iE*fiAA*X149=tmf~ 

T~~t4~~JXl~i89 C&Q )J~ C 00 4-37 ), wf-I;;T V.XIW"AA*EI9:1J~ ( v ~JVlOo v ~l 

~M~~~I¥Jft*Ti&ittt~~D~~OOI¥J-*,@N1f~~~~F~J.!D:Ii¥JJXl~ 

if{titt~ o ®*'Ti¥J~Jft)J~!JlU*fflT ~F~*ltJ.!D::I:~·ii ( CQAs ), *ltiZ':~~ 

( CPPs) /f§*•I¥JJXl~if{ti)J~, 1f5f!J~iJU5U*~ I -i&~i¥1*lt:1JOO (CAs) I *lt-i& 

it~~ ( CDEs) ~o 

(ISPE- 11JU~I~tj:fm- iftiJiJ\~ii~iA) ( •=AA, 2019 !cf£;fjJ) 'i=t~Jft C&Q ~1t:fi 

89$JWA. ~MF~;fl:I~lE~i CQAsiCPPs [ :ii:l::tliJf£5¥0 ( ~) tt#~~tttiJt.lz: ], ~.&l\iZ 

ffl QRM 1£5(N11JU~~ o ~Jft C&Q 1nt~ii¥Jtp-~)t:7'1ffl?w>.Ki;ta}l, *~71-~, *~ 
JXl~iif{ti, C&Q ifj4U, i&it*~ I i&itii~iA, C&Q i9!U~;fl:I::)({!f , ~~~7Jj:1-T, WJM 
ttOO~ o ~~,~mm~~M~T~~it~;fl:I~flt!i:~~:C&Q::)(~§i¥Ji¥J~EiZ-W 
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~.Ifim:i:~fi-~£W~,C&Q~&~~#~a. ~~~~#~~~~~~~ 

C&Q YJlEli\8{]*~0 

Inputs to 
C&Q process 

C&Q iRtf!il(J%itrA 

Product Risk 
Assessment/Control 
Strategx(ICH Q8) 
f" if~ JX~@:i'JI1t I )>;! 
1Mmm/!t ( ICH Q8) 

Regulatory, Organization/ 
Site, Operational, 
and Health/Safety/ 

Environmental 
Rcquiremennts 

Define 
Requirements 
JE.)(~=>Jt 

I Traceabi lity I ,----------------.11 o:riillWvlt.:t 1 

l'HJi\, ti:Wt I :\WFJr, ~.lhtF, 
:f11iJJ!J~~ I ;t(~ I J.f:IJ.I~;Jt 

l______,_l C&Q planning l_ 
~I C&Q it:\\IJ I 

Accept and 
Release 

WS'l:~:!it~-T 

Continued 
lll)provement 
1\f~~~it!: 

Periodic 
Review 

}li]J!IJ•Jg:ITIJJ®l 

~ 4- 37 ~a::~.w~f1JJXL~&a9 c&Q im:f£~ 

m~•*~~ = ~~~fi*~~u~~~M.~~m~~*m~~-~~£m 

:i:ffi~~m~•*· ~-~~AA§~ o 

*m*~ = ~fi~~-~~*m*~o *M~~~£m:i:~m~~~.*~~ 

~JJn[it):fo~~~~~ ~~[QJ *m o *m~.z.~~~u[Q] f"£m:i:. ~.Z.1!it:1r o ~T{J!~TifijJE 

:fr.l ·~c;gt~~t~, tJHJt- 1-" * m*~I!!-o ~t~~ u[QJ * m~JJI WHJ\:fiHfhA, rm~~ ~}1:(~ u[it] 

* m~JJI-JJ5Ji:rt o 

*m~~~Wfil = it~l'E~.!J:\8{]~ -~~*m~~~i-¥{il, QRM 8{J}_)_izffl. ~r:p~~~n[QJ 

*m8{J~il&Wfil~ffl*t~~*m~£m:i:~~~~1!1u:foiJUJ!J cDEso *m~~~i-¥1ii'E8 

TfO~~~ii¥4~8{].3::@~* ( SMEs) 1'A1-T~~~'itt~~8{J o iii1ti~M~~1!1U 8{] CPPs 

*fifijJE CDEs, ~1i.ftl{~~£m:i:, ~IJ CQAs 8{JJE5<.. o CPPs ::1'{)(~f.l~®~1ff!J ~!W!1\t~ 

P~ CQAs 8{]3({1, -ill, PJ~~ _I::j~*Mt--l-8{] CDEs :1f~ ( {ffU ~ IJ , 1i.ftl{*~f~~ -UF.fiA!1\t~ 

£~t!, ~ottt %:f0 :1f5&AA )o PJ JA CPPs r:fiJU3 !J iti1~.!J:\8{] CAs, ff::PJ VJJA CAs r:fiJUj!J 

CDEso CDEs :ttPJ~~M}t$£!jW~~!l!?"'£Mm8M~1iEo iii1~~~~1!1U ( ~M CQAs) 

81}_)_izfflPJ~~{~/GPJ}1:(~81~~~ 0 
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C&Q it:lW: - _EL:1LlEIH$8"Jia:itf~L~L :fii"JtPJ kJJa Z9J C&Q it:ii;UM~~ o :(Erfl! § 

~~~~~AA~~-~~~m~~,PJkJG~it~l~~o *m~-JRit~~PJkJ~ 

C&Q itJ;ti3f1-TtM-T, ~r*~t~JE8"Jia:it$:1t, -§j! CDEs, gc~tL ~-~llm:ff 
::EtfJ.h-~ _,....., ~rtff/J\... o 

ia:it'ifi~ I ia:it:P~~: :(E,g1JJ! C&Q it:ii;tiBt, ia:itifi~ (DR) 1£-JRit:i:i;f.¥ ~ &1[ 

:itH-T, :P~f!*tEia:it~:fmfk:m ::fLFilF$:1t~ CDEso xtr11:13C~o[tij*~' ia:it~of!iJf=u"b 

19J::IB"J~-i'-7JTiiL tEia:it:P~~ ( DQ) ~1~¥0 T:P~~ o 19J::I'ifl3flttti1E DQ, - _§_;JG)jjt 

DR/DQ, C&Q if:iJ;UPJkJ!i~:P~~ o 

C&Q iro~iJ\~)Cft:j:: C&Q ~ffi-~iJ\~)Cft:j:;(:EiJID:I ( -§j!:(Ef~ml§fia:iJID:~ftU:@i9:1i) ~ 

~giJt~-~H-~m~~tk:~#~H~ o giJt~~~~~~~~I;JGJJJt,~PJR 

-§j%3(~1WM451:~1Wt~:t!f, I1Ml451:iro~iJ\ (FAT), iJID:Il9J::I)C14MliiE~:E~:%Ml~~ffi-~ 

iJ.\ (SAT )o C&Q itJ;Um:P~JE;j.1fffl-T-~!8H%~>Jt8"J FAT ~ll SAT 8"J~-i'-7JOO o C&Q 

niJt-§j%~5ffl**~~~~*~B"J•~,•mmAAI~~B"J~•~~~,~~~tt 

~~:{i~~ ( PQ )o 

13C~~~~= :JG~niJ\~~*A~~~~~~m, ~~QB"Jli~~mo ~~ 

mB"J:JG~*~*~~~~AAB"J§B"J,3fHPJkJ•m*m~~~~ri£ttn•~ 

( PPQ) Ml§f~ffl* o 

~AAttOO~:-~B"J~·fl**mt£13C~~~~~, kJ~tE~ffl~ill~~~~AAB"J 

ffl*, ~~Jm:ct~fl!~:J][*m C ~ll~i'l, ~1Hft~ll::lt~~ftU) ~ll5EAAi-¥~t.¥~*~:E~8"J o 

fflP$:1t~~(~S)~·T*~~~W-58"J*m$:1t, ~~**~iRit, 

C&Q,•~~-~ o :frC&Q~~~,~~--1'-~*x~,mr*M*m~f=£~ 

t'itt.¥~:1t o J3:®~f=£19J::I;f§:*8"JfflP$:1t~~rf=£~iR ( CQAs ), iJ'itt.¥~iR 

( CPP ), llii~~>J(~Il~JHR I :f~~8"Jl9J::I~>lt o ~S ~f=£~¥J'itt.¥~:1t~ C&Q t'it;f.¥8"; 

~A; ~ffll~:1~T~rW~B"J~iR, %JJJtT;j.1f QRM mffl-T C&Q B"J~:Pttlo fflP$:1t 

~~C~s)t£«~-JRit~W%JJJt,3ft£m-t-~§~~~AA~~~~~~~~ o tE 

li~ia:it-~:ct~~mxtfflP$:1t~~m~W~'ifi~kJfl*~ia:itMN-~fflPAAmo 

fflP$>Jt~~B"J'iji~~*PJkj~~~Ji~-JRit·~*~~ o 

fflP$>lt~~m~~~~5ffl*~~~~*~~:*~1i,M~~%~*~~~ 

>lt o -H**,fflP$>lt~~m~~~-~~>lt,~5ffl*~~~~*~~ttn~ 

>Jt, J3:®~~fiJE5Ul:l]Clf19J::Imt'jj:8"J;j;,j{f, -§j!Jj(~~i~19J::IiJt.~, tJU~Il TOC, 
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~~---~~~m•~-~~o **~~~~*~mn~m*~•-*~~~~ 

~~~-~ 0 **~~-~~~~n~~~~~wm~~~~~~~ o m~•*~ 

~~~~~~~-~~~~m*~~•~*~~m~.~®~§m~~ttn~~~ 

*fi~~~~~.~~~*~~~~ o ffM-~m~•*~~ttn~*~$~~~ 

t~·~~ QA ~~~~Jli[T*1-T ( 1!14- 38 )a 

o Process iRE'!£ 
· Product tr- n~ 
o System~ tli, 

o Regu latory]!'.\:~ 
0 Quality ~iil ~ 
0 Vendors {j(Ji\Z n:U 

Vendor Assessment 
{JtJj\zj\)jiiJZ{ili 

Design Review/ 
Design Qualification 
iiitit$':!$ I i5tit!if(JiJ., 

Traceability Mll!l'#ii!i:ll!f 
I 

' Next Validation 
Stage/Operation 

r -~~iiEIIfl'J& 1 :iEfr 

~~ 
0 Vendor Document Feed into ongoing maintenance 

{Jt}j\zjl)j)C 14 management systems 
o Good Engineering Practices Jill{)tl#.i .iE:(:E:it!:t'TBIJ~ftlf•'ilfflll~tli. 
il!.WI'I£~~ 

o Change Management 

~£'ilfflll 

~ 4- 3s c&Q 1iSM~o:£t3a~*~~ - m.P~*i)tBJ.l 

u~~~*~W~A.m~~sME~~••nm$o ~ffi . ~-~••n Bm 

f'i URS ~Bf.J~A~>Jt?JffiX14, JnU~A-nx~:fttfi URS a ~~~~*~~i!JJWJWi~ 

( M.Tftit¥U ~tt#:iEfF) ~ffJT URS, ~~*~~19.: a ~ URS ~:ftt§, ~t1H!.5*~JxtJ~ 

Wffl.Wfflmn•~~£~-~~~~*~ · ~~~~~~~m~~~~~~~• 

~~ffiJ~ ~~~~~i!JU a URS 89~~:ill:ct~~~J][*1-T a 

:ill1it, !ffx>t~~ URS ~*89 C&Q i91HJ\icJk$5t~ URS tl;f.&ffif§X>JP.R, Jt.~m 

Jf!rif)§t:l:o ~DIPJ 1:I:fi!J URS - ;W, tl:fJ~~~Bf.J~*~i*~-~~~~Jll[*~~i!JU Z.T, 

~~~111U*~~i*~~~-n sf.Jllil~Z.T o URS Wi~1!1U~ffl*~~if:·1~*~111U i'ifD 

5ti'JCB9~£~*o -J*, URS ~~00±-t!rl'i~?K~iiMi~*~~·ti:fJ~~fj~j] a URS ~~ 

~l±\ml2,{~~~~-~·t1, §ffi*fDMf~~£~~* · ~~0 ,~,~f}L~ (TOC). ~~ 

$, 1~~~~~ffi·~-~~o mt*£~~~§*~ FDS ~ DDS ~ a URS t~~1!JU ~ffl 

7.k~·1~*~·~fqx1t~, epiJt,~M*~~tit*~* o 1Z*~*i5l~ ~ ~.:E~~ffJ.: 

~~PQ~m*fi~~~~~o ~~~•*~~•wm~~ a 
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~~~~* 4.4.2.2 ~~7J ~ 

*~5Hl~1iftlJET*~ft:1fiiJil\sf.J5ftl1iftliA.sf.J, ~ft:15Z.1fiiJiJ\Bf.J, J:t.f*izrrf: 
• ltt~tJ,~u!Q]*~: ~~-vwliJ\5ftl1iftliA.; 

• ~~][ji~u!Q]*~= ~~-lfiUil\, :JC~liftli-A. o 

:X;J~~][ji~u!Q]*~· -lfii.liJ\11100 83 SMEs ~T*~Bf.J.ill'.:%5ftl HSE :kt1ttl:f:RJEo iJ~ 
:tzo, :1Jfr~:k~~li:%~f>i7.K*~ ( ~~][ji~u!Q]) PJ~~9.ft:f-~.i:t~1!:ti~uf(l]*~~ o 

~Bt, fflT1!:ti~u!Q]It:i&45ftl¥±Mffl7j(~ifBf.Jf>i®7.K*~ ( ~~][ji~u!Q]) -t11ft:f
~.i:~1!:ti~~It:i&4~.~~~-~5ftl-:ki&#~tT•~ft:f-8~. ~-~ 

*~jg;('J:j'j;§!'Ei]~PJ-;f;:•l1:~~ o 

~§~~%~*~· ~n~~I~~,x#~~,~~5ftlc&Qo *~~~ft:i& 

#oo~~~~~.m~**~~~~%**;~~~~~m#5ftl~m. ~~-n~ 

JE~*~~~~~~5ftl~~~~~ o ~~~~§~·AA(~~~-Ja:#~~)JE~5ftl 

~**~~~. ~~H£~*5ftl~~~fi*~~~W~o *~W#~~C&Q#~ 

~ 0 *~~~~-J£~. ~~*~•m~~~§Vt100;~~#~*~*~~~5ftl~ 

*¥;lE~OO ( P&ID) Mntll~i!¥00 ( PFD) ~ o 

~ ISPE- iM ~I if¥ tlii 1¥.i - -lfiiJ iJ\ --!:3. iA: ~ ( ~ = Jl1R ) m ili T 83 8 -1'- i'PJ@ ~_§_ mt Bf.J .¥ 

~%~~~~;~~~-~~NB~~JE@~*~~*~~-~1Lm~~*mo 83T 
~~ffl*5ftl~-~*~-!:3~£M~~~il¥~1!:titiM.#~~#mM~PJ~~~

~~£~tM~m#~mt~~. ~~.~~ffl*5ftl~-~*~~TA~~~ti~~ 

*~0 
][ji~u!Q]*~E!f.Jf§tl-T~: 

• M.tJ\ffl7.KH~il¥UfflT1lltl~~£~~It:~£I!Ht7.K~~i&4; 
• £t1!1-t*-Mr¥fo%WC*~; 
•JA~~**~~fflT~~~£~~It:~¥±Mffl*~~i&4; 

• B:Mffl7.Kfitr¥5ftl%WC*~; 
• ~~£t1!·1~~£I!!.~£~~; 

• ~~~%WC*mo 

~~1!:ti~u!Q]*~m1~xt1!:m~u!Q]*m~.i:t~ o ~~1!:ti~u!Q]*m~iJtl-T~: 

-~~11:m~~*~~~~~~I.ill'.•~M~~11:m~~*m~f>i~~~f>i 

®7.K; 
-~~~-*~~~~ffl*~·*~(l!:ti~~*~)~~ffl*; 
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• 1~H~~ 1-t;.K1:.F&'& l¥J Jffi;j( :EN* :;!i!:l:Jzffl;j( , _§J5f;HI1 7.KJ.9J: 11H1r o JJli tRd~~* 11 8'-J Jffi 
;j(;j(J.9J::f~~; 

• ;}J\01i[; 

• It!,~; 

• Jl$U~IW*~; 

• J;;J~J~~u~*u PJffl;1<-1M**~f£1~1t!,iJ~~1Jffi8"J*~; 

• MI£~*m:m&~ffi~~~B"J*~ o 

*~~~Wffl:;!i!:Q~JJ!Iffl~~~~~~~*~El"JF£1.9J:I~~~~ o ~Wffl. 

5E7¥-f·*~~~it~1f£¥iJPJti~;j(Jf§f~8"J:km~it~*U ( CAs/CDEs) 5fU:ii;f.¥~*U o 

~B*m~~WfflB"J~§~~~m~B~*,•Y·:ii~~~B"JW$Jffi~~~~~ 

tE! :k 8'-J ~~:& l¥J tt# :;Iii:~~ ~:m: :EN l¥J o 
~p)Jtj;j(~~-~*~~~A~B"J~~~~*~o JJ!I);;~~~~*~~JE*~ 

~~Wffl o M~~~El"J - ~~B"J~~-B"J§~*m,-®m~PJ~~J;;N~~:EN~ 

B*m~~Wffl;PJ~ffl~$8"J~~~*~C~~,~~~~B~~)*f£m~~ 

5fu1*1'F?WlJE*m~*8"J4)JiiiiH! o 00 4-3811Q.l.K Y~~~u~*m c&Q ~1El'.¥rF JXl~itiSJZ 
ffl~•~m~~~#~~El"J:k* o C&Q~~~~~m~PT~~~~-~I~R~~~ 

1fflUiJ\ffl~AA I'EiJ:itt1'J o 
~mEI"J•~fr~N~~~~ffl~~~#; ffi&, ~~~~-~~*-m~m, 

~~-~Cm)~~B-~C~)~~o ~®~~m:mY~#~B"J~m,~~*m 

:;!il::fiHJ!·;I;~711~~5fU~1'J8"J o IQ/OQ 8"1711 III El3 ~#:EN~fk:;E, ~Q~_§jJ~ I :E.ffi:l:mJ!:lr8"J 
mm,mJJ!I-~711-ffl~~*-~~~m~~# o ~#~~El"J•~fr~~~~~~ 

OQffl~M~~~71100,#:m:~~I~~~~~~AA~B~mBB"J~~~~o ~*' 

~J;;I~~~~it~~J.9J:ffl~AA~~~BU*B"J~:m:~B"J~~,~~m~~#~-

1il~~rx~ ~~fB"Jic~ o 

((ISPE- *UP1Il'.¥t~m- i~iJ\~:Pfij~ > ( ~-=#&) }£~ 7 - 1'-51!~1-tEI"J C&Q fr 
~oi~~mc~~~~~~~~~m)ffl~tl:m*mB~~R~~~~~~B"J~ 

{4-t.iEmo 71*m~*U Y CQAs ~tE!:kB"J CPPs ~{4, #HLitY*~~~itW1tl, ~;:£5( 

CQAs 8"J1i~~~it, #iJ1Jj 1J~it ( CAs/CDEs) ~ffl~~$£~®~~8"J;f.¥rf~*U o :Pfij 
~*m~ffl~~AA§B"J,~~~~C~it~Wrf~~)B~m#~~;E~Bo Wm 
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s~*~JxUI&ifft~~PJ $~ {ISPE-11Jtl~It1U~l$J- iJJ-iJ:t--I::J:PfijiA~ ( ~=Jt& )o *~JXl 
~if1t%.QX:J§, J.l\Z;@:t'f URS t: .. Hftl-f* CAs/CDEs B-§~1:£p;j; ~*-E1~1:£p;j, IJ!UJ.ili:1~ 

iT URS, #1-Jt:tJOAo :ctif1tl~11ltl:7G~Jili:i~~;IJD¥U C&Q 11100 9=' o 

~#~~-~*~9='~~*~-~~*Wm#o ~*'~roc~~~*~*' 

~.&~JX19Wii~:i':, ~~7kf-*19ltl~:i':, t;lEii:it, tt.:fJ~*~1±=12:11ltl*~9='~~~# 

-~~S#,®~~~,·~~aii:Jk~~~m o ~~,-®~~PJ~a~*•I 

£~B$~~aii~:J2:~,~~~*~p;j~J](-f*~1:E~~W*111~p;j o ~®~~PJ 

~;@if "1?=ffl(J~" ~ "1-TZSiJ~~, o ~15l~~=12:11ltl, lliri.v!tl:9Jfj~/G~r-*Wi'PJR1lst, ~* 

ifiS{~!@~Jl{tj:--I::Jtr"J'b7j(~fM!'~&:PJHJEJ.t~;fJt--J-~~*· o 

~*·~·~tl: 

~~tr-~Affl7k~*~ffi~,~A~~9='-5E~~ttC-E1m~~~M~p;j$.) 

t~$:7 *·~-~·!io ~#*~7j(~:Jsttt~t~1"{f~·ji, :\ZD,~,f-fVlJWt ( TOC) --I::J~-'*$ 

~, $~m~~s~~:uJHJJt1.mu:~t, xt/G;pjijJ£JJt CMu) ~~:itHr?ttJT, :lzo*J§rtt::tt~ 

~~~ttaii,~fili:~mF~•~~~~o --I::J~-'**a•m-~m-®~mJJta• 

PJfj~~t_m];;*@~ o 1£~~-n!fij*~ifl, J.ili:];;:i!®~·!i-w=:i':t!i1?5fl:It!i~~1UJIJ o 

ft~~iliSJ.ili:~J;;"I£~~,~-S%mBWffl,:i!®~ifiS&~~~~~~ 

cm~#~~~~*~n~~~rr-~~~-~~~*~~mif'~#~/G~~~:ff-ar 

n~~*~~~~-~*•,~~*m~#m&~m~~·~~~,:i!WPI~~~ 

*·~-~·jiif'~/G ~ft~ o 

xtr1ffU~ffl7k*~W§, rJ£$~PJfj~~7J*W~:I:~·Ii o 

• ,~,:ff1JL1Wt ( TOC ) 

~f-fm1Wt~a:l:mr7k~~ii*B§~~,-arnt£1:E~~~~~~~9='%~o 

•Eg-'** 
Eg-'**~aiimr~ii~~C~)§~,~~'*m~~mJkEg-'**~-~m 

~1:E~i9!tliJ:\:1:f7ii:fflr?tMC*~*i'iiffi@]~~~ii~11ltl C ~~rlffi.JJt:fH~t~:r.\ )o ~4:f-t.7.KtJL--I::J 
•m7kmili7kD~1£~Eg-'*$#m-r~tr-if'~:ct~~~c~),J§•~:ct~4-w:4--~::J 

$~~m~~-JkWmB~-'**~~~~7t~o 

~~-&m&r/G~-~*•~•~tt,m~m-r*B*~Eg-'**~~m~* 

1!fBt C Eg~$~~~rlffi.JJt:fH~tJt:rt ), ~~iA7I~*l}t~:l:~·li o 

-~~~ 
§OO,~~~~JJt;@a~7t:J£::tr7t:~••:ct•~f-~#ft7t:, ~:ct•JkwmB 
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1J\&~!Im*:JI B"l~~~7t1Jf o ·J3c~1i\&~!lm1ii19!~:7J~ ( RMM) £f.~B1~~U ~1-T~B"J~:il1li 

:ka, $7tii::~BmJil'f1ffU 5m7t-¥ms"J :ctf11H£1M c Pc ), 1EJ.tr/G~~m-T1ffU5mJJ<.-¥ 

ms"J&:Ji~1ffu c Qc \ 

• ~ffilfpg:Ji~ 

~*~aMmJJ<.7t~-¥m~~m, §~~~~~~~~0 

• ?ilil~:lit: 

*¥Hil~~?tm o 

• pH/ ~~!Jt 

~~JH&¥9!~~~~7tm o 
• S!Hiil ~:lit: 

*¥Hil~~7t1JT o 
•;( 

*¥f:fQ~~7t1JT 0 

• $)~1-t!/m 

*¥t:fll~~?tm 0 

• /G~~rm 
*¥t:fll~~7t1Jf 0 

· £~~ 

*¥t:fll~~:5t1Jf 0 

• Jtfm:klJtJIIJ::Ji~tr 

m~~~-~-T*~•~tt*n®B"JJt~:kmJIIJ::Ji~tt,~*~T~~mcft 

00J!t\~fl~~19:~~1if@ 8"1~*, 1E!1:£JEXrJ-H 5fii~OO E!~rt§:k:J'~"ffl ~t~~m.& ): 
o M1-~8"J:ct~!Jt; 

a £tt!:•r~s"J-T1*oc; 

o ~tt!:•r~8"J/G~~~4:.f-**:Jio 

~ :klJt:ctfi~1-T~~ 

:klJt:ttfi~B~~~m~®t£~w~•~~~~~~~~~JJ<.JIIJ:B"J~~ o m~, 

~~~m=li~~~B"JJJ<.~•~*&~~~B"J~~ o ~~~:Ji-®I£~~m*~~ 

~1fftli*M=Jk&, Jl1it~ --1'-~1-TE!"J IK !'SJ, ~IK!'SJ pg~1-TBt, m ~i*i1E7k&, ~ll5F!:il:ii 

ili7~BIK~,~-~M~t£~~~BB"J~~T~~~~f*M=JJ<.lW:o m~aMmJJ<. 

*~*m~,~•*m7o~~~~oc~~,•~~~~~~-*mB"l~B~oc~•* 

BM~, ~~~~!Jt~~B~A4~~1*M=JJ<.&~~B"J~#o mWB"J:klJti£~0 
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• lE 1it I f'FUfr)Jt ; 

• 7lfli6lt:Eli!Bti'SJ I ¥1ffi.!Jt I!}§[$; 

• ffj; j 

• 7JiE:E:; 

• *~~!Jt o 

3CiJ!I !:~1-T~~, -§:frSJ!t~ i¥JmuJ\ I !i::ki¥1~1-TW!: IE, 1±lE 1it't~i£ ~, ~;(£ 
OQM~~-~.W~*mi¥1KM~~~~1±PQM~~-~o 

i-RJjiJ5fn~:Eli!1!JiJ~ ffl7Jc~~1~*MEs~3CiJ!IZ::~1-T~~~1&£~ s~ o :xt-=raM ffl 

lk*ME*iJL ~T~~-~~3CiJ!m:E:~t:L 

1£~Uli.~~*~B:Mffl*·~5fn%~*ME~.~T-~i¥JUl\.JJt,.~~~~

~~~~~~5fn~ti; W1£~Uli.~~*~¥±Mffl*·~5fn%~*ME~.~=f-~i¥J 

Uli.JJt.•~~i¥J~K•m~~~~~ o -~~~i¥J~.1£~~ffl**MEi¥J¥®$% 

~n~~rem.JJt~~~-~3CWI¥JIZ::~fi~~ o ~*~-*iJ!~•~tt~*·~~ 

1£~~~$·~~-~~~~~i¥l*ME~~.••~~~i¥lm.JJt~n•~*iJ!~• 

~'t'£!:1X;3CiJ!IZ::~1-T~~ o ~~t'F3CiJ!IZ::~~i¥JffiJ-T:ff: 

o 1£~~~$•~= ~~~ml¥1*.1£~~m.JJtT~~$~~; 

o :l!~rl:!§$tk:~ = 1±:13:~s~*MEmffl~, ~rm1jJH~1±t~~i¥111ffi.JJt c :~m?'As~ 1ooc 
~__t ), ~~tiJ1~~~s~~*j 

o M$6lt~~~MW:1±~~1¥J*ME~.fflB~~~i¥JUli.JJtM$IZ::,1£:13:~ 

s~IZ::~, imM:bo~~iJt~5E¥1l!JJt,&~__t*~:EJ11M$1¥J § 1¥1; 

o ;tt:1miZ::mm = ~o*fflrlffi.JJt ~~tum:E:Jt31:. 7 -*~. JJ!iJrlffi.JJt-tft ~~~~-*lJ!I 

Z::~fi~~o ~~~*ffl~*M$1¥J#Uli.~~*%~*ME~.M$~!Jt-~ 

3CiJ!I !:~1-T~~ o 

• *~1±7k ~ 1¥1*• 

*~1£*~1¥1*•~-~~i¥J~~~Uli.!Jt~:l!~I:1X;~•M$6lt~:ff~~I¥J~* o 

1£-~ ":!!~" *~*ME~, 1*ffiii*1~1H~71:!§$*~~!Jt o *~1£:5H~c*ME8~~-~ 

~ffli~f.Z.ffiJ~~)'rniMtl~~ o *~s~*~*•~~U~1!JiJ1~~~~*8~*-RtRt'FJtl o 1£~ 

ffl*~~ffi71:!§$Bt, •-*1~~)'1-~T o *ME~s~*~~li-~1~~iJJKrl~ o 
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~M~-~-~~~~*o *~*m~~~$*~~M~~~--~~~-~~# 

~):jt ( ~{;ti;fj~~: ~itT~> 4000 ~tlffi~'ft, ~itT~ = ~12 x ~J! x ~{;t!&; !JU 

~~~N~~-~#~*mm~~~~~~o ~•m~~IT#*m•~~-~m o 

~~.~**~*m~.~•m~•~m~-~~tt~~mP~m*••~~** 

~i,jfJ.j(~:izl~Jc~tlffi~tJ\~ o 

•Efj] 
~7~B~~~~B~*.~~ffl**~*m~illfi~ffWM~fi~~~~M 

~*~~~~IT&o ~-~ffl~~31t~Mffl**m~~-~Ef.7JT~*.H~~Ef 

.7JxtTYllf-*iJG11Urt~, 13~-i.~~&.lJmfi~~•*.m~-~:kmi-z::ill:f-T~~; ~o•Jt 

*m~~~~~·~~&~~~~~~~-~•m~x*~~~.~w~••~* 

*m~~U¥~~89~~~, ~u~~m~%·&.7J*.m~-~:kmit:ill1-T~~ o 

rr~~~~~M~•ill~~m**m~§~T.*~*m~~&.7Jm~•~~ 

:kmEI9 o ~)I~, *Mc1Jlfi~@Jyfitffij]~J2'tf¥~$~J1HttJ:J(89::1:~~{~: o 

• rft11L 

m~~M~m••~~¥ft~*~~~*•~TY!Jf~~~~~•c%~~~~•

~t!R )o Pt.;W, - f.fit'lf61',T, Jt11I.xt~JtM-*iJG~/f11I*.m~.=kma9, {E!~fflrMHtm 

~i!.s9:t*~~mfi~~-~tk:~tt~~ o 
~~*~-*~.~:kmM••tt~:kmit:illfi~~~-*~A~m~~~•• 

Jm~ ·"-'-. :!J,~m . 
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o 1Sl.*89 IQ, I!Rtk:rt"'J'bJj(}~fMt89~;f2J;fJ;r .. t; 
o _:k~m~.~-~-~ ~~~~31t~I~~M·W~; 

o :kmillfi~W (critical operating data, COD) tz:~Mti89~W-T~ ( -f.fit:f~ 

:kmM••tt~m•m). -f.rit~~-Tm•*m~~~*m~m•~*·~ 

®~W~--~~N-~tt~*~M·o ~I!:.hlM~~m~rE~ffl~ 

®~W; 

o 1Sl.*89llii'J!!J;fO]I!rk:~111U *m; 

o OO*~OO~~~~~~~mm.•~~~~~; 

o mt•$nxt:km~Ws9W~; 

o 1St.*s9~lt;fo~1H?*m; 

o yY) IJ ./fuJll~N:'Jt;fJT ( m~!JWEI}JuJll~¥Y!~·~W89PJ1§tt )o 

)>~itmoo~•~moo 

~#1tLOO:M~~~-~~~~1tLOO~MN.~#~*W~-*~#**m~tt 



ft~~Bmoo: ~-hl~*•~•~tt~moo,~~~moo~~~~~£*£ 

PJ~~B~ o 

lE 1it ~ 1-T M 00 : PJ EI311¥U:@: 1i'D ~ 1f 6~ , ~ lE 1it ~ 1-T WHSJ , ~4 Jtf'F 71 ~ ~ C &P It!. -'i'f

$)~m~PJ~~mo ~~moo•~~ft~~BMOO~~ o 

~~:f'F71-~~~~#,~Mffl*~**~~tt~~~PJ~~*~~£*~ 

7.)(~ It!. -'i'f.$ 71 o.slls/cm ~:~.Jf o {El£, ~~t ffl J.Kft if~ 1-TM 00 ft if~}J)); 6'9 7.)()9]: It!. 

-'i'f.$71 1.3~-LS/cm ~!1!%- o ii~, ~JJ));*6~1E1it~1-TMOOPJ~ El31ffU:@:Ji'D;flHA!if~ffl$* 

~it, EE!.-'i'f.$m:k~71 1.0~-LS/cm~£%-, ffl~71~1-T~{~-~~1r~~f4o xtiffU 
:@:Ji'D®~,re•*~~B~~~lE1it~Bmoo-~mm~£-~~M~~o •*~ 

~B~~m~~*~~~~~~71*mo •*~*mlE1it~~fi~B,~#~fi~ 

~~fi,m~m~~J:Em~;fi~~-~~71*m~£B~~~oorr~~r~~#o 

B~~~~~~-~f'F:71m~~~-~*~m, ~~~ill~*~~-hl~~~~~ 

~~ 0 

~~$ttCw)·~~~PJ~M~£~ffl~$**~~*~~~WfflM~~~ 

~~~m~-~o ~*~fi~~,~~$ttPJ~-~~•m~~~~ffi*~~£• 

$*, ~~EftliA ( DQ) {Xffl~1t:~~o~*~ o i9:~iiftliA1~I:~if$)9i.~i'l1ttl1£~lE 

:r.\;::)({4, ~~7Fi9:it9=t6~ CAs ~;f§* CDE :xt CPP 5fQ CQA B~PJJi!iJiJH~L 

~~$tt~~~-iA~£·~~ffl~,@££~~~X#o Jt9=t~~~iA~• 

~ CAs/CDEs, J3A4;f§*~·~i'lf'F:711ttl1£A o m,&.ii·~-;l[If'F:; ii~E!"Jwit$ 

ttM~£~~-iA~W~*••Ao ~~rlWPJ*71~~~m, ~-~~~PJ~M 

JJ));*1~~U1E*:H.bt, ~~Fd~~Ui5U1iJ~-~, rffi§ OQ~~) ~1ifJJ!t%-§tj o 

~itrlw~~~~m£: 

• f~~it (CD ); 

• ¥1itfl~~ ( BD ); 

• #~ffi~it ( DD )o 

~-~~~~m,PJ~Wfflm~ffl~$**~~~~~~o mWffl~®-~~ 

•:xt~%-§~-~§IWJJ));*~J9J:•~~~~~ o ~§~~ffi*~m~1f~~moo 

~rffi; ?.~J§"itrffi§JttA¥-liili~~~m o ~¥-liili~itM!m, fJftJJo~Iifiif'Ffif&f~£ 
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~~~~SOWo £~~#~*TB~~~~#(WD)~#. ~~W~~#~m~ 

£ 1i:±!, i*~mt£1;!tT~~JJllii (IFC) ~1!:f: o 

~#*~Cw>~m~~m*~~-~~~~m~.~~M-~#-~#*~ 

~W~~*~~*BY#~~*~~*~o ~#*~*m~~~~*Wfflm~M~ 

-~~~~M#t£ili~~~~~-JJlli o 

~it$~~**~~#89mtii:~llP¥u~~~m:7riif o ~#$~89ic~ta*fllifF];] 

1:I:1ilJ~#1~?!U ~J:J089£1i:±!, ~~~~Yf$1f~#~ 891f1ilJf§k:~5 o ~~#$~Zllli, Jlli 

~~#~#*~~~#*~~§m~*B*~· ~~*~oo~*~~~o ~];]~# 

$~~-•*·~§~W~~#m•A~-1:I:~**~~#~~ o ~~#$~m~. 

mt ii:sn, ~;gsn~~tz:sn 89~w.~w~m•:ui*~~~~~MF1 89*~1-t* 

~~~~~4.~#$~Jl\I~~*~~~J]lli·~~~~tt~(~)~~~~mt 

ii:o ~Jl\I-~ffl~*ffl~*fi~®W$.~~~~.~Jl\I•tt*~*m ~#~~# 

$~o :I:AZflli71_tf±E8~4~ffltl8{] CPPS fUFJb.Yf$8{] CAs/CDEs L o ~#$~1PJBt~ 

~~#~~I~~#~mtii:::lJiif o i~~#:I:~~*~~tt*::lJiif, §~~MFI~* 

~~m-~tt.m•~tt~~~tt o tt*sM&, *~Yr~~~1:I:M~~~~ffi~~ 

$~1£:l:m o mtii:Snm JZ't:ff~:!Jo~®1ro~ :m:~tt*:7Jiif 89W$; :7GiB:tm1ilJ, 1tMfJ89# 
~~~~8{]' m~faJ1t~#$~&#l o 

~it$~8"JJ0ii::l:,~~~~n~f=£J0ii:89f4*'11:5G~fQ*~~#8"J CAs/CDEs; 
~ § t~::J'fkMFiiiE~#ooJEYr~8"J1id~~* o 5$.?-!HlWmtii:fii'l ~J0ii:];]11t~~;/Jo~® 

W$,#~~~®W$o ~#$~~§m~Jl\I~~~~~:7J~*~~~*~~#$ 

~~~~.#~W1:I:M~~~~~o ~~~Jl\I~~~#~W~~ffltt.#~~~# 

~*~M§~o ~m~m•~~W~~~1:I:M~~~#~~Do 004~9::l'fk~#$~ 

8'-J ~l'lUi~ ~ 00 0 

~~~m*~~~~*~~§m~Tm~*A~#~m#%~~#.£~w 

~~~~~~Q~~oom~T~~~M~~*B~~~~~~#. ~~. ~~ 

~it iJt I=J)j ( functional design specification, FDS ) ;fQ W ~ffi ~it iJt I=J)j ( detailed design 
specification, DDS) ::J'fk:Jt];]~m8"J o t~m:rJn § tR,1-T89~~fU:k;J\ m ~~~ ®~1!:f:* 
#~-~o M®.ffi~~~$*illM$~*~~~~m.~~IPJ~~~m~~~~ 

§Jl\I:I:~~~~#~m~~~* o ~~~~mw~~~tt*~*IPJ~$~*B~~. 
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~~rus~~~~-~~£~-~~§,m•~n~**~~#~~~-~~~~ 

~>](, J3:.®PJ§~~~x11~iJWJ~19!~~it::\GU~1~-'ff~-$:5to [PJB;J, GMP ~*~tpW~ 

r_m § &'~-E1*1£1i~~:/J~ q:t o 

mnX;DRI]\til. 
xtmh~:itx1t!= C§:t.s*m-~tffl 1ifHJ£i'VWI¥.l11100 W'llti&it~>J<: [ :m.xEDRtil* I 

C J'Ji:iH~x1t!=) ) :1§-, SME, I~ :~Ji:itlc:l'f. ( URS/ JmWJ;~~) Yfli , 19til:.DJ. ) 

• 
,l;j,t;!fili[itl¥.1 i'f1i!itt.lt~ l'iiJ !Wlf!l 
PJ~sttl: fli!f.tk:Wf)\(E 

~ 4-39 C&Q )i5z;JJ~D3Z:f3B~*~~ - i~it&l~mtf~ 

);;> ~§~-JRitibt(iJt~-=f5 ( FDS) 

( 

FDS JJlli~ii:ct~~1-T, OQ 19!~ii\:~:f.Fz~o FDS JJlZ~y-§:JS:ftDr~>J(: 

•W~,~-~*~-~~~-~~·; 

• *~**m,Dj{~-J-Jk~• ; 
• 1~~£]{~,@,; 

• ffl1K~: 7k¥A-E., ylffi_J.t, Ef7J; 

• {£Mf:ff£J?twc*mq:t*ffl~¥~~r•tt*; 
• .±~ 8~ )IJJLJ!L lif;ffi" fiD ; 

• :ctWt£11itl*m~~, -§:JS~A / ~ili~:gJ!JiWCiL 

• ~-=f~tli!i:fffiif~*m121f: o 

I 

1tt ftE :J'~ 11r J 

fftl ~m: - 1'- FDS PJ§~~iJt~:(:£,Dj{Jj(Jj(~i*iJ~~$)g 500flS/cm , ~llt~ 400 ~ 

··IW&r, ~~~~1-tlk, -~~~t\:~~~Hff-1~¥, :5tWC*m~m:{;!!dm.20000L!h, ~ 

>J(~!ijj¥;lEJ!> lm/s , ~ffl,~&iJ> 0.2MPa, :5tWC*ffl*~im~~¥~:1i:/J:rt:~P'l~ o 

);;> W~Hl-!Rit3st*iJt~ 45 ( DDS ) 

DDS JJllt~ii:ct~~1-T, IQ 19!~~~:f.Fz~ o DDS ~JU ili-.®r_m §, ~fl19!~~~~tiE, 

m.®~§~·ffl*~~*~·~*m#~*~-~~-~~ffl~ o DDS JJll~y-§=JS 

:ftor - .®r_m § : 

•ffl~@~*m~~#,~~~*~-~£~~~-tto ~-~~ffl~.®~#, 

~~{f~~,·~~~ili~:/Jlifili~~&; 

• *' 1*~~, MT:ff~~~~fm®rf!!~-JR1itt*~*, -E1M:*'fl{){.*; 
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• i&btr8"JJ:F!i~g(S'& o ~-J9:~g(Sit/f1Eii~, 1~tl:fto&~~~5G~jt:{m-*~T-i9:~. ~ 

~3&19: ~·tifi~fii]~; 

• *~8'-Jxfit:~>R; 

• ffii1*-n>fu,&~i9:#; 

• *~~-~(~I£~~00~)~*B~~~~Mtt~~~~*; 

· ~~00:~®00~~~~~*~~~~~~~~-~fi; 

• ~£{Ittt#i)l.I'J}i: ~11Jtl*~8"Jf**~;fZj~~£{It: ( ~% GAMP ); 

• tfX{Ittt#i)l.I'J}i: ~11ltl*~8"J$X{4~;fZ}~±~~J3.$; ( ~% GAMP )o 

f§tl:ftO: ~FDSU>f~. DDSPJ§b)l.I'J)iROflli~*ffl304;fJ~. Z.J§"*ffl316L;fJ 

~, ±I£*fflx.J~&~:i2UO EDI )J:r.l:;, 3t:fl-ffljt:m'E~'i\L ~1*-1il.£~:;ff P&ID fF7'1 
jt: I~J{!:j:, :!EPJ§~i)l.I'J}i*ffl$Y'JZ: RO Jm, $Y'JZ: EDI Jm, :ftO{PJ{~iiE@I*~J!;fO{!ffl 

Allih, 0&~~£~A···~~-*~·-~£~-~~Bo 

4.4.3.2 i~it~tf!iA 

i9:#~~(DQ)-~7X#.~I'J)i~~~~~~~~~~*~~i9:#~~~~ 

it-I:Vtl~~>R8"J*~ o i9:HiiiA~8"J §;fiF:fik: 

• ~Ri9:H~4it-URS l=j:tJ"IJtH8"J~iifflft~>lt; 

· ~~19:-H-:fik~n•~~~~*~~~WfflM~~~~~~~•~m~gc~ 

• 1i~~~1ifE:~®~>Jt;fil~~]Z~11Jtlm~8"J CAs/CDEso 

i9:H~~~~*~-~i9:H~N.~M~i9:H~gcY&~~Z.rw,~:fik-~~~ 

8"J:iil.£ o ~1iili:IZ.rlli, 11Jtlt5ffl**~~i9:#X{It: ( P&ID , FS ~ DS ~) t~~~-:itt 

fi~~0~~*~n•%~-~u~&GWI=j:t~f!T:tf~>lto i9:#~~~%:r\::fik$ 

~~/f~~~.~~~~.~~H-~,tt#~~~~. ~#~U:fik-!9:#~~~~ 

I'J}i)C{!:j=o §flli, 111tlt5::i£~jjffl{~1*:fik~i9:it)C{!:j: :m:~ii~~J§",~,~i!:f-{)ti9:#1i~~j:IH!r, 

jt:J=j:t-§J~xt URS 8"J'ifi~j:~1!f o 7& 4-25 J"tl ill 711Jtlt5ffl*~~'li~1~*~8"Ji9:#1i~~j:~ 

1!f J=j:t ~it: -§'if 8":1 pg?@: 0 
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£iH1tl.Kl=ir£M ffl71c*~ 

~% DQ~~I*J~ 

I 
iR:H::lc148iJ'if!~: 11iU~ffl7.Ki!iU-li;fi:J?tWC*~8iJ§fffiR:H::lc14 (URS,FDS,P&ID, -Wjlf~, 

iR:-liM•.~*M•~li*J~~~~•.mm~~~m* 

2 ~~m*~**~~~mn~: *~~**~~-JR:-li~~.~~~•Hw~. ~~n* 
iiEffl-5EJ.VJ:::i:t~F*891#7Jc i!iU-li 1:1:', iff-~ ~£iii: 1-t7.K~i1JJt ffl71c. F:i:~~m!JE $:1( 

3 ~~ffll.KM~;fi:J?t!le*~~~~n~: 'ifl~?t!le*~-~tt##~~W~H·~-~~ 
fJ~~mJJEffl,'<'?:i'!iJ¥}itJ!, ff.~, r!frN~$:1(, ?tWC*~8iJ~1-Til(~~~fJ~ Il1LLt~1:!fm¥tt1: 

~~ffll.K*~iR:-li~$#:~-li~?tWC*~~*ffl~iR:-li~$#~~~.M~£~mlJE 

4 
GMP ~>J(a :!!Ul=il.K1Hi=ti~!hi'!%t!MM J.V§: ~~iM:J't!f~~?4'ir URS ~:1(, &~~Jm£~m 
MB~m•.•·~~-~~*ffl~l.)(tt~~~ft. ~n~m~MJ.V§:~~m!JEGMP~~OO 
FDA~>.)(~ 

5 ~~ffll.K*~~*-~=~-li;fi:J?tWC*ffl~*·~*~~~~1:~~:ti.M~.-N;fi:J 
iJt~~~mJJE URS 5fil GMP ~>.)(. ~~fi~U$m1#1±\)i3/:!JiiiE~fl1-@-f~iiE!{$ 

~~ffll.K*~W~-~:~-li~?tWC*~~W~Ml.VJ:.*OO~mN~~~-@-URS,~:ti 
6 %5:\£~1:1~1:~. *~~N~~fi~*iHI~:2:. ~~:ff:(:E]IW, YE:ffl, mt#£~11iU5ET#I 

iJ!Ht~u 

7 ~~m**~m•~*~•~= *~*m~~m•~*.~~nli$*~~-~~~~m 
••.$#.W~*fim•.~~*~m•~~-

11iU ~ffl7Kl£11iU*~li}ft~: 1£11iU*~~i9:it~~~-@- URS ~~J[}E~f5i'!:ffl~>J(a :l!UiX~~W9 
8 ~~irm.~~ff*mJ.VJ:::i:Jmtt~*•·~~nli$m~~1£*~~~*~•~~*·*• 

J.VJ::i:Jm '~~tm ~~1iti 

£iii:~~*~ 

~% DQ #I~I*J~ 

I 
£iti:~~*~iR:H::lc148iJ'if!~: 11iU -li;fi:J?t!le*~MffiR:H::lc14 ( URS ,FDS ,P&ID. itW~. 

i-9:-liM•. 1)(*M•~ l 1*1~~~~• - mm~~~~tttriss 

2 £iti:~R~J.VJ::i:t~Fii: mu -litu?twc~~~J.VJ::i:£~mJJEiz:;ss~>J( 

£iti:~~~1:•~~*J.VJ::i:~~~n~: £iti:~R~~7.Km#f51'!:ffl£iti:~7.K~B:Mffl7.K.~ 
3 **ffl~ffll.)(@~~~m~~~~9a£ili:~R~~-{iiz:;~~~-~~I*J••·~•tt~ 

{,<$:~ 

£4:~~151'!:ffl,'<'?:~ffl:@'i, ff.~. l'fiEJ!~~>J(: m#~m~*t~¥f§fffi'!iJJf:L'<'?:fi~L!\'13t!:1-T¥UL 
4 ~ffiffl:@'i.f5e:fflff.~.l'ftEJ!~>J(.f5e:ffl~~~.W~*~iR:H~~mJJE~ffl~~~-mf51'!: 

ffl:i: 

5 
£iti:~R*~;fJJ.VJ:~~>J(: £iti:~R*~m#*ffl316 ~ 316L ~lUJU~/G~lJXJ. ~Y*=ffl:ffLl* 

iM~. W:!Hrm~~1:~~:ti 
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£<tl?t~~~ 

~% DQ ~];ti*J~ 

£<ti?t ¥~ ~ ~ i1fill1Zi!HL7J<.~J1:12~ : ~-~i1fill~~•*mm•~~~~~•m~. ~~ 
6 ~~~~-~~~~~~-~~. 7J<.~ i1f ~-~~~N. .:E i1f IXXJ ~ ~ ffl ,8 R12~ i!HLJJ<. ~ 11: 

ll'zBt:fli'r~~~7.K 

£<tl?t~~~89~~1Kl:¥N~» B #IIR~: ~')jt~~-~£~ft~iliU~ct~~~~-~~~ 
7 llil:¥N~~~~891t!,-@$, ,:e u rlili.NtJ:~ ffJJ. *~~~•*m~~~ffl~*»M~~~~*~ 

J£~:e:;:·~~~llil:iN~ , fE!~~~iSHtJ!W f5ihH~i!I$~~IIR~ 

4.4.4 *?ti1i1BiA 

~~~~C~)~~M~~~#~~~*~~~m~~~~~~~~m*~~• 

~*~n~Bmm~~~-~~r*~~~(~)m~~~*o ~~~~~~.-ft 

re~~ffl*~~·*~~~~*~*~***Bo ~~~~-~~~#~ffl(ffi~~ 

f) : E8!PJ: :i:'tff5i'l:fttrt8"J~~:Uftj~]f;t; YJli~{4~: I!:~ft:l~i!l, ~ili{)(~i!J, ${4 

ffl$,~~~~~#R#~~M, ~MOO , UJPJ:~~~~~~@Q~~~-~~~~ 

~Rffi~~~-mmoo~~~~;*•~~~tt*#~R~m~~;~~~~~m~ 

8"J{)(~8"J~rt11l1':f5fQ~t-§iiE; *~tifi::MiJft~M; *~00ilt-~2~~Q FAT ;fQ SAT i2:BZa 

~ 4- 26 JiJ I±\ TTI1iJ ~ffl*~ttt~•7~*~8"J~~:UJil~11l1'r~J:ili:it:~~8"JrkJ~ o 

£<tl1tll<. --'=J¥1Jt fflll<.~ ~ 

~% IQ *:&1ti*J~ 

~~ffl71<.~~-I~~I£~WOO,i1fill&*OOd~~00~~~~=~~~1t~~OO~ 

1 
_t89if!WI=~:e:;:lE:U~$:'~, t~-J,_g , 1fiJ1:1E1ifrl, 12~~ rPL IIR~ i1~11IJ1:, ~~f)(*ffiJt, :fiF?K 
~~~~&~t~ . ~~m~~~~Jt~•~*~~»B~~~~~~~*•~~ . ~*~ 
~$!8iN~OO~fi)J~!f:!J ~~~~:e:;:~-IiE:fiF~'t1. ~a~&,~-t!1Rit!:1-T~1t 

~~fflll<.~~$#~i1fMti~,*oo~mN = ~~~~*•$#~ti~~*oo~mN~ 
:e:;:r4=itW:it~>R . ~~~·~~~~&•~•~,Em•~it!:fi~1f. m•ct•u, mtt 

2 •ct••»•~•R•~~~~it!:fi~];t . $#~ti~~*oo~mN~~•~*•~m~ 
•,F~m%,~~%,~%~. i1fM~ti~~~~-®~~%~m•s~~~. ll~ i'l v'f 
-~~~%,~n~~%,~•~m•$#M•~»~~~12~MRm~~ 

~~fflll<.~~mm&~~i1f•~•~~~~#=~~~#~m~~•~mw,m•~~ 
3 ~~,m•~~~~~*~,m~m,m•~~~.~~m•~];t·~~~~~m~•m 

-=~it!:1-r. ~a*ni!!:I~:it!:1-r~~~tz;:~~~~m~s91Kl:~na~'¥:u~~ 
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~ 1-tJt ..IS r±M m Jt* t1t 

~% IQ ~1'!ti*J~ 

4 ~~m**tff.WMffh•~-~mw~~~~=ffh•~-~m~~~-~~~~M• 
9=':it!:1i8~, je~iiftl~-x;J:ft:~~~,~R=!'*fF~Jl\-ntz~1Gntz:it!:1i~1'!t3f H:>cf4i2:<k 

~~ffl**tft·N~~~~~~= *tff.W~~-N~-*~-~-~~m~, ~~mii%< 
5 -~3D~~-~~~*~~~m~~(~~~*tff.~~$I£~~~tff.~~~~*#~ 

GEP ~;f§;~JJl\J£ ) 

6 ~~ffl**t1E0ffli·~~~=~~0ffl*tff.,~M~h~~.ff~~~--~.I~ 
~~-~~**t1E-~**t1E~B~rr~~~3fH:ft:#~~~~~~* 

7 
1M~ffl7.k § 15::*tff.8~iiftl~: §15::*tff.~je~~~,-M~M~#fi#~~~- ~-[!]~ 

~~. ~A~ti:l~~~- HMI =l'*fFil!lllifB~~~- $.Xf4Jl&;z!s:~~~~ 

~~m**t1Efi#~~~=je~~~'i='~~-#~m%,je~~--je~~~~~~m 

8 
~~l!l~~je~*OO:it!:fije~~.~~E*tff.~~ft~je~~~,&·~-~~%.je~ 
~~,-~~~je~~-~~rr~, ~-~je~~N~~~*OO~*~--,··~~ft 
tl:l r s~1G~tl:~~~~~~~~ 

9 ~~m**tft~B~*~~~= *tft*•~*~je~~~m~~*~~~M~**~~ 
~:tM, ~~*mf:X*~~~:tm51U51:~~illil~i2:<k9='~~, lei~~ -~~je~iiftl~ 9=':it!:1-T~~ 

~~ft*tft 

~% IQ~~i*J~ 

~~ft*tff.~I!l&~I£ •• 00.Wm~*OO~~~ = ~-~~~®OO~k~fl#~~ 

1 
rrT!fHje~, :f!FiR, fll:.rriiftl, je~~[O], -~~~~fll: •• ~~f:X*fll: •. t!~*~~I%Wdll:. 
~.~@OO~xt~~-~-M~rt£•~~sm~*t1E~~~*•~~.~*~m••oo 
~!ttl~#'UWi*tff.~~*iiEtl~~tl:, ~o~&,~i11-:it!:1i~~ 
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{!iit:¥~t5EifiJ &,@fmJE11Jij~I.ill'.4Jnk~8"J4PJn¥!~.W.~>lt o ii#'lf1£r, ~~~$~1* GMP B"J 

~>Jt,~~~~m::r~~ft.ill'.,~M~~~~-~~~~~~~·~~~~.~~ 

ii:ct~~:li.ill'.~~~*#,~~m~~~m~B"JAr~n~~~o ~~~~~~, 

~T~~*~*~~~~~m~>lt*,ftill:tt~~~~~ft.ill'.M~~B"J~>Jt,ftOO 

~~ i'l EI"Jffl r¥~tJU~fM1~~ EI"J IJ'L 1&*, $~fn~~§~:fJ;F--1-8"JM~ifiJ OO~H~ 

ii- ~ GB 14930.1 ~~~~OO%t/Fii- ~r~iflj ~o Ji~OO%;f~l'i~xt¥~¥Jt:iflj EI"JJffi 

~-T~*~~>Jt, ~~~mm~~~~~m~m~MT~*~m~,~•fn•~ 

~~*· · ~-~~~&B"J*·~~~~~~>lt,#H·~~~~~*~>lt; 12Sl~, 

11Jij~:Ji.ill'.~7~~~ ~GB 14930.1 ~~~~00%;f~il - tJE1~:1fiD **1-TMtJEifiJB"Ji-f 

1ti!'~ , :tt~~~ GMP fnM1r!f~ilE8"J;f§*t~l¥J, ~~_m~xtM~ifiJ B"JJ"~I¥1*1-T;fii.mutu~ 

~~w~,~~*mB"1m~~~I¥1~~~~N,J!~~~~~m~~~*~m~m 

~~~ffl*~-~];;*~~Jffi~fflr~~~~~o 
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~~•tt~•tt~~~~~m~~-m~m~~~~~~~*~~~ftm•. 

-8ittf:ff'tiB{J;f~11J!~~~~~~tf:ff'ti~~11J!~~~ a HPLC J;;ittl!§::il:.illr. l=j:l:IIJ;;~ JA!.B"Jtf:ff 
tt~~~~.m~m~~~~~~~~~•.m~~m~~~~~rp#~~Jft!..~ 

~~~~J;;§$~~~m~~-~~~~~~m~~.w~:ntt~~-~~Rn~ 

11J!~Jt:rp;!Jt1-tf~~~J9L ~Hf:ff'ti8{J;fi11J!~~~-81%~-'i1-$~,~,:ff;fJL~ ( TOC ): ~-'i1-

$~~~~~~~rl~~ffl~~rp·~~~~~~-*~~ffl~m~ftOO;rocm 

~:ff~~~m~mrp~:ffm~~~•.Mw~~m~m~~m•a §Wrocm~m 

~JfiJ8{JJ"~00~11J!~ill~~llil:~#13t1Yf~~8{], § 1993 ~~00 FDA <0w1J!fi"l:%HiH~lt 

mm>ili~~*.~~B~£*7~~ffi:kM~*~~roc~~-~~~ftoo~oo 

~~*tt a rocm~~J;;-~m~~~~~*~~~~~~oo~w~mm~•.m 

~~J;;~mllil:~~oo~~mm~~~m~~~~ o ~~. §W:IIJ;;~m~m~~~ 

00~11J!~~1!~~~~Hf:ff'ti~1!J;;~ o 

~~~~~m~~~~Jt:~~~m*~~~~~m~m~.£~n•~:ff~ . 

~~~~~~**~~~tt~.m~~~~~m~~~~:ffm~~~-~~*~~ 

-~~00~*~~~-0 ~~~~~~*~~!15::il:.illr.R~~*~~~~§*·~

~-~*~m~.~~-~-'i1-$~roc.~*~®m~~~T::il:.illr.~W*~~~m 

~.-~J;;~~~~oo.~~-~~W~~ o ~~~-~~~re~!15ffl*~~~F 

~£~ )Jj(:lfm f-+. 1~ ittl !11m 7.K* ~ ~ J;; ~Fi&t **~1f, ~~ ;:; 1 A~ m~ifiJ 8Jt m ~ fJ( 
Mffl~i&t*~ffl~F£*~~Jt:ft~~~OO~N a 

§$:11l,JT8{]~00 FDA, EMA, WHO ;f§;k~~]~:f~WJ, m~ffl~ffiJ~I¥H&JJtf~ 

PJ~~~¥~1§t~~~-~&JJt ( HBEL, health based exposure limits) *:itt1-Tit., ep 
~rlffl~ifiJF£~ PDE/ADE ~ffi*it·ffl~}flj~ MACO ( :l:jcftitH~OO· ), :itl:W 
it-ili~¥~~7j(~;flfj~~~~£rp~ftitr:J"~OO:It a ~rl PDE/ADE it.ilifflmifiJ~ft 

itr~&)Jt, #~Jj(~~-'i1-$~ TOC :itt1-Ttt~. ~:ll;J\~&Nffi~:Jg~~~flJHtfr58{Jffl~ 

~~OOPJ~~~JJt~~-w~.:~~~m~•1!a ffl~~~•*ft~~m•~~fJ(M 

-roo~0.r\::itt1-Tit• = 

MACO = _P_D_E_or_AD_ E_(,_m=g/_da....::.y.:.._) x_ M_ B_S _,_(m--==g~) 
MDD or STDD (mg/day) 
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itJJ:~f7tl : ~*JrJff19:83:±.tz:1£_1]f:±.tz:ffl¥1~~-m7JC*m83 2t B"Jf*ffilfiJ 2oom :g 

IXXJ ( "gMl-P'Jf:4Cl'J~~-9J;; 200L) ~].JJ.X;, t~tJ'G~sW:J§-, fflk: it 400L 11Mffl7km1'T:&i:J§-1~ 

m.*mm~mBffii~P'l~*oo~~.~~®~J;;25c~.7k*mP'l~E8P'l*®~ 

~);; 400000cm2
, ~~tlfl~ffl10ml7km1'TM!:~ o B:~t fflll<..:E~ ffl r~~J)fJff19:83tz:d'b 

8~1:tz:, it:*JrJf.L15EE8tcd'bJfiJ itJ;;4iHtEL 0.5ml, :iji;J\::ttz:ttt~J;; 2oooo ~ffi:, -~J1:!ffl

#IL ~~-!=H4:1-tJ§-1:tz:¥i~t ffl7J<.:ijl;j\:ftti!:J;; 400L, 1~ffl 8~ ~~.!::jf4:1-tiJ\JfiJ PDE);; 

27.78mg/day, PJJ)JfflT®8~0s:\:itJJ: MACO ( :&l:kftit7.:%00it ): 

27.78 ( mg) x (0.5 x 20000)(mg) 
MACO = PDE or ADE (mg/day) x MBS (mg) day =555600mg 

MDD or STDD (mg/day) 0.5 (mg/day) 

r~m1t !=f mmrr:u 8"1 7.:% oo ~~oc J;; = 

MACO 555600mg 
400

L 1389mg/L =1389ppm 

MACO (J.Lg) x SSA(cm2
) 555600000 (ug) x 25 (cm2

) 

TSA (cm2
) x DV (ml) 400000 (cm2

) x 10 (ml) 
3472.5J.Lg/ml = 3472.5ppm 

~_titJJ::±l B~~{l_!::j~ 00 ~~!Jtt~rts~~iA.{llOppm m1'T:xt t~, J21Q:Jf:ijl;J\8~~~!Jt 

ffif'FJ;;:&i:J§-~d'b 'i=tt~mms~7.:%00~~!Jt, ~~%£1Jof4~o 

ftOO §I $if1JOA ICH ~*· B~£~m~3f~fg);;J)tif;f§:k8M§IJ¥j, ICH Q9 «mti!:JXl~]Z 

:g~)B~r2~o~3f~~~.#:xt~:±.~g-~~_!::j~~•f'FB"JJXl~:g~,PJ~ 

#~~'i=tB"JP'J~, .:E~P'J~~~fflJXl~Wffl,JXl~~~~JXl~~~3~.:E~C~ o 

~q:t~j;Jit ffl 8~-ffl JXl~]Z"g:EJ[tJt.ru!J;; «FMEA- ~~~tJts:\:_l::j~o~?HJT) ( &P "mt£~ 

~~tJts:\:R.J§-*7HJT" )o 7k*m~~.!::jf4:1-tt%d'f:'Pf J)Jffl FMEA tJt.ru!{£-!libt~Ji~fOttfi 

~~~~.:xtX~~I~~-mB*~·~:±lM~mt£8"1~~-s:.\:,**~~PJ~ 

8"1]§-*,M®~~*~~~B"Jm~. ~M!:~~~_!::j~~B"Jmtit ,*~~ffi~B"JJXl~ o 

~~.!::jf4:1-t~1twc:nt~mrr:u s~tEI:klXl~it:gr_~%* 4- 31 o 
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JXl~ty!§ 
m:t:E~~ m:t:E9c~ PJ~~~3&B<J 

PJ~~t£ F lit£ JXl~~i& 
m~ ; ~a: c JXl~ 

m:a: W: IN ]§51J: :J£ffitlm'~) 

m~1fiJ 1± 1. ftfM1i\X:ilt-rYJum:, 
m~1fum ~~f.!\l;ff '~ 

~~~f* 
{lii:iiE ~ ~ j7;J B<J it 11£ 

~~'!&i9:it 1£ r mt i2L /!'% 
L H H tiEi!iti U l.Om/s 

/!'if~ r&itit/f'ilj 2 . IE 1iJUc ffilJ ~~ 

~* bt]fiJ f-&it 

I%:7Gr! 1. :i2H¥lf ~ 00 ~ 

mt5~:1f1Jx 
:tJH!t~rYJu :JJ 

m~1f1J~ 
rYJu :JJr! B<J bt1fU 

r! ; I %:7G L H H 2. l%:~~pjl;:)t, 
r!~rJ!u 

r!3f~xtm Mit*~ § B3f~X>.tm~ifi!tl 

~ifi!tl :!Jr! jj;t! 

l. .@. :i: ~ffl~-

btJfiJ 
/!'Iii]~~ 2. Tfff.& - :#iJ.\ 

mt:i\:JfiJz ]fiJ z fsJ F I£. ':tAX:*~ H H H 
]flj B<J }J:)t :):1- , 1E :):1-if 

ll3J ;ffi E:&m &m . ~3& E!<Jlf ~~flit 1tJXl~~ 
mt5~:1fiJ ~~~f* 3.3'E:B-iffti /!'Iii] 

1" &b 8{] * ·11 , 1* iiE 
JXl~~itf!£ 

m~1f1Jx l%:~lf 7Gr!it:J} ~~;ff ADE/PDE 
ADE / PDE 1$:1" &b * ~ m~ifiJ B<J~ · M H H * ·11 '!& m B<J m t5~: ifiJ 
•111/&:t\!1 ~?iff~ MftiH~lt t"&b 

~ ~ iflj ~~T/1' 
1. ~~$~¥~ t:i\: 

~ 00 i!ft:i\:/1' if ~B<J m 
~Mtitff- , 

L H H 
B<J mt:i\:ifiJ 

~~&b 2. ~~liM m~ 
.YI$ tj\;}flj 

rYJu:JJr! s<Jmt5~:1fU 

1. :M liR ;f!F A fft 

#ft:i\;Jkl!R 
:j;,fd'F/1'~ U:Hr :l:f\' i) II , it i4l J§ 

~ liR ¥-Hi m~/f'ittff- L H H ...tM 
;f!F~W! 

~W! 2. 1i}ij iA liR ;j;!p Jf!i * 
t!ll~W! 

4.5.1.4 ~~~cJ:Jiit1fOB~~mJJRJIW 

~~~ft~m~~m~•~s#mm.~~~=mm~~~~~~~~~~~ 

:1:fii\1f1J m!t-4 ~ r =: -t-lffi:JJ! IJ 0 

~~tt : m~~~~m~•~~~~~mmm~~~~~~~~~m*m~~ 

tt~~~mm~•.#%~~&~~~~~-o ~-t-~w•~~~-*~fi*•m 

mrt:~?Jr£3f.bt ( CCPD ), #~1-TiJ.\Jflj ~~J:ti:~:PftJiA , -§J~~~~-~~:5c*IDfJi:}~ 
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1§:- , ~£I~ B"J 'Xf5fHiJfJE :fll1§=-~ o 
~~tt=~~~~B~~tt~~~~~m~~~~~~*~~~~*=~~tt 

#M·,~~~~~tt#~~,a~tta1§=-,U~-~tta1§=-,HOO~~~~,~ 

~ii'11ti1il1§=-, ~~~~£LiiE:fil1§=-5fiJ~tHil1§=- ( ADEIPDE) ~ o 
~~tt = ~*~~~~~~~~~m~tt~~.~g~n~~*~oo*~~~ 

1-t~~~, ~IJ~~~ I 1!HE~ I 1il;:~~~JfiJ ; 37>'~ . ~~~f4H-t1%d'Frll~~~~{ft)t, tt;f¥ 

~ffi-~.~~~*ffi-~. ~~~~F-~~~-~0 

~~ffl*~*·~~*~.~~-~~~ffl**~~~~~~~~-~~~·0 

~~-~M~~~·*OO~~-~~~~~~*·~~#~H~( CaD , cr~~ 

cleaning parameter development ) ttl"~ r:j::t:;J§- mo :i!~~~ ~kE~~:;l§-m~~Hl~¥5:J:fp 
EI"J::0:J1.~rt:~~~ o 

~~Hl ( biofilm) EI31~~~:5H£,B"J~fBH§>'~~~~ ( EPS ), -M~~B"J~~*MtJ1 

~~~*oo%~-~*•~~£~. ~~~-~~•m~~~~~~.~~-~~ 

~~*s~~~mmm~m~.~~~~~~~.•~~~~*B•m. ~-~~ 

~~~~~**~~~-~~~~~-S~o ~fr~M~T.~~-~~mm*$ 

~~~~•m~~*o ~~-~~~~~ffi~m~m~*~'**~,~~~H, 

RO Hl, ~-=f~~t:X:tH~ , ~llt, 0 %~1. mi!l ~bttf~Jk~1$1 ¥~:F.fm s"J1:I:{PJ±-It!.~ o ~ 
~-%~~~~~ffi~~*OO : ~~M-~*OO.~~.m-. ~ffmAU •. ~ 
~t1i~5f!JA f-*tJ1~J~ o xi{?;~~~£, IPJ st:ff7k7t5fi1 1F:5H"J±-It!.~, ~~~~~~~r.m~ ~=0 

~~=~~~-*m~-m~IPJ~~~-~~~-~~~m~~ffl~~•*oo 

Bt%~ o ~~ffl~*OOEI"J1~~~X7t~~tfBH@J~~~~~ ( EPS ), ~~X~~i*~~~fflJt 
~-~~.fi€%~·~~=-~~~-~~W o 

~~=~~~~~~~%~~#•*~ = ~ffl - *oo~•-**-7t~C~® 

•~€:1 )o ~~=~.!*:zls:-Tl4fr~*OO c ~P~*~m~xm¥5~~6"1*00) _t~~M:cHJ£ 

~tt~ ~:li ~tl7~*1-T ( 00 4- 40 ): 
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CA)~m••~~m~xm~~~~*~~~=.~=m~~m•~~~~~ 

1E3~~-UU!J~r; 

(B)·~~M~~~~*B~~.~~m~m·~~fflT%~-~~--~; 

(C) EPS 8{]%7£,, ~~Tm-~1~~~M; 
( D) *lif%~; 

(E ) ~iPJWJWJ8{]-¥f?X3H~ o 

b ! 
6 
\I 

( A ) ( B ) ( c ) ( D ) ( E ) 

~~=•*~~~m•~-~~~~~~~~-*~~m-~%-o R¥%~ 

~~-~-~~-¥f7t~•*~~~~*~•~~m• . ~-~~~m•.%~7-

-t- "9iE:il$" AB{J~;t1J, ~t¥:m~?Jl#~5m~*lif8{Ji'C~. IPJstm~~51~tH!$ 8{]1~~ 

~, ~~~IBHF!~t-~~f!Lll9i8{J_:E~~%7J$;ft- ~BIDi~~~~; ~BIDi~.& DNA 1ft 

B~~~~~~-%~u~~~-~*£~~~ffl o 

~T ~IBHF!~r~~~1Di~~5mtt~mimtt~~~r, 1~~~M~m rv_~~-~~7J:f~1$~t

~~~~m=o ~~m=~~T~~oo~~m=*~.~m~•~¥®~~~1Di~ 

~£~~~~~~~~~*~~~~~*;%~&~tt•*~~~~~1Di.~%~ 

~MM*~fltu:f\.1-t~~JJJtm o 

~sM~~A~*~~m.~~7J~-~~~••o ~s~~%m~~m~~~ 

1Di*1-T7k~~ffl o ~~-~IB~f"ti~ffflt!:8{J!~)Jo, m~~~E13-T$~gjH!5o~~~~~

~s~~~~~IDio ~~~~~--ift~~~-~*~~-~-. ~];;~smrv_w 

WJ1i'!H'it~ @1 t&~IBHF!~% o 
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~~-~~~ffl#~W~~-~~~~~-o ~~M~OO~-~~-#~m~ 

{~£:E~~' PJ~~W7EU1Hr~~ EPS q:t~1--~ffi~~2t1--~ffiH§ o F! P{~~tEix>J~;H3~JilHiB5t 

~, ~~~~~~~F-~W~§~~, ~~,~~~~M~~~~~~~aPJn 

~~--~~~~~~,#H~~-KM~~~o 

~~-q:t~-~~PJ~~MM~~~*fi~ffl,#H~~~~®~~~~~~ 

m&~,PJ~~M~~ffl%,~R~~~~~~tt~ftW~~,~~~~-~~~ 

~~tEI~ B"J ~1?FzL ;J=t%A1i'J~:i!®1~~~~~ 8"J ~ffi~5'~~%~~1~i~tr!lm ~liHffi 

~~~~~m~~~W~T-~~0 §n#m~~~~~~*~~~q:t~~*~~ 

®ftW~!Im a Rn~~-~!Jm~~~--~*Aa ili~§n~~~~~~~~*m 

q:tW~-~~~~~, -fi%~T~~g,a~~~~ffl~~OO~, R~M~OO~ 

~¥U *mq:t, /t~~~$~M~f-f;t§:1Y!u ¥U a Yf~~*m q:tq~xtiSUJ IJ '"t ffJ , ~1-J'"tffJ e"J~ 

~~#~ffi~*~~, ~~W~S~~*o :i!~~J;;~~-~*~~~~~£~~ 

~m~, ®~~~Rn~$%~£*B~~,Yr~*mq:t~·~~~~-,~~-

5E~~~$;t§:1Y!u¥u a 

~fi~~~~~~~~~~Wh~~~~~•~mm.~K~~~,m~~~ 

~~~#~~M, ~~-•PJn~~OO%~a 

~~~~-~~~~~~~~.~~.~~ ( 
w~~~~~~~~~ o ·*~( ~) ~~ 0 
• f;;js: q:t 'tflt 'ti h __l=j i¥6 'ti h B"J t~ -¥a Re > 4000 -..J__ ------=------=--= 

(a) 

~~~-~J;;~~~~~a 00 ~41 D~T~ 

~~~~~#~~~~~~%~00 o ~~~ 6 ~ 
q:t, m:~~~~~~~'L', ~~~~~!ll~ 

1~~;j\ jg~a ~ ~*m~~iEf;;ls: q:t ~:E~ili ~~ "-----------J 
( b) 

~m%o ~~~~' •1--~~~~~~~% 

~~~~,~~~q:t~~w~*~m%;~ 
~ 4-41 s;;.m ( a ) !3iiffiim ( b ) 

®, F!P1~~:i!#'~&~, ~~fflili8"J~~~~~~1£:7g~a 

~ooo 4-41 Nr~, ~i£-¥m~~mi*f*~~o1PJ121-t, ¥£-~~tt~~ -m~l#J~~·ttf$ 

~~-~,~:7gm~~~~a~~~~~~~~PJ~~-ili*,#H~~~~~~ 
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~-~~~m~o ~~~~~~~~-%~~~~~. ~~~~~~~~•mm~ 

~kbt~s~±-!E.:Jr o eP1!~~Jm:i:i 3rnls, tl1~F~~+1itt*~~~~~~. J!JEl2Af* 
:fft~ks~~fm• o ~o~~Jtl~~;j({lj:t~m~/G~~:JG~-*~~~-s"J·IfRT, IJ!U'$~ 

~~~~mm~~~~~mmi£$~*~~~-*B~~~"*~o ~W~~.~ 

~-ml2A~:i:iF~~M~~~~~{lj:t*~~~~~-~~~*f*~~a~~~~~ 

~~~~.ffi~~•mml2A~Jtl~~~~~T~~-~~o 

4.5.2.7 ~~~:&~t¥, iEU~~D*n*~~i.iE 

§$,(~00~A)~~N~~~~~-~~~~m~:Jr~o *~~·~~-~ 

:Jf~Bi£~7;f§~8~:f;jli5fO:f/ji¥J, J!-f-*m$JTt!, (T/WSJD 002-2019 ~JtlM~JfUJI~ 

~>_K), ASTM t~li:Jf~ E2562-17 5¥0 E2871-19 ~. ~Jtjliffj:I§:J%J¥~~ttfflif ( m 
~~•~m)~*~mtt~mc~•~••~m~ 

~~~~f¥~4~~-~:Jf~~~~~~W*~~C00~~)~~-~00*~ 

~COO~~~WH~~-~~~~~~~~Jtl~tl1~-®ffi~~:Jf~.~-~tt~ 

~-~~~~A~~~-~m~~~~-~~~--~~~--~~~oo~~~m 
~o X~*Jtl~ff:Jf~*B~~.fi~~~~*B~~Wffl.B~~~/G~~~* 

~~~~~~4~ili~~~-.~~~~-~~*B~~.~~~~~·~~ 

•s~:Jf~*1-T~~m~~rm•1tu4. ~1t*m "~~pg~OO±'ir~~, **ti4. xt1tu 
•~~~~•mm~~mm~*B•~m~.~*m*~~mm~~~~-~"*~ 

~~~. J!~::t~~$1lE~m~m~~r,:u~~~i'ti o 

D 
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~~-~**B~~~m~~~. w~~~~T~~mmmB$m~mo ~* 

~~~~~~~~wmB~~Wffl.*~~~B~~•**Bffi~~m~~~ o ~ 

~~~mBffi~-~~~~~~~~~~~~0 

~~--~~~MW~~#.D~~-~~~~~~~. ~~~~-~~~~ 

~~~~ms"J~~]!~¥Uft1~ o ~~8"J~1!J~ M·fffi~xt~1'-M:fli:Hqx¥U ~~'ffl"J~~fo :t.lffflt-, 

*~~¥U¥5~~*~ ~m~s"J~1'-~oo, i!IJ!: ,~,f*~# c ~**~' ~#, m:t-1: ); 
l.K!x.H.I*~~#. 1Y~ ~o1iffl1M:, 1x~Y£ffJ, :JG~tl~~, ~MkJ;f"H'4fo*lii*lltiioc (~~ 

m. ~~. m~. ~~mm*oo),m~,~~M•uc~m:JG~tt); m~~~• 
:fi)T; l.K*~iii§iA; AffF6'f;t~;~iJ II ; )Jj(tJt-1-, 19~ ~o{~7JC ~-Tx~Mt-1-, ?W?a~$ 

~~;~~--~~~~ffl~)Jj(~,~**~'~m*~· ~~~~m~~*~* 

1-=r~rJ!IJ o 

m~tt•~~~~ffi~~~~.*~m~~~~~~~**B~m.~~fffi~ 

~mm:t-~:~m~*~~~~~m,**)Jj(~*~~~~,m:t•~~*~~IA*xt 

~**~'~m*~'**~m~~~m,l.K*~m~~~~xt~~~~~~*~ 

~mBffi~~*~·*#~~~~~-~~~.~~-~~~~~~-~0 ~~~ 
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illtl * ~ J3li it~~ M 1:f ~ -1~Ht J3m, IJJiftJ 1* ~~~i:f :X"JcfiJY ~fll ~ illtl o ~ff * ~ J3li 91 A~ illtl 
~~.WH~~~~£~~~~-~~~~M~~Mi:fm~o ~~J:!JY~~~-~~ 

rtufF, 3f~Mttvf:r, ~¥F/f~~~~~!lm•~~~ o 

m~91®a~s~tf::. - _§Jf~nX; T 1:!1mmt, ep'ftf~ffl...tJ£:/Ji*m PJ~~xttV.~~ o 

~M~ff~1:!1mmt~.m*fi-m~~~F~~~.~~N~*~~Aitffl, tV.. 
1*1:f*~M~T1:!1mmt3fH*~~~i*~~~* o 

JA 15 ~ 8~ i¥J !X :±1 '&.., ::ff5i~ ~ J:!JY~·t'i~t:J:?l'¥~x~-:r-J& 4& 8~ Mtr?f*;fftf::~~ 1it::l:~ ~ o 
m~~M0ffli&JJW:.I£1&4&fll~·AA*fi~M~~. 8~~~~1:f~~~~~~ 

~. :tm: o *fll, mfll, Wit14~$~;EM;fN:~fiJ£~ o f4~~.f.l8~*¥fit:!Gtl~&,$ 

8~, 4lt~?i~~t~~~t~m~P3A*¥fAdt:!Gtl, 3fmwJ#~~iJi1~·FHti, ~~@=!/}, ~ 

~4lt~M~m~~~ftm*fim~.3f~~*~~~~*fii:f*~~~~~o ** 

~~~¥f#~m~~~*~m*~~-.3f~~-~*1:~~~~~~~o ~%~ 

~r.m~s~ *~:!.f1**~1ii*~ o 

7J T :uftJ ~ * ~ rkl m WF if::~ :&1:. ~ 1-t , W; ~ ~ ® t# ~ 1l 1:. rm if::~ £:tm ttY!~ :±1 .r_m, 

$~xttiiJJ~5t~ :±1 ~1l1:!lm*1'T1it1.m~~. ~tf::~~11t£~s~, ::fffiJr~ffJTM1l1: 

~~~~.~m~~'itffl!i~•~rkl$•~~:/Ji* o m@M*~~~~-i&IW*~ 

~.3fM~=!/}*fi5t~.WH5t~~~$fl:r~=!/}ftm~tf::~~:£~~ 0 ffiflV-m~~ 

1£ffl•t;icJBI~1l1:_~~iJl~:/Ji**~.f]'t;icJBI~JE, f£~5i"~$ o 

mm~m~~~~W;~~~fFm~~•mm*oo...tmm~~PTm~~~~~ o 

~~£1:~~~.mm~~7J~m~I£ufF~-.ff~i&**fii£~~~•m: 

1~¥iJLtB18~Mt3'Go JA GMP f:§JXW~, Mm~J:!JY~i5~fll3(JZ.i5~8~1:f5i~-¥m; JA 
·1:~15~i¥J&W~,£~Mm3f~~~-m$W;~S.ffi~M~MmPT::ff*~ 

~•1:~~~m. ~~. ~$~i&**oo~r5~~*oo£~~~m~~;JAI1'F 

~mi¥J&W~.mm~$~~~1&4&~~1tffl~**~~--~~-~~••o ~ 

~.~-J&4&m•W;~•n*fii:f*mmsnX;7J~~m**~J:!JY~tt•f*~-~:m:~ 

IfFo 
mm*~~mm~~-i5~fll•mm~~$?tmnX;o mm~~~m*W;tV.* 

7Jmm~mmm.~~~*-B:Mm*·•~fll•~~;i5~tf::m~~JA•mm 

~*oo~~~~~.~m::ffm~-~m~fll•~~~;•mm~~mfflmm~M 

. ~' .tm ~'H 1-t J.k ;f)L' J.k ML • :!! * fll 'lf ff~ 14 ~ 0 ?~!X ( temperature' fa] EJ T ), ;fJL m 
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f1:: ffl ( mechanical action , my~ A ), 1t ~ f1:: ffl ( chemical action, my ~ C ) fiJ Bt IBJ 

(time, my1g T) ~m'f5U1flfli=f B~ Iilli'-~*~~, tEm'fJt;tt/f®!:f!!:tfn\7'1 TACT :flru! 

C ill 4-44 )o ¥¥f~8~~*J]j(JJll~tlitloJ:Mi:m'f5t!Jm8~*ffii¥5!Jmilili::IJn?'A~~, :fJLim~~tll1t~~~, 

~Mmmfl::m,mfl::m , mimfl::m.woomttfl::mro~~fl::m~m•~~~fl::m, 

1±-~~~~~~-m~!W~~~m'~o 

~ 4-44 )j![)J'tB~IZY1-;m;;.t~~ (TACT t~~i.f-f§~ ) 

s~~mm~m*~m~~~•~s~. m~s~~¥5!W~~ID!ru~~~~~ 

*;mimfl::m~~~M~~-~•roffih*~~;~~fl::m~~~~m~m~ID!ro 

~~~*; ~~~m~•m~*ffii~~*~ti~11=m~~ o 7'1~~N§~~~m~ . 
.L:i£1m~]UEI~~ ofllJ H~:7'J~ ~ ~. ~f~-1'-~~/GJEB;j·, "iiJ~M:I:~B£Jt't~~8~% 

:r.t:!Jn t:.J %'~~ o w~m s1•}~i~::r.~~ur: 

:r.ti=f' CR: m'f)t:f~it! ( IJJ}j(~EI~m'f)t~ti* ); 

Ti: ~i'BJ ( m'~MfiB~~*~fH!l!~ftfflBt iBJ ); 

A: :fJLimfl::Jf.J ( ¥¥ff)tMfi8"J~iE~, ~iE-~ffih ); 

c: 1t~11=m c m~n!J~ID!ro~~ ); 
Te: r.ffil.~ ( ¥¥f~Jf.17k~m'1Jt~B~f.ffil.~ )o 

m~~!W=*~.n:m~~mfflm~-~~~~.~~~~~~-ar~~~~!W 

-~~ o ~~*~~m'ffl~-~~~~~M~~~~!Jm~a.~oo~~~~~~~ 

~¥¥f¥anus~f1::m o ~~r~'ti:~xJ~t:Em'¥eniJ c ~r&J 1.5% ), * oom,tin'J, w~m¥an'J , i=f'ti 
¥¥f¥eniJ c ~r&J 1.5% ), *~tarrllniJ c ~r&J 1%) ro&lU1~¥1!4 ifn'J c ~neb 2ooppm ), t:J 
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k~®Mfflm~M•m~~m~~N~MfflC~~)~ft~.M~~~-~~~~ 

~~~.~~-~~m*oomttm~•~~*~~.m~-®M~~.~m•~~ 

~~•ttMfflm.~~~-~~-~~~~-0 ~*~~~-tt~attm~mcs 

:i16ooc) -t1Mlt~:~, ~.t=IJJ~f£~M~5i~*, i®~:il¥¥t~ati'BJ o 

7~~~:fft~~~~-~*nX;.fflJAA, xt~~~1-t~~~W~~~~~1ttll~~ o 

~~-~-~~~~$~~~~~mnX;, M•mm•M~~-~~~~mM~~~ 

~~. YfVJ~P~W4.5fiJ~~!JFL~~1~~-JJ\*~xt•~~~q~:t!f-8~~~5i~*· 1E!.~ffl~M 

~~-~~~~.*~~-®~ffi~~~~~-. ~~M•m~M·~--~~~ 

!JFL~£~M~#~•~~~*B~n-JJ\.~~~~~-~.m~#~~-~~~~m 

Mffl~M·:ct~~~~~~~~~~~-~ o ~S~-$~~~~~~~~-~ll~ 

iP-BJW o 

~TM~~-~-~~*B~~.~~~~~~-~~~~~~~. ~~~® 

M~•m*oo~•~*~~~~~~*~~~~~~••*~*~.m~. - H£ 
.f_ffi~~-. J?jt~11JtlJE~~~B~~~~:r.\';*~ie~~~~~~JXL~~ o 

4.5.2.10 1~1s~DW~~891.J1!&~~ 

Mffl~~~~~~~~W%o ~**~~*B~~Mffl.m~*~~~-~r 

~m~~m~•~~M•~~®~*~~m.~~~~~~~~~~~-~~0 ~ 

-~~~~~-. ~·~~~JL~~~ffi~~~~~~-~~t~m~~~-8~)Jo~*Mo 

~*m*~~#C~~~~&$;%,*~~~U~-~·~~W~#~~~~~~) 

~~~~~~~Mfflm~Mffl~~ o ~~.~-~&*~m*ttM~~. Mfflm~ 

~~1of5i~~~~ C~) ~~~~~0 ~at. ~L\\Zit~~m~~- 1Wt*1-t~~- ~~:ljij, ~I 

•luJtflli~tJL¥JLrHfm~~~~-~~~~ ~~ o 

~~•%m~~~*~~~s~~®~*~-~~~~fflo ili~~~~~.~ 

#Mm~~~ffl~~MfflmM~~-~~~A~~~~ffl o ~-~~~~~~~

~iiS, $~~ffl~*OOM¥s8~·~-~-. ffl~-$~~-~~)I~~~EPS, *£LM 
fflm~~ffl~N~~~~#M~~&~M~~N o *OOMffl~nX;m.~*~-~~ 

~~~-#~M~ft•~*~~~~~~~mM•m*BM•o ~~~~~~-~ 

~~Jl~f:J~~:l4tE. ~~~$~~~ ~~~0 ~~ffl-®~'c!EtH-t~~~at, t~!80~--'=i~ 

rH~~~mat. $~~~£U~~{f·t~L 

~~~~-~~~~~*m*~~•~tt~~~•*nX;~Flltt®~~o ff 

M~W~~~~-~~fiL\\Z~~~ffl. ~~~~~~m$*00~JXL~. ®El~~~ 
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~--~~~~~~.~~~~mw~.~w~~~*~.m~~~-~~m*oo 

~~=~mm.*w~•~~m~=~.M#~~-~~~m*oo•~m~~~ 

:fJ\\~ o 

~Y·~~m~#~#~-~~~~~-~~~. #m~~~~~mm*~~ 

m*Bm$C Bam•).ffi~~~~~. Bam•~*~~~n~~~~~-~oo 

*~~jG~lf~~~ 0 
~~m•m~~m•~~~m~l!~~~~~-~~~~~~o ~m~~m 

•m~~R~~-~-~~~.ffi~**~~m•m~m~*~m~~~~o ~ 

~~~~~~m•mm•m*B~~. ~~~~~m~~~~m•m•~m~$ . 
.#-~~ffi~~~mm~~~$ o ~~m•m~w~~m~~~-~*~~- . .#-~ 
~~-~~-~~g~~R~ffl o ~mttw~~~~m~~m~•~~m~~~~ 

~o #ffl~~~m•m~ffi~••~.tt•~•m•~.m~•~~~~~~~M 

Bti8J o ~~fBif~~Hjt~, 1~~!f'!!J·~~~~fB!f@)'~~~!f'!!J ( EPS) ~, l~~~~f~ 7 

~~m•m~•~~~~R~*o ~~m~~m•m~~~~~••~~~.~~ 

~~~~~~~~$m•m~~~-~~m~~~&~~oo~~. · .#-H~~~~ 

~~~ffi~~~mo ffM~R~~-~~~fi@~~M~~~~~M&*·~~~ 

6d:J1.o 
ffi*~~~*~•tt•mmm~~$~s~~~. ~~-~~~=~~~*oo 

~~~~~m*~~~•M*OOk~~o *OOfflttm~-~*~m.#-Alf~~tt~ 

~~~~.~~*~~~~~·~~-ffi~~m~~RM~*o *OOfflttm~~* 

£ ~ f!J ifm:J.k£ ~ o ~fB Jf@Hjt 8~ .:E ~ ~ 5-};lik1i~U~ , ~* ~ * 00 fflt:E JfiJ :3 iliJfB Jf@Hjt, P't 5 

t!Jr~n~~rEJm:ftl~t. %~ifm:JK£~1~.m oo. ~7.k£ 1::rJ~5'~ oo~J:Jt;jjt~tiJ. ~~Jt:mftl~t1± 

J.k~ o 

M~ttW~M~~~~~~~~4~*~~£~-~~~~~~~~.:E~~~. 

~~~~X~~~-~~~~0 ~~~~4~~m~~;lik~~~~£~~~··~ 

ffl~4~~·~4~W~ttM~~RMB~o 

M~ttw~~~•M*oo*~~~~~~~-~.~m~m~~-~m~~~ 

*~·*~~~~-~~~~~~-~~~m•w~• o 

A~~-~ttw~ffim*~~m.~m-~~~~•~m*BMm.sm~~ 

•c~~-~~•m\cwMmm•~#~~•tt•~m~•~m~*~M~~ti 

*"·, W'liM1slfiJ t:J * ~xtJu~ m ~ o 

.:E~~•~*•~••tt = ~~.~m.~~~~~.~®#~~~~-~~ 
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M~£~~-~~o ~~®~~~~~~~*~~~m~-~~MRT, ~~M~ 

~~-~~~--~~M~.-~~~~AA~~~tt~~~~~U~~*®~~o 

mm~-m~~-~~~~-~~~~~-o ~ffl~~~-~~(~~-~~) 

~~~Mttmm~~~m-~mm~•~~~~*oomtt~m~&#fimtt.~~ 

r~Mia1-t~p~~~iO~!f'!OJmsi.JH&>'r~~ EPs ~1Z.~~Jmmfi~:ff1:E~g:l~"P o itff 
•m~~•~mMc~m~••~~~-~~)~~~m~m~tt~.~£~M~ 

~~~-~tto ~~~-z~~ffl~~-tt~~*BMm~~.~~~£m~~~ 

~~~Hl.:tEI~~xmi'5~!f'!O 0 
~~fflMttmm~~~~~~~JmM.~#•~~#m~m~N£~~~No 

~T-I£*~~~ffl~$~~N~~~~mN£~~%~~~o ~~.~m~~~ 

:IJ~Mti:mm:n:o*~~~~Jm~# m~• = 

CD~tu-~ t~f§u~M'ti~~~:!Jmmm•; 

(2)~m•~*~fn~:iitisi.J~~~*1-T1Jlfi:Fif. rHN 6o~so"C, 1Jlfi:FifstrSJ~ 1~3 

;j\Bt; 
®~fn, ti!::JJ!z:mm•; 

@ffl£i:1!7.)<.~~~*~*1-T~m. 1'&i91U !i~7$m7.ksi.J pH, ~~$, TOC o 

~5?Jz:si.J¥¥fiai£~~~~jl]tJln.:tEI~~. m ~~~~~=~>'r&&.~. Jt~£ 
~~*&&.~as-=rmm~~~~~~m.~~•~~m£~~~~~*~0 ~~ 

~Z9JA1l'Jm~~m*oom ~mf~£~7.Kfsi.Jjl]tJJ.JJ. fE!~;fl?:J17f:3f~~~~~,twRT:t~ 

~ffl o r\S'J¥ftt::lsf~~mmmsi.Jmffl£~!¥i o 70"C~£~si.J¥HN~#~fti r¥'ffia~*R 

-~~o ~~Jm~~~~~~~~~M~~#~#mmm~m•~~*.~~~~ 

llmm~£~~~~~~~Jm:ff~~~·.~~m•••o 

mm~~-~~*R=~*m•m~~ffl~~mm~~ffmm~~ffl o ~*ti 

~M~~•*·~*m•~~~£~•m~~~~m~:ff~~~m~•~"P.ffi£ 
t+; ' ' -""'-#1. _§_ -1:8 If
}~ {3:}~'''"1I!1.YJ.A 0 

~-1:E~r70"C~mNT~ffl~~~~M~•mm~m-*BMm. ~#MN 

T~~-~-*~ffl·~~o ~~®~~~ffl~m~:IJ~**~-~~~MRT, 

m~~ffl~~~j]~~~:IJ~o ~~m•m~~~~ffl·~~(~~.~--~~ 

~•1t~ \ *~1-t~~~~fm~~•1ttl:1-t~~*~:£J\\ o ~~ffl-1-tntiBt, 'I?fn:ttm 
~*M1±Z$~M$~-~~*~~~~m~~JmE~o ~M~~~~~~Jm~~ 
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~m~~~~~~~~•.•~~~~~~-~~~~n•~~~~~*•~~~ 

~~0 

¥wta1f1J fQ¥~=-*u E1~1~¥Jt: *~~~JJJt6~itfj~~Q*f~mT 1t~mta1fiJfQm•*IJ . 

JJ~-i. $~:itt1-T{l:j:t¥)tzv~LJ,*~~1::L~ml*l B~~~, ~::!ik~.:k£~B~ o m1151fiJ~~ ~& 

~~~~~~~~~~~~tt~$tt~•·*~~~m~~A~~*m~~*o {l:j:t 

f)t~, *m~~~Hii":2, ~l$~I:Jilli~VF~1Jl!x:~!f'!ll£ff'JT5 1 A, *1::Cf{}\_{~ffl"IW~tp o 

~Q* -nx~mst rBJ!l1i:ct 24~48 ;J\st . .miJ$~fflittltt-T1*~&~:24:~~v=c*t*m:lt 
~~-T.~~LJ,~~~~~~*m~~~{J\_~ffl~~~-~~~~0 

~~~~~~~~~m~tt-~ttw~.~~~~::!ik•~~~.~::!ik~~~~ o 

~~::!ikm~~~~®ft~~--~~~~W~~~~-~~~~~~ o ~~~N~ 

~®~~~~6~1;1t1t%:t!J C ~Q~tH~) *ttk:JE~~Ml1t~6~tJtf~~'t'£fQf~~~$ o 

~~~¥a~~w~•4:#~~~m£~•.~~~~m~oo~~-w~~~JJlo ~ 

it~$~~.~~m~oo~~~JJl~~~-JE~~~~ o ~~~-~~tk:~#~~ 

~oo6~ mf5tfj~. ~~m~oo6~mf5tfj~~1~I:-a-m~!J6,~~~oo¥-5tm6{J¥w~ c ¥l±I~~, 
a~~). LJ,~~~~~w•~~tta~ttn,~~~~~-~~LJ,~~~~oo*~ 

~~~o ·~~~~~~~~§~:;{jk·~~~~@X~~~~~~~~#~LJ,~~ 

-~tt·~~~ o ~~$#~~I,W~-~AA~~n~-~~~~.~~I~

A~~, ~*~,m~tt~~m~~-g~m~~~oo~~~~~~~ook•~~ 

%~.%~tta~tt~~~T~o W~~~m~•m~~#~~~ti~~~mtta 

~ttn~~-*o ~~~M~~*~~~Cft~::!ik~).~~MM~~~~~®~~ 

JJoiBt-~:l%6~Ml1Ul, ~£~'111li®~ !Jll., o 

{ASTMA380/A380M-2017 ~~m~f£1-:, i9:*fQ*m6~1wf1G, f~~fQ~'!:i1t6MJil 

~W>.:k~¥a~~~m~m*m~~-~~~~I~~N#,~B~m~~~~~ 

~~~T~-~~~o {~OOmMI~~W~-~~~IN*)~~~I*J~B~~~ 

N*~ BPE ~N*~~~, JE{ll:~r1m~~Yr:itt1-TB~rJJ~~*{l:j:tf5'G, 1t~1wf1G, ~$t~~ , 

~~~-~{l:j:tfJt~W~~~*~~B.~~~JET#~~~~,~~IW~~A~ 

~ffl~~~~~~~ti~~~*m~$#~~~I~~$~~~. ~~~~T~-T 

MHtl£~6~{~)@,~~1§-~~'H1ti~%~~~~®~'H1t~~*6~E~il~~, ~~~JJ!Jt~~ 

Yr¥ill9~8~ I*J~~ffl~ 316L ~~m~l!r'i"J~:I;_m**%~;fJ;,f-J- o $~B::ff~::!ik. •1!8~ 
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~~~~~*oo~~Rn~~-m~~~-~ttw~~~~~~~-*~~~0 ~ 

~z, MH-tJ~ ~~~-@-~;zjs:~~~-~·ti~f*¥Ut.&3&, rm/G~~~-T~-~5'r~~f~~ 

·11:, ~llt~jf!;®'fij'&, ~4:1-t~~~:ll'~~fHt;1~ffl~1m5'~:bnfmmt v;~:rt-~5'r-m•~·ti 

~fi:~G~mm#mn~~*~~*oo~~-~~~-~.m~~~-~T~• 

~~~~~~~~~~-0 ~-~~~~~~~~~-*~C·,~,-)~~~ 

•M;~~ti\:~~1Ti5L, ~~-~-ft-~. iTIJ~;zjs:t~~~-~s"J•~•~Y o J.lt5'r, ~ 
11itl!5.ffl7.K-*mfi14~:bni:tHi~, @l;Jc@.~t±rEJI'.f!l~mt c ::1t~~~~mt) ~'71A~ 

~-~~~k~~T-~~:Il'~m-@-~~~-~tto ~M~*••~.~~~~~ 

~~~~~~m~~-$~~-~~~.m~~~:IGW*~@l*@o *~@l*@R 

~~~-f!l~--~~~#~.ffl·£~~~-~tt~-0 

4.5.3.1 tiHft~~~ 

~~~~~~$#,ffi~ill~~~~~~~-: 

• m:m~rffi c #ffl~·til'-§1f1J ); 
• ¥ij'Jj({J:f¥)1G; 

· •m c ~~;F~~4:1-t~• ); 
• -~s"JM'7.Kil=f¥5t o 

4.5.3.2 mm)~fw 

/G~Wl-*m!E~ffls"J 316L :ll'~WJM¥5tfll~4:1-tJJ7*~1H& 4-32 YriF o ~L!!1-t~;t~ 
~$~•ffi*, ~~~~~M~,m~-~~£~~~-m•~~.~~~#~~ 

-:~Gm,ffi~*~.~~m*m:~G~M&1t~~~.wm~~~~~m#~(A~M 

A967 /G~WJ~141-t~~4:1-t~~~t~l1tJ;_mm;~ EJ (ASTMA380 /G~WJ~{4, i&t*fll-* 
m~M¥5tfll~~~~ffi*~~o ~~mt·~~~-m~~~B~tt~~~~®~~ 

JJ~~~~~~*~~fi~~-o ~~~~z~~ffl*•~*~~,JJ~~m~ffl 

~*~*m*B~~il=f¥5t o -&•~~~~~*~*•~~-~~m7F~~~~* 

m*B~~il=fm~*~~~tt~~~~~~~tt•~-~~.m~~~mt~~~~~ 

~o ~il=f¥5tM,m#~il=f*Wm~•%~-~o~•mtt~~.~~~~~~~~ 

# ~JE* ~ o ~1JtJr~4: 1-tf'F ffliNd'F ~ 1r ~ ~ ~fflJJ7*~ r!ffir;ii::fi~ o 
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1i'$: ~~ ntr5bV<f4 1-t~t1=ffl 

/F ~ ~rJ;J a~ 1$'HI~ =lib: C r~ IMZ 

~~IMZ=Ii£ 
-ft ~ $£ 1~ Wff tJL ¥5 !Jo/J , PI~~J~ =~~rJ;J, ~IMZ~=~rJ;J, ~ 

m ~~MZ=Ii£ ~tJL?JE 1MZ = ~rJ;J ) f1:l * 00 t~di JfiJE!~ 

;t!Hi /F ~ a~ ifH~ f1:l 1/Ht!Jo/J 
¥5 !Jo/J 'if & , 1:E :IJO 1!.~ ilt 

~~~IMZ I ~~~/MZ=ii£, ~ 
~·iintrJG}flj PIM:ffl*-*~tif9%8~1ftJL1'5!Jo/J ~y~·t;,t 1- 4 ;]\Eft 

{l:j:tJfiJ, *oom·11n:u 

'i§J•iin!rJG]flj if~~-ft~F:i: ~1ftJL¥5!Jo/J, ;l1iJ ~~1-t~[i;Jfl:l~~1-tfl¥ t;J 

~~JmE~ JJt.* 00 i%'11JfiJ 8~1/Ht!Jo/J 

~~1-t~~] 1i'f!~'f G~rfb~f"~iiH~T¥J} 
1hiUJE 7o"C, r&JJt 1%, 

~i'Rn!rJG 
a~-n~iJ/Fj,""f 30 ::SWP 

:W-W~ 
PI t;;t1=::hJmE~JfiJ, J!:if~~·ii, 

-=¥-Z9J !Jo/JJJIH~f.i\ f:;jl:fJU:t: 70%-99% 
~~!1!.\, xt~lt!Jtl{~ 

t1Hi 1! ffl 8~ /F ~ r& 
1* fJ\ t~ = 20%-55% M;; 

~lil/MZ 1f'f!~'f ASTMA3801A967 JJt , 1:E ~ 1hiL~X: !l ;l1iJ rH MIMZ 
JJtr~M-t 3o-9o 0-~ 

MIMZ 1i'f!~'f U<J rfb~f"~iiH~T¥J } I 
8% ~lil/MZ, 49-52 "C , & 

mz 6o5t~ 

~lilW 1i'$:~'f~H3F SJ 20893-2019 I 
20%r45% M/MZ, 21-32"C, 

300-~ 

~lil/MZ + ~ 
1i'f!~'f U<J r\1 ~1" ~iiH~T¥J} I 

20% M~ +3% ~~IMZ, 

~IMZ 25-35"C, 10-20 0-~ 

~IMZ if~~-* ~f#c~ 1-t!Jo/J fl:lfb11*\ f#c f:<$:fJ\t~ = 5%- 25% ~IMZ 

Jt ~ mz m -r W1!*r fttc s~ -* ~, PI 
t;; :r± ~ ;l1IJ rH JJt r-1t m , tB t~ x m 10% ;JT:jf(IJ&:, ~M-t:Y:~* 

tTm:rMZ iY!Jo/Jftflfi ~!l -K ~:J'A1'JBti'BJ, 7k - f.Jll:, 1.£:i1Hr'fM!X;l11Jrfb 
f4~mJJEE!\t17t'f ASTM A967 1=ps~ :r± ;l1IJ tH ·if & r- M\1-t JJJlJ!l!~J151't'~~M.t 

~ME:*-:14 1- 4 ;j\Bt 
:r± ;l1IJ tH r- PI t;; 1t m , tB t~xtJL tT :jf{ 1MZ 5fil ~it JfiJ , ~_~ llf:l 

~il'i!JC1i~ 
iY!Jo/JIMZw~!l -KtA1'JBt i'BJ, PI J:J ]flj J:JJJt.*00i%'11Jfl] 13~¥~-@-

ffl~M.tiitJfiJ 
-* ~ f#c ~ 1-t !jo/J f1:l fh11*\ f#c, *-: 14~ !Jo/), M\1-t ~~ * 17t 'f 1 7% mJ JEE!\t 17t'f ASTM A967 l=j=t ~ ~)}@: !ilil/MZ *-:14 ( 1l~) 

w~ YdHiJ! 1-t* 00 

*1i'f!iYJ&'f$14, rm~~*m, 
-ft [~ 5- 10!-lm ~ JJt, 

E!:!Mt!J:J'G H1i*w~ ~:ctliJHiA. ; tt1i* PI 
# J:J llt 1ti • tA 1'T a~· 

1~/MZ It fnlt- i'R 
j'B] ; ltt 1'T &' ~ {lj:l r5t , 

t;;-ft~*OO~f#c 
t;;llti~m~~m»-rm 
Jl!~ n[li] ~;J;; 1-t&:i: 
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4.5.3.3 ;~;a~otrt!it~;ym 

~~-~~~~~~•m*m•~~~Mo ~~~-~W~~~~~~~~N 

~*W~-~-~tt~%~.~®~~~~-~~~~tt-~tt~M~~-0 ~~ 

$~m*~~~m~Mm*~o ~~~*~~~-~~$~~*~~Mm.*•• 

~*W~iN~ (water break test), ~M~iN~~~jf-:J't~i.m~ .R~~tA1-T~~iN~~JLf¥ o :((O 

ASTM t~f'i A380 ( 2017) 9=tYr~~®~iN~.R:;!i!::M1s~*il.~:t!f o 

-H~~T~~-~.m#•~~m~~ffl~~~~~**~~~-~~~~ 

~ o -&~ffl~~~~~m:ftRm•~~9,~~-~~-~~9CM~~9) 

~&Bm~~~o ~~M~~9~~~~~~-~tt.~~-~tt~#~~B.m 

#1£:2& 13 1-TW1i!;J=t:~tA1-Tt:L 

• JJf-Jlll. 

~I#~~~-~~ftRmm•o ~~~~B~m~m~~C~)m~m~~ 

*~~tbJ~~f'~ o 

• ~ffiJ 

ftRmm• ~ L6g %19TMLli7kftRmi$fm~ 1 OOml ?ld~Jk 9=t ~ 0.4ml Et:l: tt:t.T 
96% ~ftR-®WCittlmi~ o 

4ij:w;i-4'-£:J'!fl@1f!C]fftl-1'-fJT~~91$. o 

·~~ 

ffl--t-~~.re~9m·~~~~~9~-1'-~$B~~*W~.~~*W~ 

t~r~M 6 %~, ~~*mm~¥JHJ{~ C ~) m~:IJ:l~ o 

~91tffl~*~~-N1JOI~If4= o 

·~* 
f'~~m~m~~C~)m~m~~~Bo 

OO~t~f'i9=t )Jj{~ "?JclifL!l!R$~9", OO~~t~f'i:t.l Modified "ferroxyl" testo 

•)Jj{:J]! 

~«1-t~m•mu~I f4= ~, ~~iU tl:l m\~M-@.JJlU*~:fftbf~~:ff~ o 
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~l\.1-t~iit~r$~E13 lg :)t;f}f~t\~1\.1-t~ [ K3Fe( CN \] 1$:fWFf 70ml ~tW7.Kr:f 

ifiJ 30ml J'W:it l::~];; 70% , l::~:ma 1.415~1.42 8{Jii\JfiJ~fi~rMHfE~1fftliTifnX: o 

& 13 ;g~~JJf@c1fftl tf,JT8{Jiit~r$~ o 

• 1fr! 
m-~m~.reiit~m:~~~a~iit~~-~~$B%~*ook.~~~M~ 

H:l :r_m 8{] Bt I'SJ o 

ii\NFiffl~*~fl}:bOI~I 14o 
• ~>Jt 

1:E 30 ~rkJ%flX:8{J~M~/GI3}j.illL 

c. Jtft!r1Jrt 

§$,$~k~-®%~~-~~~~ft.~~~ft~~7t];;~~~~iit~~ 

:l:m1Y!Hi\~$#%:rt, ~ kktRlif'1Ufti8{] 1Y!tl5EH:l~'IH-t5r:~* , 19tl:tm, Cr/Fe ~{1[~Mi1-tillw 

~~~I::~ ( Cr/Fe) :;11k3'~Mi1-till*~~~~~7G~8{J~$~ZI::~ a :tm-~4:1-ti~f~ffl 

1~ ~ , 316L /G4i!HIXJ * 00 ~4:1-tf§" 8{]~~ l::~m~ ifVJf:m~, rY!tl it~~ l::~:fl- r'SJ fj!Jt~ ~ffl 

AES (ff-U'/K~-=f:l'ti~), GD-EDS ( X~~b~f)() ~ESCA/XPS (X~:l't~-=f~~i~) 

~1fr! o ~k~~~1fr!*.1f~mmH~~-~J£%~1W:it~~~~~~*~B 

~~~TI~mm.~~~~~~~m~m o 

~~*%~mfi~~~~~ ' *OO~:l't~~m~~~~~#M&a ~*-ffi~ 

5E 8{] ~~fi ~ ~ fij 1f! 8{] 1fr!:;l1kiJJ m: ~ ~!1! at !'SJ ~ ~ m:~ ¥Mt!Jt f!Jr:& !Jt o ~at~ J.m :tt ~ :biJ ~ 

~~JE~~~iJ\~*~~~-~~~~~~~-~~$iJ\~ o ~~:ff~~fi~B;-J, 

~ffl*~~~-~~1$~~-~~~~~~-.~~~ffl~·-fi]··· ~];;~ill 
A~~~@-~fi~~~~o ~~~~-=f:;l1k~ffl····~~~l3}j·~~:;l1kffl·~ 

••*~~=•~~~~0 ~~~-~~~*~~~~•~m~~~~~mfir:p~ 

:biJ ~ :71- 8{] 2:15: ~}W 0 

1:EH~-~%~fi~Bt.~B~~~~~~-5Efi~~~-:;11k:m~ ~C * 

4-33 )o :lliJ*&~W:!W8{J~~~~¥Y!tl, JJ11Jmf~H:l~;JtHm~tl1Y!tl ff-: Hit~-~~~/G~~1rt 

nm~±-tf!.iiEa)j 0 
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Contamination Cleaning & 
System 

Condition/Status Analytical Passivation Procedure 

·If& I ik:~ Method Method 
Chemistry 

~ff 
~~?Hir:/Jr! WJ #-!~fit! 1-t:/Jr! *~1-t~fFffl 

New Component Electropolished 
N/A 2 , 4 3 2 

Et!:fWHIIIJ:J'(:;Ef9 jf,/f~Jl 14 

Component Newly Welded 
N/A 1, 3 , 4 I , 2 , 3 I , 2 

jf,lf;t!j!.:!JcEJ9 ~ll14 

New System -Tubing 
N/A 2 2 , 3, 4 2 

jf)f*~- ~~ 

Component/System Discolored 
1, 2, 3, 4, 

(Gold Color) 1 1, 2, 3, 4 
6 

2 

~~ ( ~~ ) EI{J~Jl 14 I *~ 

Component/System Discolored 
(Brown, Red/Brown Color) 

1, 2 2, 3 4 , 5 , 6 3 
~~ ( f* , h~ /f*~ ) H9 ~ll14 / 

*~ 
Component/System Discolored 

(Black, Blue/Black Color) 
2 , 3 2 , 3 4 , 5, 6 3 

~~ ( ~, 1\i~ I~~ ) B{] ~Jl14 I 

*~ 

tfrt; 1: ffl 0.2-0.S~m 89ii~:Hii~ lL ;Jif£;#-;f&.ilf o 

1Jrii;2:fflm~~~*~~~~~trrt;k•*~~k~~~~~m~~~o 

tfrii; 3: ffl SEM ~f~~E§. r~f~§~i~f)( I :Jfti~rli;*%;fJT*001-t~fFffl;fiJ 'l5~ o 

1Jrii;I:ffl~·r*M~~~M*OO~.~~~MfFffl~~~M*OO,ffl~-r 

*~m*oo~~~$~~~~~M~m~o 

trrt;2:ffl~~trrt;~~~~~:H~~~•~m•o ~~•mm•~w~~fi~ 

~*o *M*#~~#.~~~~m•o m~•-:r*•~~m~m*oo~~Ao~ 

1±1 o ~-f*~it!~-*-~~iq:m:~EI*l 0 

1Jrii;3:*~*#~~#. ~~r - ~:H~~*~*OO~MMffl~~~m•o ~ 

*OO:itH-T-~~m. 4ij:~~m 30 %f!P o 
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~~4=*~*#~~#.~~#~N*~#~ffi~~~~~M~ o -~m~~ 

:iuJ\~rE!Bti'BJ~ 2 ;j\Bt o Yfitfi~:1t~j;':ffm~, tt!H-t5fO{t!:t~t/7~ o m~*m:m-E11S 

fffiVf , :ctim5fD:bDmo 

C. ~~Ht~f'Fffl 

1Vf:fFffl 1: ~VF:mrliUl'T:P~WMH-t 30~60 :5t#, ~ 50~6o"CMH-t 20~40 :5t#o 

1Vf:fFffl 2: ffl-*:ifriifU ( ~Wtt;:, ~ .. 1-tfrJ;J5fo~ .. 1-tlf!fl ), pH ~itP~5fO*OOmtt 

ifiJ ** 1-T ~"*?It!~§' o i~:ct*i ~~ "* ~ /G ~m * oo s~ :ff m rm Jm5f0 tl1Z*-ll: -r J"~ ~ o 1~m ::k~"J 
1.0%~2.0% 8~-*:ifriJfU , 0.2%~0.5% ~g~itP~5fO 0.01%~0.2% s~*OOm'tiJfU o 

~~fFffl3: m•~~,~~~'*oomtt~5fO~~itP~**B~•w;m~ 

~~~o ~*m:~~~~~W~.~~~~5f0~:5t~~X~~~~ o ·~~~-*~ 

*OO~~?J&jj£~15~, §1Srfk , tfu, ff\5fO#il o i~*m:-E11S 3 .0%~5.0% ~-W5f0i1-fl:P 

-~Jf!J , ~~JfU , pH g~{t!:t~5f0*00$'11:JflJ o 

~~fFffl 4:m1t!:BXmWm~5fO~~U-*~~~~ .. ~r&c o #ffl~XmW-E11S 

~w, ~iJ~W~H~:P~JG~Wo J!®Ws~~m~oc~ 3.0%~10.0%, Jt: H~~~i1-fl=Prliii.Jl' 

T~ffl o 

EB -=fjWjf[t~~'ti, /G# ffl1iJrt:P~W o 

~~fFffl 5:~w;m~~*m:m-=t-*~iWim~.,~r&cm,=.,~~~:ifri5fO:ffm 

!1m 1 fiYtHJL J!®*m:~u~•W7JlHiili~:bn:fftJLW, 5lll~~ifiJ 5foWm~JfU o J!®*m: 

mm•~ilm-*~=.,~~ o ~~~~VFmT~~wm~~.mnm.,~itP~U~~ 

*OO~.,~,:ffm!lmJm~-*~5fO*m:~m• o 

1-t~fFm 6: ?Jc1iTri:WfrJ;J~slll~JffiJfiJ, im#s~m~~~ 49~71 "C, 5% ~oc c m::1: 
~ ?ttU Tfl!=ffl 2~4 ;j\Bt o 
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D. lil¥ 

fi~ 1: 

· m~*OO~:ffm!lmJm5fO~~~~~ o 

• ffl-*~rJ.kitP~*OO o 

• ~VF:mmocTxt*OO~ffl!fitml:W o 

• ~*OO ... tJIIiJN\1-tJfU 15 ?t#, ~1~*0011¥11L 

• ~j;' 1 ;J\Bt~, ~*OO ... L\11UfiYtW~frJ;Jm~li3WEJf:ff~&mt~£~l!: o 

• ffl-*~rJ.kitP~*ooli~EJr:ff~~~~~~~~•-*~ 0 



fjff 2: 

· ~*~~~ft~~rJ](Hffl~~*~~ o 

• ffl~r1EE!"J~1JE~H:iJO~¥U 60~80"C{ftiH~:i:I?J!1JE~~y 1~2 ;J\Bt o 
• ffl~~r7.KflPt5t o 

• ffl~l$$i~JJE~H:iJO~¥U 60~80"C{~J~:i:1~1JE~~y 1~2;J\Bt o 
• ffl~~rJ](f'IPt)t o 

flllff 3: 

· ~*~~~ft~~rJ](Hffl~~*~~ o 

• ffl~r!EB"J~1JE~H:iJO~¥U 60~80"C{51H~:i:1¥J!1JE~~y 2 ;J\Bt o 
• ffl~~r7.KflPt5t o 

• ffl51I'd-tE!"J~4:1-l:~l$~1JE~H:iJO~¥U 60~80"Cf*t~:i:I?J!1JE~~y 1~2 ;j\Bt o 
• ffl~~rJ](f'IPt)t o 

• ffl:$(1{: / ?~l!J:l$$&f'IPt)\: o 

• ffl~~r7.KflPt5t o 

E. ii~ 

t£ i"F ~ * * ~ ~ , Jill1lt ~ ~ rlffi_ c so "C ) ?tdm 1.K ;fiJ m: ¥a~ r~ * m t~ tJ~ Lit :E_m rr <fJL 

~~~tE~~;f!J%~*~~#tEIT~,~~tE~W;f!Jm¥ef~~~·*~~JitWIT~ o 

n~MB"J~~~%~~~B"l~:$1:~~.ffi~~~n*~~~~~~~--~•o Jill 

:i:Ifft~EE!.rFJ~i~H>C Jit:E.ffiiT~fmj~~'M15~, t£r~'M1r~~:$1:, ~FJ~~~1-t~o 

-~~~~.•n~-%~t£-~*~~ o n~~~~~*MB"l•~B"lm~~*~ 

B"l o ~~~~-W~t£nm~M~B"l•~~~B"l*~~.~A~~~~m~~%r 

•B"l~rC~~)•W~~~*m.~~m•*wm~t£-~*~~ o ~~A~~ 

~I~~FJ~~ § r~J1!-~i*'lilW:B"JjiH'f~5~. JZ:ft¥~1*-EL#t£-T*m~g-Jt~~~~EI"l 

IT~~~~~-(~·)~~ftB"J, ~~~~***~~;f!J~~ o iT~~~ftP~ 

~.§mM~-*IT~,IT~,IT-~,-~,g~-~~;fl]-~o ffi~-T~~ffl 

~~~B"JI$!.%U~B"J~U'!IE!"JM*iJt ~~~~1ltt~~B"JM, j~*J::Wlf{~~1?., 1JU~$j 

M~o iT~~TA~J:~B"J~~tt~*·~~~n~~~B"J,A~~~B"J~~;f!J~ 

~o m~. t£~~~~**m~.n~n~~-1lt~B"J.ffig~;-~B"Jn•t£¥ef~ 

~¥~*~~ t~~1lt ~ 0 

Jill:i:I~*m~~-~~~.-~~~~*~*m~n~B"JffB~•o ~•n~ 
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~~-~~~= ~~•m#m~~-~£~um~~~.#;•~~umo.~~. 

~ !J: ~~ _t 8"1 ~ ~llt , ffii UJJ'ti#f)j( 8"1 i*F& 00 ~ liH!f,g:ii:m~ o[Q) IR o ~I ~1JLfH {b( -'f xt~~ ~ Ji 
M~~~~tt.~£~*~~~~~~~-0 

~~~m~T.*f~€~~~-~~~o ~ff-m~T.~~-~I~~~ 

i!!Hffi~ o 

N~~-~~~~**~~ili~~u~~~~#~o ~~ rnA~N~~oow~ 

~~lit~f¥~:1J.:ct , ~~~if~!t~gte;7]( ¥i!Jn!:1*~~ 8"Jtf~ o ~ AtEIA~.·, ~~®::f5fU8"J 

JJ:%~€. ~m•~m~~~~#*~~-~*~~ o •~_t. ~~~t¥~~#B 

•*~~~rl~B~ffllk~~~T~ o rl~B~~~~~~•@.~~~~m*m 

~D~Fmtt-~A~~~U~~~:1J~ o 

~*~~~~m•~~--~~~~Dlli~~~o ~~~~-~~-~~*~ 

~~fiffffl~$·~~~-~*filli~~~o ~~~~-=~~~~-~*~~~ 

ill f45fiH4:1t.mi1~JBJ 8"Jif§~tE, ~§:J%~~{)(ft , ~il:Iit, ifiiJ11~~, ~~r~L ~. ~ 

~WM.~JJ:,m~~WMM~~~~~~~~~~~·o ~~~~·~~~-~ 

m~-~-~~m~~·~~~~~m~~~o ::f~~~ffffl~#~~*~~-* 

#~~~,~-~m~w~~~-~~~~o ~¥®m~T~~~~~&B.~$ 

::f~~ttm~~~~~~&B~~~~~ o ::f~~~m#~~-~*~-~~~0 

-~-~7*~/~$~~tt.~~*fi~~~*~~~~~~*~'~I~ 

*· ~-8"J 0j:t:~J]f[~~- o ~~IJ&'ti!J~T, ~~m~~ft C ::f§:J%~Ji;f&5fU3t~) 

5fu;J\8"Jrl?m fttJL~ c B~rlrm:7Gf4) ~~~*~~#:fftMt.m~¥M:rl8"J o R~A~ 

itJJ118"J :J=lj: l=(,5fU:J=li:7.kfJ~~, 8Jtm~~;f$fM£ o 

~>JUMt.8"J~!R~~·~~~*~~-l±l*·~!R~~. r~~~~rlftit€~~fJ~~ 

~* ~ ~ #~rMk.1$~i'Atrl o ~~ 8"1 ~-,~mi5Z.~ ~~ fl N1M, [)J :IM:92..r4:1t. 8"1 * ~ 

m~~~8{]11f~~~iJl8"J I ~fJ~1ifM5iHk.$i:i!:Jf!J8"Jmm!!l~lit%~8"JilF¥5'G o 

~~~~m~o~~~~~m7ko~m~*~%~~~~~**o ~N~~~ 

~{j'z :j=jj:~ D 8"1*-r£*~~ I m*ffl~¥AE:i!~~¥M::i!~&fiJU tt#:1iiHf**~8"J%~~±l o 

~*~~lli~~~,·~~~tt,*~~-~ litffl ~N~11r~€.@~~~~ 

*~~ §! Z#J1k.NfiJU o 
~~~~8"1 § lij}NfiJU~~~~.k? 
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~i?R1Y!U¥U/GiE ?lt?lffi.ocBt, 1£~11ffi.oc1t!@:H~~~~fT7f~ rPJ ~~? 

~~ :7g Jll[~! i¥1 J.k y)TEJ]i:@:? 

~M-t m. 'E2 1f.I im 11t ~ m 1:Jt; ''rli st 8<J 19: 1i , :tm 1Jlfi37F ~ m , * , tA 3( ~ :H , ri :I:H , :ct: 
.:H,~~'~*'~#,~-Et(]~~:H~~*~#~~~~ffl~:Ho ~~Et(]~® 

i9:1i$~~~~-~~m~m~mMI¥J~ffl~* o 

~-i¥1~~~-~-~i¥1~mo m~m$~%~i¥1~~~~-~*mtti¥1*H 

£~~~0 ~Tm.1£Wm~~8<Jm~~~j~~, xt~~ilti!H'i1J.~8<J~UJJU~ pH 1£ 

2-12.5 jl~ o 

~ili~-~i¥J-~~~~~~m~~~~Uo 1±~~~i¥J13~tt~~~~~~ 

~'~~~2~~~{£%~~~~1¥JJ.k~~~*~ o ~~~-~~~:~~-o 

,--· ~ . flfl. fm -ii -------------------------------------------------------------------------------------. 
' ' ' ' ' ' ' ' ' ' i GB 21900-2008 ~ It~ 5~ ~ !Jm :j'l~ :tJ::{jf ;it~ J;Jil, Jt: ~~- ~ ~FZ_1jj1j 0.5mg/L, i 
' ' ' ' 

' ' . ~~- {! ~Fl1!iU 0.1mg/Lo 
.. ________ _____ _______________________________________ ______________ ________________________________________ ... 

fl~:ff)l:i¥J•f*~i5lm~:r.m:J:m8<Jfl~:ff)l:flffi.N~* o 

~~~~~ffl~~~%~~~1¥J~-= 

· m~~~ID~A~~~~m$19:1io R~1±~~1¥Jm$i9:1i~~~*~~~ 

Bt, :;1-~~*ll&it::Jr~ o 

• tE;$.'E21f.Im1:Jt;8<Ji9:1ill[ ~~~~, * B.imi1:1-t~~jfiJfl~:ff)I:-J9:-{i:j:j~:ff)I:¥U~~*~ o 

• m:J§"-1-m~~;®~J.m:%fl~:ff)l: o ~~fl~:ff)I::Jr:a:B<J~fflm:~ o 

~*m~mmi¥1~*~~*~,m~m~~~•~*mi¥1~tt~~~i¥1~•~ 

¥U¥57.KT7.km o 1£1:I:1ilJ'tii£T, 1fM%::rt:8<J~r-&t~/Gfti9=:it!:Al®J.kT7.km o 

:7Ci.t:tm1ilJ, ~l&¥Uii~5E~7.KB~ ~fl~:ff)I:8<Jx14 o x14$'§1%: ~~·~fit~~~ 

~i¥J•~•~~%~00*~~1¥J~~m~i¥Jl&M,~-~1£~m~•~~~I¥J o ~ 

~ffl:®~:t.m:%~J_IB1, -~8<J~{£~5t~~;$.~A8<J~~~ ~¥U:it!H~ § i¥J±il!M", :!!f 

iiE 1m 1n ~¥J iiE ~ o 

~~~i¥J,%~1¥J:Jr::rt:m$~~~~~#~~1¥J~ff o ~~~-i¥J~~~,;$. 

'§1f.I,~~~~~~~ffli¥1~'§1f.I,~~m.~A~~m:~~~~~m~~~-i¥1~ 

~fj~:ff)l:t~~~1f o 
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4.5.3.7 :SZ1t!= 

m~~~~~~fiW~*~~~-~~~~#o ~~~~~~~~~-~~

~ti~~-~m~~mm*~m·~~~ili~*~~~~-m~~T* o 

-®~~~*ffli~B~-*~~~~~®~~I~~~.~mM~~~~~ 

:fJ\!.:l:m 13~ Bt J'EiJ iU ~ 3f Bt J'EiJ pg 13'-J ~ :Pjij '!W 6G o ~ T I~ B ~ $.Z)r~ , :tt~ !JP~HM-t B ~-o 
ey~~~mAc~~kW~~)~~~~~~~--~0~~~~~~~~~"~ 

2:" *1~9=' o 

xi~{§ ,f@JiHofilJ ic~~, :m:~ ~ ~~ oo ~~ffi li:PfH s"J~ f!f o T37H§ ,1@, ~~~)(~ ~ 

~-fx~3fey~~3fiU:i:~BiiE~{if9=': 

• ~'1!:1-tW~; 
• ~ ::tJlif;f§~{§,f@,; 
• 1%!~f~Ff1::nlti3"J~~; 

• ;f][ifi!~ WFF5fl:li9:*; 

• ~'1!:{-tB~$; 

• 1-t~i:i\JfiHttiXic~{§,f@,; 

· ~~W~*~OO,~-~~ffl~;t][~*~~~~WM$o 

~•mA~m~~tt~*oo%~~~-=~~~~. w~~•=~~~~mx 

~~~~~*lifk~~~&m~~ o ~~m~~tt~:tt*~~. ~~~~~-=~ 

iUJtU1%~tUZtll1, :~MM-t~1!ft¥~1E:5tBt, ~MtMm8Jt~.lr.IWf3}1::ili*, ~~•m* 

oo~~-~o ~~~~•mA~~~~m~~tt~~*~~ o ffi~~•~•mm~ 

~tt~~~~. ~~~*~~z~m~*~o ~~-m~~~~~~~~~~~. 

~~~~~~*~~~-~~~~*~~~~-~~~~~~.~~--~~lUZ~ 

*~~~•~.~~ey~~~~1::~~.~#~-~~u•.n•~1::~.~•m 

*OO*ffl~~~~F:m:tUZ~. ~~m*~*m~~~~~~.~~~-,~~m~, 

•1::~*•~~•pg••~m~•~eynili~~m$~~~.~~~~~~~£1:: 

~w*f~~U~. o 

n•~m~-~~~~~•m1::~~~*~9='~#•~~~~~-H#*o ~ 

~~~(~~~~)5fl:j(~)··~~ill~o ~~~fi~l=j=l,ll·~-##~~~ 
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.,~#~~~~M*~~~~~·ili~,~~~-@.tr@~~-@~~#B~o 

n~a~~m•~m,n~~~~I~H~~*mm~~-~~~~~mmi~~ 

~-~•~m~W*o ~~ffl**~#*ffl~~mM~illfim~,ffM~~~#m 

~1-T~illu~ ffl7k*~~~1-T-.§tBtJ'SJJ§-~~~~£I~:E.ffi•l±, :E.ffi o '51 ®ll ~rz:~ 891E! ~ 
~2t, ~'!J!l~IEI~~iE= ~r.ffil.~rl"'lttPF~- •1-tf!lJ~~~t!RttPF~- ~~~~m~* 

~H~~~~*W~4c~m~m•~B.M~*w•~-~~~~mm~~~) 

~o n~a~a~-~~,~-~~~m*m•~~£mm~,~~tt~ft~~~ 

Ifl::ffi.{ilj, •u[!i]~~M*~itJ±§~.:iJfl:liJ~t!R§~jJ, ~~~F£ ~§~~~~1-t5.£!l o 

4.5.4.1 Ut3§8973'~ 

(~~~~I~W~¥$ffimM~M-*fll•~*~)Mll~~*~~T+*~ 

3& ~ J!!!J :1£ 0 

I'!J!lll~=a•'!J!ln~,~*2t#~a~m~~•~•fl:l••~~c•2t~~ 

-~~~-~~~,~~*~-~----®~~~)0 ~~~--@~-fi~,~ 

M~'!JQ,~~-~a*W~~~ff-~~~o ~®m~~M~~~~*OOM~W, 

w~~~3&~~m~m~~~~~o I'!J!ln~m~ffl•~~~m~oo,#&~M~ 

~m~~~~tt.m*tt~•~,~~n~I~~~~~,~~~~~m~,a~ 

I~~#~-,~~AFili~~-~**'~-~MI'!J!lll~illfi··~~~~~ 

ftH1-to 
II '!J!l£I~: ~~ftti1-t*W89«1-t, fiVS%nlt89fflti~t!R ( «1-t~~-1-t.ill?.~, ~ 

2t~~=-~=~~~~2t#~~B@CM~.ll@,M@,·~-~~~-@~ 

~#£~~1El~-~~~~~~~~M~~M*W~~t!RW~~~ o ~~~W~~ 

~-~,~#£~m--ft~*W~~IEI~afl:l~~F£~ffl~~fflWm~~T~ 

~~~~~0 II'!JQll~&~~~M*W~-ft~,IEJW~~3&·~--~m~o m 

~~~~M~Mtt~~~Mm*•~II'!J!lll~~~o 

m'!J!l£I~: ~~~m~ c Jtiitt 9s"C) r:bo~«1-tsf'~~•-@,«1-t~, ~~~ 

~~-~*~~rl"JmPF~~~*W«~o ~•n~~~~~, *~B@~M~•-@, 

~~M-@,,~J§-~~~~~-~-@o ~#*W«~~-#a~~-~%~H~, 

# _§_JL-'f~~M~0 o ~~1itt~1it:fit1Uta~~tlt0 ( ~«1-t·-~ )o ill'!J!lfi~89fft 
-~~-~~-~~-~0 ~~~~ll~~~~~*~%~1itt~1it~~-~=~, 

~--M~o ~~-H*ffl···~~~~~~M~~-~Ro -H*~~fi~~ 

~*J§-~ili~~Wtt~ill'!JQll~,~~*~ffl···~~,~~~---·~~-
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'illl:t'i , lf t.& :Ki'lf fi~ ~ 3& ffit tffi , F £ 8{] ~ tit:i:. ::tc ~ ¥ tiJl ; 33 5tr-# fHit tk: 11' ~ , :;iik ~{!· ~ 
~*~*~*~&~.~N~~-~o ~~.~~~rr~nM~~~AA~mMnM 

*1'T .&Bts{J .ft~ o 

nM~-~~3&~Mm*ffl~~-~. ~-:i:.~~•m•mT~#.~Mmtit 

:i:.nM~~~~~#~--:i:.~~~~tit:i:.,~nM~~*OO,tttt~~~-~~ 

~:i:.~R a ~M~*~:;iik~rlM~~#.ft~~Mm*oo~•:i:.~~-~~ o ~ffl~ 

~~~~~m~m**~~~ffl**~nM~.ft~~Mlf~.~I~m~~~*~ 

f\:1-t~~:ilimrtWJ:k~ o 

~f\:~~~~~~~~M~m~~.A~.ft~nM~~-~:ffi~~-~~~ 

8'g~~~~~'t'i¥iHW:*1'T:i:.~B~ 8{J.ft~ ( ~Q;ff&,~ ), ~{f·M~mW:~7.K*~fom:l!~ 
~~-~*~6o~o~~m•~.•~-m~~. §~~.ft~nM*OO~;ffm~~ 

;toPJfi~~~s{J:i:.~BJt @~fo , fli::JJJ.:rflfr3tmW:; ®~*U-~~~~J[~~~~M ; f<ti 

~~mmw:*~nM~.ft~.~m~mw:~**~~m:i!~~~-~*~~m•~ 

( 60~80~ ), 1Jti~Bti'EiJ11X:f!~Mmf~t!i\8{Jif£~rm~, rlif£9=~ JWJAA't'i±ill~&ri~Hi\Wc~r 

~~~C~;ff), ~~~&r~M~~. §~:;iik.ft~~~m*oo~nMM~~; @~M 

~-~.~~~A-~-~~~~~~M ~ ~~~m*~~~.-~~~W:A;ff~-

8{J;ff 3?Jci~~JJt. rlf£~JWJAA 't'i:Lill~&ri~!Jii\Wc~rs{J~~ c ~Q;ff ), v_;~*IJ&r~Mt~ 

~. §~~~~Mm*oo%~~~3&w~•~~~~~~ ; ®~~ , mam~mw:. 

#ffl~*M**~*~~~.~~-~m~*~~ , ~~-~roc~~~m~.~ 

~Mia%'ziiE1'4~~* ( 1!1 4-45 )o 

---------~- ---- --------------

tt};~-Ti:& OC7f' ·ilJ·5!: 1.t C r>Jfi~ ) 
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2 ~if[~*~~~ 

3 f)( ~15U&if ~ilE -15 

4 ft~J'h-JJ\}flj GMP if~J\\·!i)Cftj: ( ADE/PDE ~) 
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-
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LHtE191l~~t:f1lMi1U.Hi: L 
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1!11BtMlf.t 
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WiiE 316L i'JJ.91a<JJbi91:f1lMW.:Jltlt 

F:fir:J'Q #i~ * ME 3D YE#! m\ JJliJ, 
rVJ J.H~I¥l!J&J;;} I ®EI<Jii%'t!ll 

WiiE*Mf.~ 1% !V....tEI<J:lBt lt, 
i!l!:fu9~~fftE-"'fJ&fl9ii%''>!ll 

j~ S ~£I ~~1~ El3 >'H1fHIF~~ I2Sl ~ 5 I A ffii ~ 3&Er~tt 'J;~JJ\\~ o j~ 1~ ~tt ~ F~ 

8~ .:E ~ I2Sl ~ i'I:~M *'!-~ ~, jHf~ :lft%, :Ef~ friH!IL :fJL:JJo I t§R l~j , m~ ~ MHtf*fF /G 

~~ 0 

• t.-~·*'1·~~ 

~~IT-~~M~~-~1£:.ill:.W~*~~. i2Slj;;Jffi:ifJ~J.!Jiit-H~:t£ . • ~~~ 
ffl**m~J.!JiitWF£~1£ o ~~-~j;;~.•m~•a~:~G~MM~~~~~Mffl 

**m~~~~m•~tt~~A•.rm£L~~~~j;;m~:JJoi. -Hfflk~.w~• 

~#JU t-5 ffl ** m ~ ii::k8'0 J.!Jiit~tffi.Elxt rf~~o #JU~ fflJ.kffl ~ ~l ~~ ~~ 1tt.cJ.l\Z~~ 316L 

ifJJ.!Ji ( MJW%: 831603 ), tl~~*ffl:~Gm~¥H-~8~-m~-~~1tt.c ( MJW%: CF3M )o 
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~=~-m-~M$~~m-~n•~~n•. ~~~®$#~M~~•~•z• 

( PTFE ), •ilie=Jez• ( PVDF) f!J.M1i!Xt (PES) 7J:£, ~®mt-J-ifJ~:z!s:5J~/fPJ 

§~r~~I-89. Jt~:i!H~ § $1-tf:z)lr, 129.t1t, ~®tt~xt~Hl~, m•~~$~~HJt 

8Jt~:iff$-'i'f~~)lrVJ~fi- o 

• tJL;fflX:IJOI 

~ ~~tl! tJJi!'U~~ iifiJill.:l't-'i'f~89:9rV!ID!~I-PJf$7JtJL:IJOI~IT., Jt :£~ )]'(JJll 

7J "~tl!tJJi!'U~*:¥\.1-t", Jtnltl29-§1%~tl!tJJtU~~/f3, ~iififill.:l't/f3~/f~m~ 
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• ~~195::1: 

~~~7f'~m*m~I~•7J*a,•7J•~~I~z-.~~~$~~~* 

~~~~.~~~-/f~~~*m~~ili ~tt•~•:£~)]'(129 o ~~~Mfi~.~ 

~~~'*m~~*m~,~~~~-~~~*~~~,~oo-~f!J•~~~~~ 

-'i'f~*m~I~8911t .W..)]'(129 0 

• f4:1tJ5!:• 

~~~~-~Mtt~~~~~~iif~~7J/f~-:¥\.~~~~~~~.~~~~ 

~~~~~~tt~**~~*~~Wfi~~~Mtt~~o ~~~(O~)~ffi~~ 

=~m~~f!k:JG~~~~UF~ztt: o :t!o*i4:1tit:~ffl1~3, 316L /f•m~ooi4:1ts 

~~f!k~~~H~m~ o *M~~~~~~~f!k~§~M~MMo ~~~~~~~ 

f'i{i~L7CitfflM~~~1&1JJ!~11i'~/f~;J\~ 1, m~~I~.¥~ft1fJiA7Ji4:1t~89~~tt:~~ 

1 ~L~Jff4:1t,@i¥JJ$X~i4:1t~zi'BJ~ ililiJf-,~~, tEifi~. ~~tt:*-T 1.5 ~f4:1t'ffl"• 

t_mj;;f{f~J1l}:·~3](89f4:1t o i4:1tHl89~J3t-tl1 PJ~imM ESCA/XPS ~~t]JJJJ!U o -~iA 

7Ji4:11:HJ8{]~Jjt1£ 1.5nm ( 15 ~*• ~p 15A) 7J;f{f~f4:{{:~3j( o $~8:~8~~. ~fA 

1-Ti4:1t~5RJ§, :f\G1fJW:~:itt1-Ti4:1t~:~JI~:8~~1iE, i4:1t~~*~~1iE:51-~~, :51-JJIJ7J ,t;, 

~t&~,M•t&~,~~~f!J~~~g~~R~~Jtmg~o ~~m&T.~~~ 

-~~~Jt~mttf!JM•tt~tt~.~~T~~fi~~rEiAPT~mr.m-r~~ 

:JG1lf:~*~~~B~:itt:f'Jf4:{{:~Jll[~~~~~ o 

• :JEff:l 

:JE~t&~~*~:ittfi~--iA~~-~-~~3o 1±~~ffl**m~.~~M 

*Effw*89J5!:·1Xl~fi£~-§15: 7J1l~~~:mm1;t:t7 "1lffi.W" *~~ "~f~JJ:" ~ 

%n\t, '71~1l~~t~;f~, TOC t~;f~~~:Ji~t~;f~Jtli;f~, -'i'f~-~1n\t£/f;f{fit~-~ 

*; *~m'li~RM/F~~-'i'f~~=~•~~~~; *mMm/F~~-'i'f~~~~~ 
x~~; *m••~mmw*~tt~lXl~~o 1±~~ffl**m~.ffM~ff:l~~~ 
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~m~~~-~*~~-~~~~~~~~0 

· ~oc 

:I:JJ 1'Fffl ~ifE:itt* ~:J=II'.@. ~~:1:~:@3:12, ~JJttil:i!f~* ~:itt1T~~fi~iABt B"J 55-
~~~~~, ~~ffl**~~~oc~~~ffi*~m~~*o ~~oc~•~x~oc, 

~~ffl**~~~~~-~~~~~~=~A*~Mmm*~m~*g,~~*~ 

Mm~*.~**~~ffl~.~®&W~~~~M·*~,M~£~-~~~&~, 

~~~I~i~~; ~4:~~l=(,xii)I§-EI"J~I~bl<.Y~i¥1, *~Rii~1!JJ!ff, M~'7 1 £1!Jtl ~ffl71<. 

*~~~~~X~~; *~~~Mm~,m~~MX~*g~~~tt~~-~0 

• pH 

~~$•~~~~m•~~tt~~~~-~~~~~mw,~~~$•~~~ 

•~-~~M~~~~~-~m~~. ~~.~~~~-~oc~~~m~•~•w 

t§*o 
• ~~*~-T 
~~B~~-#~~~~~-T~C~-TCcr),C~-T~~~~m~~~~~~ 

~m.F:m:~•~. ~~~*~~~~~•m~~~*·•~-~~*~~~*~ 

8'-JtJJ¥:-+i?!t:Jf~~-~, ~o~~ 316L tJ~~~~ 304L MJ!ll:o ~~m~:iiEIMlfld!i!.M~ 
~*mxaM~, ~~~-~-T~#m•~~~~m~~a%~~~-~0 

• 5£R~Jll[ 

~~~*~~•ttm~~tt~£~~$&~, §n,m~~~*m~•~~• 

-~~-~tt~:it!:B~m~~W,@~~i?!tffl~~~~~~tt$#~~*o ~R, 

~-~R~--~~~~R,*ffl~-~~~ffl**~:ittB~m~~~W, ~:@:~ 

$~~~-£~~n~•~·***m~moc~~m~~~.m#~~~~gm~ 

1!ffl~~5£R c ~P ~~-~~oc•) *~m:>W*~~$:itt1f¥11fm~~ o 

~-~tt~~m~~~ffl**~~~@~M~~~B#ft~~~~tt~o ~

~~I~B"J~~~~~~~-1-t!f'm ( Crz03) ~~~MH-t~*~~, ~~~$'M/ffk~fo 

3'r$.1-t~t§~fMt3f£~-1-t~~&~~~T!ffkEI"J.1-t!f'!Zl o 11ltl ~1f~#~EI"JifE:itt~I 

~i~~B"J~-~~~:f!*~EI"J~1T#IJ& ( ~Of!i\.)Jt, J±JJ, ~m~ ), -JXa~·I'BJ1~tJL. ~ 

~mM~-~~~~-~~~~-.mC!RiiM~g·,·~~&K~~M~~o 

~oc~tt~~~moc~~~~~~$•~~*· ~~$-~£~~M~~~~ 

nm~#: -~M~~~~~~M~~~~&~~~~~;=~M~~~~~~fi 

~~~~o ~OCM~,*~~-~JJtM~ o ~~*~~~~$-~~tt~~~~~, 
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~NM~.~~~~-~-F-.ll~S~M~.~~~F~. ~~~~~~~~ 
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~~~~~~¥m.~-~~~~~-~~~¥m~o ~#m&T.~*~-~~~ 

fH$1~~U::fr~:tl~1lius{JIWJfi!T. ~:!3tffl7.K.r.ffi\.fi~~; 11~¥ms{Jr.ffi\.N~1liu::f1Li:~. Jtxt 
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#~~1£~*m*•~~~~m*mo 
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~~h*~·~**~~~~~~JkamhEbX:~hffi•~~~~~Am~.**~ 

-~&it, ~m~!JiiiEt~~l::1¥t51'dffil*~s{JPJf1!:7J.Hi. ~ *~~xoo s{J~f*~ "f1!:7J~.::P~" 

J5, Jn iJ PJ fqx{":fJL::\131. T a 
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ffltt~UC~~~~m-~#Ufffi~~$ti-~ffltt~U), ~~~~~fflq=t@M~ 

~~~M~Uo &~-~_tPTIE,P~Ffi~M~~-~.fEJ.~~~~~I29.~« 

Pf:ljtT, ~1-tBJtMi3,#-.&~l$tt1~l#ll~:f_ffi ~~~fffi~~tt:tJo51R1Yf~·ti£1Hf'~Ift* 

~~0 

~J:L -~.=E: 4.5.6.3 ""/F3-e;t 

B~£~:E_ffi%'-;.K;\ll:f.l*m:tJo1A**1-T~AAm•~~1ff~~lf5<:j: o ¥~-8~!VYI-¥~~-I&~ 

~it.$129~ : 

• *mitht; 
• *PJC*ME8~::k;J\; 
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• *~~il1lf; 

• *~i=f7.Ki¥J:I: j 
• 7](8<]-ftffliliJ!$ ( JWJ~:I: ); 

• 1!Vf7.Ki¥J¥1ffi_J3L 

-~*~*~-~*£~Bi¥J·~~~~.~~mWJWJM~~$~~~~~~ 

*~o tLHI*I~7.Ki¥J~Jt~tiHiF, m~:J;; "~" *~t~~-~1JJM{Jf!:~y~:Jizij!$ o :iffi 

M•~~m~~~7*~1¥l~B~ttz~.•m~~~mBmW~I¥7 o mw•m 

•i¥Jfr~~~*~*~i=fi¥JWPF~~*~m~~~~so~.#~~~~{Jf!:~-~~ 

~C~tt~~)o mWWPF~mi¥J~~m~~~~m~~~ o B~~oo~~m•i¥Jfr 

~~~-;t:ff~.k. :tm*i9:it~~~~1~~¥1f8<J o :l!~IE!:J;;1:E~LI!:1-t7.KJ:f tz:J_ffii¥Jlif1*~~, 

xm1tffl~¥~&Pm:ff5i:5!:±1l!*x•~~ o rm*@c~m8<J~r~¥~•m~~-~-1~~L>r~i¥J1!~7.K 

11~'=\J~, rm£Lif§x>t~1m~>J(m~~~rffi~£~8<Jjj(~ff.tJ~~lL 

~~~Mffl**~·~*~~~**~.1±~~~~1¥l~#~.mMxfffi~~ 

i¥JmWN#•~~i¥J~~~~:ff{Jf!:$1¥J, IE!:J;;~ffi~~~~~~m• o §fi~~M 

ffl**fflttm*xMfr~1±~~~~.~~#fr~~**~~Wffiff.ti*~·~* 

~9=17.Ktmm~ 121 ~1J3~1-\:1-tiTii15iH#:J;;nt~7.K1!Vf:it~UY~$ § 8{], ~tli::ii~f-\:8{]¥~$ 

fr~ffi~. ~~nt~*M~:0:1¥J~•£rE.~~£~-.:tm-;t•~:J;;~£~m• 

8<3*~mWfr~o 

ttm*:x•~-#A~i¥lmn:xm~.~~~~~ffl~~~ffi¥1Mm**Bx 

-~~. m*:x-w•~~.~m~•••~-~--~~--~®m=li~o ~~ 

~r-txm-~. ttm7.Kxmm'71®~mJIDJmi¥1~11J121-t, Jt~LI!:1-tVJliH§: sM&€1ID. »-
rm1t~JIDtz:~~~ o ~Mm*•~~*~*~*mMm*:x•~~~~*-~m. 

:xm~~~~~~m.~~~~*~m.1±•~~~A~{Jf!;oo-~~~i¥J~Mffl* 

c :iffi-;t:J;; 30%~4o% •1*nt1iz. Jt.~t&~~iF'If&rm~ ), t~J§'la~1Jom®11PF*~· 5tiJ 

m~~~~~mft~M•i¥JI~~r-t~~~-~~*~*~i=fi¥J~Mffl*~m~~ 

1ff,~ 121 ~, i~Wit~*~fl, MH#11ffi_~~1ff,~ 30 *#, #:UJH~r:t!iJ•Jffl7Jdii1*¥1ffi_J.t, 

@J7j(~IXXJ11ffi_~~QtJJ&ftmWr_ffil_~~:0:~U 121 ~, mW~*~, * JI~H-?f~7.K~1ffU*iff:, 
1!PF~Mffl7.Krt:rm~:i!oc!Xt~N~iffiltoc c :tm 4o~4s~ ), •~~Mffll.K1II':ffJ:~nt1iz 

1%~3%, 1~!1TM~Mffl7.K*~fllE-;t~~ o ~~LI!:~¥~xlif;f§t~. ttm1.K:XM*ffli~ 

~r-t:J;;m•.x~~*~•~•r-t.ffi~$W;xlifMWI=f.x~~~-~~~• 

*i¥1111'11Jci'6J~. ~&:ttm7.K1!Vfmt~~~*~· ~~£~~{~b.K1!1:11Jc~.&s1~71®8<J 

x§~~;*ffl~Mffl**~B~i¥1-~W~~~~iffi!tWVfffl~~~~~~B*B 
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-* ~3T ?.ffil., 11 i!ir' r.m § :N: tf _§Jt1"F~~ 1tt::tr 19!; ~-* ~Jtl ,~~~at , :ctm ?kx if 8{) ?.ffil.lt 

:lf,J~fjt~ J!:bo~ .illi ; IPJst, :ctml.kxmst, B:Mffl7.kffiif*pg 4:./fE1:7'1 r'i'U ffi:t§fl:l£4:~?~. 

m~~~~B:MJt!J.k~ffii~~B~&~~~xil o 

m~~m~~~-~~~. ~~~~l.km,a:Mml.km~*~*~~~-~ 

~wlt~~.-~:7'1~-~~~~~m•~B~m•~~-~m~•~~-.w~ 

~i·rn&tp ;ff~ ~~o.llt, J3:.±~~129:7'1tfii1-t~iJ.\JfiL ~~m$, ~)'~~m$~B~W3 

$x•H-'f.V'ffif1~~~fo~t~ I ~if1t!J&~~-m-~~~. x>JB f&%~~t~ II ~Ji.WIQI~~Jm8{) 

1fti.ffil.1ffU mJt17.k-* ~3ff)l~:;t:(!f~ ~~:!f ( 00 4-47, tft.f*1J!: D. Davis, CC BY 2.5, 

http: //creative commons. org/licenses/by/2.5 ), - EL-*~Bf&%~T ~~II ~8{)70f~Q!~ 

rm nl, Jt·l5!.*ffl Jt.~ GMP il-~]·11: ~ * 8{) J[::Jr~ m ~·iir¥rr5t?1iJ ~~r.ffil. :fiVFr~~ * ~ ~ 
~701 IQI ~ ~ nlmr5t-T ~ o 

7.k~ ~;fJL~8{JfrP~1~~, ~~f@t)r~, tt~~j(" m,, ~~~~ o ,~,~;fJLf@t (total 

organic carbon, TOC) ~t~J.kft~mm·iifi:J ~¥-'f.'li~;fJL!f'!!J~fWt B{J ,~,· , ii1ttfF:7'1ifffr 

l.ktt~m~~~~lt~•~*Mo ~m~~~~-fr?m~~~~~lt~~IZSl~.~ 
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m~*A**~~~~~~:ffiM~*~*A,~~M~~-~~-~-~~-~ 

~89flpffi!!fm~, ~®!fmlffi:PJ:®:ct~~A±-tlff;j(J:t~¥:fiHiE*¥I~$)1¥8.5:i~Ar1Jj:g)(:f~;j( 

~*•'~®~~m~~~m~*~•M~~~'~*~•~~~D~, ~*~• 

~~~~tmmt~;®I~~**A,~*~m-~•m-~~&~,~®~~tm~ 

'lliiUfFJtJ;f§ ~~, ~171~F£89{}t!fi'OJ».N.!::J~~~~, Jir A~~{~H&JJ11!89£,~; 

®*~:2ls:~89~G§, ¥tl~O, I*fFF!89~~1'11Rl*fF, 1~$}flj~:Jit$jtlij6z_t.Ja89?!~!¥L RO 

Jm, :ct~:H-.!::J~~:Y:~?H~~tJt-t~~, *~1~~tm'f1c:l!~~, *~-KM~1-J.589 

mt••~tt~~~-~~~m~~mt~•~~tt*~ o ~~~m~~M~*•,u 

-~~~~m**~~~~mtm~•*Bm~~~~-SJ~~ o 

roc~-~~:l!~~~~~m~,~~~~~•*~*~~~m~~~•,m 

~r~~~&~*~~mtm~~~~m~, IEIW~~&~~·~~~~~m~~~ 

~~~ IPJ~~E*o ,~,~;fJL~ ( TOC) ~~~7.Kff~~mtm89~:®:ct{~t~~1-t$~1-t~ 

~~=~~~,:®:ctn*~~~~=~~~~•,Mw~~~~~mtm~~~~m 

~o ~m~~m~~c~~~~~-~*-I::J~B*~~mt,~~m~~~~*~T 

CO, COz, HzC03, HC03-, cot~~m~89-Ttlt, ~rTOC8919!U~*Ji'H~~i'!, 

iEJJltfJ~~~m!J:m~'$~1-t, ~t~ BODS~ COD £fJ~li~*~~m!f',089,~,:1: o 

20 tiHc 90 41-~*JJ, ~001M~I~::k~tM1J!J=i!f~~, 1ffiJ~{£~~~£t!!1-t;t-SJ~ 

~ff~tJtJ*89 TOC ~:Jll!~jc{Rj;; 150ppb, ~~~~J}ti5[~~Jnlj j;; "~ffflj~ ~31if89;j( 

f-", IPJst, ¥r1~mTIWWJ=i!f, soppb~~st,~,~m~%tJT1Sl.89~1~ti7:19!u ~~, ¥r ...t 
J£~G§, USP ~~'~'~m~~~J}ti5t~~ 500ppb, 3fm~l\UJ! /1, 4- xt~@fllfF_7;;~~1-t 

-SJxt~1-t~tJL~~1Plu 89*~mmtl:iJ\~JtJt~l1txtm~& o 

1996 4 5 J=l, usP23 ±~*~ 5 ±~:bn xHLI!:1-t;tfo a~t JtJ;t*1-T <643> ,~,~m~1.mu 

~; 1998 4 11 Jj, USP23 ±~*~ 8 Jl!JlJ ~T ~~1-t!J:mr!; 2000 4, EP f~T±~*H~iT, 

±~:boTfffU ~JtJ;j(,~,~;fJL~iV!U~i'!; 2004 4f.JG001£~~~Nf~~-i:Jli~~J@-$1!00 

tr-,~,~m~%tJT1Sl.; 2oo7 4f.JG oo1t~~~Nf1fftl T Jm~-'if-~1Plu ~:FJI!~ ,~,~m~%;fJT1Sl.; 

201o 4, ~ ~00~~~ ~~T "ffftl~JtJ;j(,~,~m~19!U~t!" o 

~ ~ ~oo~~~ JmW~89 ":®JnU o682 1fftl ~JtJ;t,~,~m~1.mu~r!" t~ili = "*JtJ~ 

~~U~ttff-~**~*fi~~~~~~~~~~~~o ~~~-PJ~~~~*~ 

ml:S:*fi~~~~*~**~*fi~~~~~~;OO~~~~~~PI~**W~~ 

»2, ¥tl ~o~*ff, *ff?&ff-~~*~~~~:miEI~ ( ~o~mtm~~R) ~1-5~ o ~ 

r*~~tr-~m•*fi~~•twfF~,~~~m~*m~~~~~~~~-~~ , 

m~;j(~tz:89~1LJ:foJJ..f-* 'I'~N:5Ltk:~ o " *Jt1~~19!U~ TOC ~PI~~ ( £tl!:1-t;j(Jfl!T~t9!U 
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~* = ~~m•~~-~~~~~~--~).~~~·~~~•.m~~~~M~ 

%~tt*~~-~~~~~~~£M~~-~~-~~A~~~k~~*~~.

iY.~4"Hkfl:j:8~1t~llo.lllt~Jl?:JtJ~~~.OO~ :S: TOC 8~:1JJ:\, :JtAfikxt WFI *~o 

~ 00 FDA, EMA, WHO ~00:9H'tJ~:l:!gf!lj 1ifti~*· *ffl~~ TOC 5f1J ~~It!,~$ 

~PAT tt**~J_m~-~~fffU ~JtJ;j(8~~~~~J11L it:19J::S:~JliLW.n~ij;fR::k±ill~{lt 

~~{t~~-~-~~$o ~~lt!.~$%~~~~~roc%~~~~~~~~~~ 

&~~~*~~Mm*~•~19J::S:. ~~~mtt•~~~mtt~m~~~~~~

~~~~~~lj~~:l:!g~~~.~~lt!.~-¥%~~~~~roc%~~~~~•~~ 

~~~n~•J5-~ "ffl*-~" ~~ i'l J58~@J ftil±~IXXJk o :J'i #fffU ~:lE: !l.ld5e:JtJ~-~ 

~~~~lt!.~-¥~~~roc~m.~~*~~~~w~.tt~~~m*~~••· 

~~-~-~~~$.~~~©~~~1t~~~~~B#~~I~:S:o ~OO~A~ 

ff1~~ USP<l23 1> ~J!Ij1ifti~¥U: ~ IJ kmJ£, ~-;f§~1W~8~i:!JC:lt~5fUJtJ!:E!.~$j6·ii 

Ij&ftW~~-•~roc j6tt.~~-~~~ti~•x~m::k~¥.~I~~lj~ 

r_mm::fc~JtJ11~' o 

A.~ 

**~~~@~. Q~~*~*~~~M~W~M@.ill~A~~~~~~~ 

~Jf@ o 

*~~A"~~~#*~~I~~fi~~~-~~§.~~~~~*~~~§ 

s~JE#~fr o ~.00~5EA1¥-!Jli)]~~ 8"J:1Ji!~~.00~5Er£R~ , r!R~~::fc;N~T ~;j(~ s~A¥¥~ 

f.tjl:1f.*:9r, ~t/it~;j(~JNf.tjl:, 't;~l9J:k~~~~~19J:8~~*tlit;f~F o 

15"1ih::S:7&~;.k~ 15-~m~=lih:~ ~-~-~. ~W>I#7&~1! = A-~~~7&~1!. en 
~*~~#~-~C~~#~-~):l:!g~--~lt!.M~-~~~*-~.#-A15-
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-I ( mmoVL ), f~Fo*t1:1fJ:£:tfj);f§1JD; Jt:=:;!i!:lt-I*l.K?*, !:!P*t7J<.9='~ffi~JOL ~13~r 

8-9~--~~$: mg/L, f~j§":£:tfj);f§1JD o 

r~~M*7K*9='m~r~~Et9~-Io~~--~r~~M-.~ffm~fi:;!i!:*M 

*:£:*m~•m~#~Et9.~~m~~~~•. ~~:£:*m:;!i!:•m:Et9I~, •~x 

•no 
~~~M:~:;!i!:m*tM~MB-9*~~-~~#T~~~m8-9~M-I o l:~*9=' 

7~~1IDID~;f§ {g,t, {§_~;JG:£:;fE!~, ~~~~~tr\:~14T C 105~110"C ), ~ilf&;~~B-9 

m*~~A*~~~g,¥®~m~~~~-~o ~~~~M9=',*9='~~8-9~a 

~~1Wt-lf1tnX:T~a~o 

~~~M=~*l.K~~~M~soo"C~~~~m~Et9~M-Io·~~M-I~~~ 

~M-I~~~~~~--I.l:*•Et9*7K~m~-I o 

F. lt!~$ 

&-I*9='~~••rn~-•ill~Et9~?!-:;!i!:~~*Et9~~*· ~~mnX:~~*~ 

~--Et9~~~~~~.:r.w~.:rA~~~tt~.~~.*m•Et9~~*~u~m8-9 

*l.Ktf:Jm~~B-9~-Io 7J<.*5f'EI"J~~-~~1if;J\, ~~Q~JJ<.9='~~Y-I~~~.Y, 

l:Et9~~-~~&~*9='~~~r8-9&;Yo-&mNT*Et9~~$M*,Jt:~~-

m8JtM*, 1!!{~#~~-~§bt~~~--. ~~7J<.~~$EI"J*;J\~T ~*9='~r~ 

•~**·~~~~~r8-9*~o~~:;!i!:~rn8-9ru~. ~~•:;!i!:m-~~~m•B-9 

~~. A~*i3?.8Jt:;!ikimfR~ lcm2 s"J~J:ff-t.&~t1HmAmr1t, tEll% lcm ~m•s"J~ 
~o ~~$EI"Jl1Jl1:fr~ n-' · em f&Ig~ S/cmo ¥ffi-~~~~~Jli50i~~r JL,~ o 

7J<.9='1$M4:.f*£~~~~~--, {§.~ ®'=(.f*m~Jj(Bt~r~~r, {§tl:$!0 C02 ;fU 

NH3, ~~.')ftMfJB-91¥~~&mz~~~*EI"J~m_t o 

m~~$s"J¥JJ~~mtt~Jt9='~~--~1iJH·ti3t-~~. ~~~:;!i!:~~~~$8'-J*;J\ 

~1$-~N-~rff~~~-~NC*9='~r8-9~~tt~~~N~~***· ~~ 

~•Et9*7K?*Dll~~~N.E&*tl:~~~¥-~$~N)~~--~?*Et9~~m*o 

{§_~~~-*~~~-~~~--~~~lill~Et9**·~~~M~~~~*~~-~ 

~#T~~-~mMIID~--~~8-9**~~.~]§-~~*Mff-*~8-9~~-~~ 

~ _t* 1~ 1:; 8-9 ~~-I 8-9 :lli {~ ffio ~ ~~ ~ -I1~;j\ 8-9 7j(, ~ B;f;f~¥Ji~ 8-9 ~ ~ -¥*1K ~ 

NaCl Et9;f§:xt~-Io 1:8'-J~ 5(:;!i!:{~~Jj(Et9~~~~:;!i!:EI3~7J<.9='m~ NaCl 8"1**, ~~*t 
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i9!H~It!.-'i'f$ttrc•JJX; NaCl B~~:S:o 

~~-•~*· ~~s~moo~lt!.-'i'f-¥~m•~*~JJX:~~~*·~~m~ 

1~-tS/cm til~~ 0 .55~0.9mg/L, --±5J~i.fiLUJt 25"C~ii, illiUJt4i~1-t 1 "C, *~~1t 

2%, ~~11E.ilffi.JJtr~:fJOVJ9m'iL 4}-~/G~~-T4i~~ I 3tf!Tt§~B~It!.-'i'f$%* 4-35 o 

~B I*S-T- Na+ K+ NH4-N Ca2+ Mg2+ 

Jtl,!;f.$ ( !-IS/em) 2.13 1.84 5.24 2.60 3.84 

~JJI*Sr C1- p- N02- N Hcol- cot so.2-

Jti,!if.$ ( ~Ls/cm) 2.14 2.91 5.10 0.715 2.82 1.54 

G. U!N 

~oc~m*~¥®~~%JJX:m~~~~~~-T, ~m•~=~~=~~~~~ 

-T o ~~*~,%JJX:~!Jt~~~~~~~--~-T,EJT~~#~~~!Jt-~m~~ 

~-r-~•o *~~JJt~I~k~~tt&*,~~~~*~~moo~%JJX:*~·~~ 

~Jtif~l~~re~f!l~~I~~~JPftiJt=' rNt~•~o EJTVJ, ~4}-t1ti~ffl*;g~:fffl£1iJ!JJts~~>Jt o 

~I£~~~.*~~JJt~%~~rA~ o 

~~JJt :~m*~~~-~-T~~-.lf~M~~JJto~m-~~~#·ili~ 

~mo 

1PR~~Iij!Jjt-'=j~~1PR~~Iij!Jjt: 1PR~~IiJ!JJtt::f* ~li§ , • 8~1PR~~~1iiJ~jt~ 

:t.ifo; ~~1PR~~IiJ!JJtt::f~liJ!JJt-'=j1PR~~ IiJ!JJt:t.~, ~illi #~~ll§, •s~1ifrt~~fott 

1t~ o 

tf Bt 1iJ!)JtfO;j(0_1ij!Jjt : tf Bt li!JJtt::f J]<J~ -K~ i'SJ ~it J51JL~r * 8~ '13~-$7HJ!JJt o 

Ca( HC03 )2-+ CaC03 t + H20 + C02 i 
Mg( HC03 )2-+ MgC03 t + HP + C02 i 
MgC03t + H20-+ Mg( OH )2t +C02 i 

~~~~&~~~.-KM~~~*~~--~1PR~~~~~-~~.~tf~~ 

OCB~:i;S(Ej~~~lij!Jjt:f§i!i o ~~ CaC03 1±*~~ ~-i$fiW o 

;j(0_1iJ!JJt t::f ~lij!Jjt EjtfBtli!JJt:t.~, i~J:~ Ej ~~~~~li!JJtt§ iJi o 
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•~*~*m~~mffl&~~~~~*•o ~**~MW~, ~~#~~~~ 

~~g·~~-~-~~~-g~~;~~~*~~-~~~~~-g~,~~~ 

~~--M~~~-~o ·~~ffl-~~~~~'*'~@·~~&··~o '~ 
@~t!'tf~§:!f-,B~"J];; pH= 4.3, ;j(~ OH- JL-'fie~~~~ H20, HC03- ~CO/- JL-'f 

ie~~~~ HP fO co20 

OH- + H+----+ H20 

HC03-+ H+----+ H20+C02 j 

C03 2-+ 2F----+ H20 + C02 j 

&•~tj:i~3!-,B~];; pH = 8.3, ;j(~ OH-1J3f;i~~~~ H20, ffi1 CO/- Qf;j~~;fO 

~ HC03-o 

~~.ffl,¥@J;;m~~~~~-~~*~~~~-~fllg•~~.~~~• 

~ C WJ~M~) WZ'~@-~ ( M ); ffl&.J;;tj:i~Jf!JiYJH~s{JM~~J;;&·M~ C P ), 

B*~g«1t!Jm5fn~H~8{)-$, *1ii~ ppmCaC03o 

•~*~*m~~-~~~•. B~~~*~*~~--~-~-~~-~• 
~-:r\~rm%~ o ~P~*~im# Q~~~- H2C03 LZ.~&g~&~; ~B;J~~5£HH 

~, ~0 H2S04 ~ HClo 
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5.1 ft!ll! 

~£~~~~~~~tt~~-~~m*~~~~~AA~m~~*~~~:I£ 

m~~&~ffl~ o i£ffl~-ft~I£~~ti.~~n~~~~£~-.W~M~ 

~~~~£~~~~~*w~~~~~~~~*m;&~m~~~~~~~4~B 

1JiH!~$Jj], ~~ i'EiJ ~~oiPJ*m o 

*m~~&~~~~ffl:lli~~~-•~-•~-=•~~.~~~~*m~ 

~*t~~m lii 1*1 o 

}~~~* ·········· ··· ··· ············ ················· ········ ····· ······· ······· ·····. 
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•~+=• *A~·~~~~~~m~~C~5•~~--~· ~ 
~~~~-~~~>~S~rl~•rl~. s~~~~·~•rl~·~~~ 

rl ;,m 3 ~ fiA'f 'ti 0 



5.1 :j!l,ti£ 

rc&EJ::I:W~ 

1.4 ~13~ ( 3) xi. 

;f§;kW:4&--'=j0 Jih~)]Th:, f9tl~02:iftil*m ( HVAC ), 7.K*m, ffi~2:~~B~~iiE 
If'Fo 

PICIS GMP fflJJlU 6 "~Jtj~f-*ittl m" :ff:k-T~Jt!~f*~fati£, tl1i:iJf'F]gi~~f* 

B. FDA CPGM 7356. 002A 7Gif~.!fft 1:.P:~i!I 201 5.09 

3.6 W:flTh:fi:IW:4&*m~ c 3) 4flt£1JJ0m*m 
(c) I~4:.-l* o 1:E~&!i.rc:tt*ji=J=t--'=j~&b~tfiWt~fH!ll~4:.f-*~f*]gi~~f* o 7C 

m•f'F~~m~~I=J=t~Jtl~~f*~~~:tt~m~:tt~ft:tt~, ~~~7CSo ~~W 

~~®:tt~ft(~#~•*tt)~~-tt~~ o ~4&I~4:.1*~Jtl~*mm~~~ 

w~,~m~~tt~~~~,~~c~m~N,&~fi:I~N), ~&~~0 ~~~~ 

~-+*m o 

3.7 ~~-+*m 

( 2) I~~f*o I~4:.-f*fl:l;f13:kW:4&~ittli:iJ§~~If*if~~{£i~JJTh:--'=jW:**m9=t, 

Af*~t~mi~4:.1*•~:tt~~~~fl:l:tt~ft~mtt~~o ~&9=t~~{£~•~ 

~n\(;)t' JJlU PJ~Jti:f-JJE~~fJt o 

C. I!XM GMP Annex 1 7Gii~.!IDEB1:.F 2022. 08 

6.18 _i::jrz:& I pg~3&~ft*001l~~f09!~4:.1*~A:ff~~~1t~, ;~J.§t.;¥il:-Tfl:l 

m!i.~JIIJ::I: o ~:ffffi:k~~'~m*~*fl:l~*·'~*fi~~,W:-~~~~~ 

~~4:.1-*~~Jtlfl:l~~,~-l*~!i.*m~W:~,H~ifffi.:k~A~-fi~~~rz:& 

J.9t:J:~* ( ~Q~}tj )o 

6.19 1:Exmr~~=J=tf~m~~f-*~1:E~m,~:ij:tt~lr~:tt~u c t~f*JL1~•*.:7g 

o .n~):tt~ o ~•:tt~ft~~rc&m~~mc~~m-r:tt~xm•3&rc~~*~ 

~f*)~f'F]grc&~u~~~:tt~u,~:tt~u~m:B~mtt~~,*~~-f'F]g 

:J=tt~iAiiE I :ff~1-T~-tf/37titt1'Jil3~ o ~:fffiz-T·~~-~:tt~ftz)§-~~~~:@::l:!g~ 
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~B~OO o ~I£~~ffl~~~.~~~ffl~~AAm~~~B•~~~M o 

6.20 :tm=*~~~ff.JJ *~EI<J @l~li:fi:x>Jf=p~:@:MYi~JXt,~, ~*!l&fllf:MfiJlil!:~~ 

*~~ffjJ*~:k/fJB;JJ""~B<J@Imt; o 

D. ~H$itE~~ft lt$.5l 

El3 .LJ£4Hffil1tB<J~>JHiJ ~: 
·fi~ ow~~~m~~B<Jtt~~~~~~•tt~~~B~* ; ~*~m~m 

I£~~~-~BT~*.H~~T~~~~B<J~~.m~•I£·*~B~-; 

• PIC/S GMP :XiJI£~f*·~3f~MziiEI1"Ft't:±l T~*· IPJBt~ffl~~1!Jtl:@:J)ft~ 

mfflii£~f*i&tit , ~~~~~m; 

·~~ ruA~OO~&~f=~~mi£~~~•*~B<Jm~tt•~,~~ , !l&~ 

~~1-TT~*; 

·~M GW~*-~Mmi£~~~-~BT~*~~~~~~~-'~* 

•-~n~~,•~~H~~~m~~AB<J~~ ; 

• ~M GMP 1iE*•!JMiWit't:±l TI£~f*B<J~00tt~, rm~~-'1"£~*· IPJBtxiJ 
*~~@I ¥5fi: i&it~1-T T ~* o 
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~~jf-~g ------------

I£~~~~-~~£~ffl~*-~A~ffl~~~ffl~~~~~~, ~~~~ 

~~~ti,•m~•·,~~~~~•~fi~~-$%~,~wffl~~~~~m~ 

~~ a ~#m&TI£~~~-~C**A),*~A,~N,B~~~-~~~~ 

~~mn~~~~~~, ~~~*B*~~~~,••w•***BI£~~~~ 

~-~~~n~%-~o ~~~~m~~*,~•~~m~~,~~~•Q•~~ 

fSl*, ~•~B:~•*ffPm a 

ffi~~~~~At$f'!~#m~~ ISO 8573-1 {&~~~: ~mt~~it!;N~?i&~ * 
*B~~a8~,-~,=·~-~#~*mi£•**·~~N~·*,**A 

~~~~-~~m~m~~ftoo.~oo,~~~~A~*~~m~~~~*'~m 

~%00%t$f'f'rjjU~~%::i£~~~I£~~-t$f'! a 

• ~Lt1N: x-t~a~, -~~~1-*-~-~j£'rjjU~Lt1N a ~Lt1N~it~:/Jr!lfi:mf*: ~ 

-f*:JJ~£~m~~~*~~B~~••;~=f*:JJ~£••~~~m~*•,M 

100% ~tiJ~ o 

9:f$.~~ ChP EP USP 

;:;, 99.5% ;:;, 99.0% 
~9:. *~Jl'.JE 

ffl=ft"&M'Jil't:E~!Pat: ~1/"'\,13-]i<S; 5ppm V/V ~~4:~9:,;:;, 99.7% 

~4:, ;:;, 99.5% ;:;, 99.5% ;:;, 99.0% 
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"'1:1*flll~ ChP EP USP 

=f\:1-tlilR :;, 99.5% :;, 99.5% :;, 99.0% 

• * 1.K::i: : 13?: ittl9:. 1* 9=t 89 * 7.K ::1: ~~~Y'i~~:l::!lo/1 1:E 9:. 1*-* ~!:1:: -13:: 8{] JXl ~~ o 1.K ?t*::i: 

~~M-~::1:*::1:( ~ ).8~~~~*~~~.~®*~~~~~~~~~*-* · 

PI vx:~r.if§~JI.: o 

"'1:1*flll~ ChP EP USP 

lli~:£"'1: *~~)£ ~ 67ppm V!V *~~)£ 

im"'': *~~)£ ~ 67ppm V/V *~~)£ 

~"'~: *~~)£ ~ 67ppm V!V *~~)£ 

=~1-tlilR ~ 67ppm V!V ~ 67ppm V/V ~ 150mg/m3 

• *¥1±1::1: : *YI±I::I: ePMlt j(, 1t,-g-~ *::i:, '"txtri!::ffl9:.*i5tl~d5~f~. ~OJIH¥ 

1:Er«4:.-*~9=t~~~~~m. ~~~~!:t~~~~~~~o ~~~*•r*~~ 

ittl-Jtr~ti 9=t 8{J i&t-JtrM mYI±I~Lit o rB=I*::i: 7.~ EP *r~ fflffJii!l :2:~ I:J=t~ "!Fl1ifUm JF: : 
~ O.lmg/m3 

o 

·~#~~~-!:t~ : I£~~-~13?:~~~$M.A~~PJ~~~~-~-ffl 

~·*•1E.-~~~I£~~--~~~ffl~$~D~~$~~~*o 

.tlt!t~. x1·I!:;9:.1* 8{J~J'JIJ. ~~rjti~*o 

A. lli!fil~'=t 

GB/T 13277.1-2008 ~1±~:2:9:,~ l $5t: ;15~~~~1-t~~)) 9=t, xtff~:2:~9=t 

-=~~~8{]15~~ ( ~f*liWi*Ji: , 7.K5fo¥1±!) :itH:Y;J;]J£, Af*~or o 

~~ lliJJB,~ ( 'C ) 

0 ~~•~m~•~••~J£~~~~ 1 ~-~~* 

1 ~ - 70 

2 ~ -40 
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~?;& ffjJ$1,~ ("C) 

3 . ~ -20 

4 ~ +3 

5 ~ +7 

6 ~ +10 

~?;& /6], *rm:i: ( ~~~m' ~¥¥rm' rffimf\; ) ( mg/m3 
) 

0 El:r~4&1~Jt!~WZ1fftlr§:Tffl1fftlJE:B{] tt~?:& 1 £~B{]~>Jt 

1 ~ 0.01 

2 ~ 0.1 

3 ~ 1 

4 ~5 

:£Et:t!!!Jl 20"C 

:£Et:ffJJ 0.1MPa ~fg)(ij ffjJ 

.tEIX>trM!Jl 0 

B. mt'=t' ~mt 

GB/T 8979-2008 (~'t\~{" ;Wi~'t\im~lm~'t\~0 q:txiJimEf., ~imEf-J=t~t.iF:it!:1'T~_ill}E, 

J'!-1* :!m T o 

mt"F 
:IJJ1§ 

~~ ~~~ JmN~im. 

im Et: C N2 ) ~!Jl C f*fR?H& ) 11 o-2 ;:;,: 99.99 99.999 99.9999 

~ C 02 ) *it C f*fR?H& ) 11 o-6 
~ 50 3 0.1 

flli1 C Ar ) *it C f*fR?H& ) 11 o-6 
~ - - 2 
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11Hi-
JJ!§ 

~rti~ ~~lm Mi~im 

~ ( H2) 1';-:1; ( f,;jl:fft?H& ) / 10-2 
~ 15 1 0.1 

-f.:1tr~ C co) 1';-:1: C f,;jl:tR?ti/&) 110-6 
~ 5 1 . 0.1 

=f.:1tf~ ( C02) 1';-:1: ( f,;jl:tR?ti/&) /10-6 
~ 10 1 0.1 

If'~ ( CH4 ) 1';-:1; ( f,;ji:1R:5ti/& ) / 10-6 
~ 5 1 0.1 

7.)( ( H20 ) 1';-:i: ( f,;jl:fR?ti/& ) 11 o-6 
~ 15 3 0.5 

C. =tHt~ 

GB/T 23938-2009 ~ ~~il! =¥L1.t1WD 9=t xt =¥L1.t1Wt 8~tl'?t~:it!:1-T~~JE, ~f*% 
*- 5-7 0 

JJ!§ 1~;fff-

=f.:1tf~ ( C02) ~rti~ ( f,;ji:1R:5t!l&) / 10-2 ;;,: 99.99 99.995 99.999 

it 4: ( H2) 1';-:1; ( f,;ji:1R:5t!l& ) / 10-6 
~ 5 2 0.5 

f.: C 0 2 ) 1';-:1: Cf,;ji:1J~?ti/& ) 11 o-6 
~ 10 5 1 

1m ( N2 ) 1';-:i: ( f*fR?ti/& ) 11 o-6 
~ 50 30 3 

-f.: 1-tr~ C co ) -g;;-:;; Cf,;jl:fR?ti/& ) 11 o-6 
~ 5 2 0.5 

Jir!J£ ( THC ) 1';-:1; ( f,;jl:fR?ti/& ) / 10-6 
~ 5 3 2 

7.)( ( H20 ) 1';-:1; ( f,;ji:1R:5t!l& ) / 10-6 
~ 15 8 3 

1mE1t!Jo/J , m1t!Jo/J , 1i~1t!Jo/J 

D. fi:Et 

GB/T 14599-2008 ~ ~'1!: ¥(, J%J~il!¥(;fll/Bi~il! ¥( ~ 9=txt¥(Ef. ~tl'?t~Jtt1-T~~JE, ~f* 

~Or o 
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:mtr-
:rv!EI 

~- ~~~ ~~~ 

$t C 02 ) ff:i: C f*f.Q:5t'l& ) 11 o-2 
::?! 99.995 99 .999 99.9999 

~ ( Hz ) ff:i: ( f*f.Q:5t'/& ) 110-6 
~ 1 0.5 0.1 

fiE1: C Ar ) ff:i: c f*f.Q:5t'l& ) 11 o-6 
~ 10 2 0.2 

1m (Nz) ~N ( f*:f.Q:5t'l&) 110-2 
~ 20 5 0.1 

=~1t1Wt ( C02) ff:i: ( 1*fJ~:5t'/&) /10-6 
~ 1 0.5 0.1 

,gJ£1f:i: c f*f.Q:5t'l& ) c 01. fJ3 mit) 11 o-6 
~ 2 0.5 0.1 

7j(:5t ( HzO) ff:i: ( f*:fJ~:5t'/& ) 11 o-6 
~ 3 2 0.5 
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~~11-~B -------------

&~~~~-~-~~~hm.A~~~ttm~-·~~~~~~0 

A~~&~~~*m~m~~~m~~.m~~T= ~~&~m-•~•-M 
\r¥:M ::c,~ "' -l:n '-4-\r¥:BJ! f 'i<""l:li i=RL="-'-'-'-' z'E-'\'/ 'Z.+I:l'~r.t WI I.Lc:-,-ur.r--n;%':1/L-UI.Lt-t~rr- ~'ciillJ£-m ~Jlilil o .lCE;l-AUILtf.=Elr!- Jt.I3.J 5-l o 

A. :2.~llimitJ1 

~~ffi~m~~~¥*~~=3~~ffi~m~~N~&~mo 

}> 3fJ~~ffi%l:fJL 

3fH~ffi%l:fJL: t~f&:3ffi~~6{) pq'm\3fH~;J\*~~~f-*ffih 6{J ffi~ ;f1L o )}jg 

tt~~~m¥~&~m,x~~~~~~&~m-~~~ff&~mo 

• ff~~~$ ¥~ffi~:fJL 

t&:3m¥tt~ili~~~~~ffi~•~~~. ~~~I~~-#~'m\#,m~& 
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m!lJJifJ3f4~il.lrt o 

• 1~:fiJE.rtffiJlif;fJL 
El:r IJl!l J£ ¥$JT:lf~ 1~ :fiJE:il~ .¥ f-lrH,, @J :fiJE m:lf~ :rg $J 1~ :fiJEil~iilrt , -=E ~ ffl -T ~ ~'i:ffl 

• t~ffff§',lif;f}L 
t~ffff§',lif;fJL:5t7Jtt¥!Bt~ff~X¥!Bt~ff]hl[f!P, 1!JU~1-T-'lltJli:X.ftffl:7G¥ffit~ff;fJL~il. o 

I~~W~~: ~~~rl~~rl-~*A-~-=EVL,~~VL~~$1~,-~-=E 

;f]Lr*J ~~ ~Bt~ff~-T;f§1Lut!fitftwi'BJ~1J~/fWf~;J\, ~-~-=l::;fJLr*J~Jrt-{JzP~~, 

ff§',lif,~~~~rl~.-~mWA~-J:Eff~~ff§',lif~~ o 

-~-=tmt-lf:W ~ff§',lif~~~rlxi£~~~ma·n1t~m, ~rBJi-t!PH~~r!lUll::rll! 

~R~*?t·H~?t-~-*~~W~*A=~-=EVLo 

=~-=EVLr*J ~Jrt={Jz~~-ff§',lif,~~~~rl~.mW~ff~~~N{Jz~rlx 

l£~~~mM~~ffl,~~~B~~m~W~R~*?t•B?t.~ffl~-*~~~ 

:£11!~, A~fi.~rll!:@J~~t-lf:A~ftiiijt~flttffifL 

)> l!J.t.i.\:ff§',lif;fJL 
l!J.t.rtff•m~rlm&~Jt~~~~~.ft~~~~~Jt:rg~~Z9J~. ~Z9J~ 

~12711±~, 1\t Jt!~J;;-~L,'.i.\: o El:r llt?ft;w$J~f-*ftR~l!:fiJE~, ~1:.-'L'~, ft~f* 

~rl~?ft;~~~l!~ff~~~-~.~~1:.~ff§',lif~~.~Jti-Tffl~•*~Imo 

~•m-=t~ffl-T~-~~~~**·**~~m: ~ffl.rt~•m~~~.rt~•m o 

)> P~J)#.i.\:~1j;f}L 
~~~~@~~m~ffl.rt~•m.~m$Rtt!Jl!l~~~c?t-r~ . ffltt«~m, 

®~)*OO~?t-T~*~*~~~~*?t, ~fflm~rl~ffl.W1:..~ffl~~itffl, 

mff§',lif~~*B~~/fWT~~ffl~-~W.M®~~~*·,mJ.tit~~ff~~~. 

1\tmmm~m~~ -~~~71mm~5m.~m~mi£RN*~•**~J£it~~ 

~Jj(·f~{{E o 

)>~~.rt~•m 

~~.rt~•VL/f1\t Jti-T1!JU~I£~~~~W, fRfmmt!:J; 3~10~111111 r*J ~Im,~ o 

~~.it~-;f]Lftffl1!1U~*m~~ff·~~ o ~rl?t·H~t-lf:7.k~~-~t-lf:W7.k?to 

~-~~fltJm,~mJ3tBt, m ~Jtflli~1jft"@2itftffl o 
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ff~ :2:4:. ~UtE 8'-J $t!-~i17tMt! ~QT : 

· •~:ct~u:~#~~~~.m~~~~~.wm*~·~··~~~~• 

]flj Jf!N;fjz_; 

· •~:ct~u=•~:ct~u~m~~~Jf!N~~-~4:.m~•• o ••~~~h~ 

#~ O.OOlppm, 4:.m~R ':]~ 0.01!-!m; 

• rl-~ilit~ft: o.221-1m C :!ii~.>J\~;f§IPJit~~~h) faf:r.\:i17~UPJfflf'Fm:~:ct~U. 

~~1~ ":7Gif~" ff~:2:4:,, ~®7~~~#~~{fitJl:£~fJF{{1EJ"J o 

• 1i{!4:.ffi~Jti5(1!m 304 :&~.L::f~mtJmi; 

• a:~:2:4:.~1E~s"JW~:&w~~~nJti5(f!m 304 :&VJ_t::f~m;fJmi. :x>t~~-~~ 

~fi~~*s~~T~PI*m~•~mW; 

• ff~:2:4:.1ttiffiiif'F71frlt~< 150CC ; 

• t!HIIZ::~>Jtt2111Uff~:2:4:.1itffii, W~I f'Fffh, 1i_m{!;fl:::ti~ o 

E. lli~IEi!~*m~ftJU 

ff~2:4:.~U1Et2111U~#:ffM1- § 8"1: 

• nm ,@_ff~2:4:. ttmns<J~*; 
· ~it~~~~.~~·*-~~~~~~~~.~~~~*~~*·~~~. 

~~ff~2:E(,*~~~$,%~~PJ#ft o 

ff~2:4:.*~~fi~:1J:r.\::ffTJIJ .=:: f!F: 

• itfflAO~~~*~~ff~m~~4:,·; 

• itffl~D12~ff~m~~B0$,12~~4:.· ; 

• AI-~t2~.~:ct~itm~a:~2:4:.ttm•. ~~~~2:a:m~~$•. ~ 

~~m~~~C*~ 3~) 2:ffm*~~B~M&o 
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1=i~1HB ---------

~~~~Mw~~~~~m~•~ - •~ - =•~~o •~m~~~~~~~, 

-~~~m~~~~~~~~,=-~~m~~~&~o 

~~~*~-~-~ffl~~~-~~0 ~~~~~~,~Mffi--*~,~~ 

m~~~~~~-~~~-~ o •~~~~••®•a~m%~, ~m••®•• 

~~~~~mB*•*~m•~o ~~~*~•••~m~*m•I~~•, ~~ 
{E:~~ffl~~Vf o 

*~~~*~-~~~~~~' ~~*~~~~~ffl~, ~ffl~ffi~ffl~g, 

5f1Jffl~*~ffri¥xt•®R8{J~f-tt£~fflrm~R5fo•*•s{J~~, :illi** PSA (pressure 

swing adsorption, ~ffD)lffl) 1!JUR, ~~{E:2&PJ~f-¥15Effl PSA fffURo 
•~*~•~~~~~~,~-~ff~~#~,~m•®•~~~tt~~~~ 

~-~A~~~~-~~-*~·~·*·o ~~~~-~~~~' ~~~~ffl o 

=-~~~·~~4§~~~~~~~*~~~~~,~~~~2&~I~~~ 

~~ Jf!-1ir:it!:1-T~~1Wtl:©:, :illiM~I$~$iltr~~ Ir~m o 

1j~1)-~g -----------~ 

~~~**~*~~~=~~ff-~~*~~-~~~*~0 

~~ffi·~~*~~~~-*~~~~-~-~*~~m*~,:illiM~m$iltrill 

iU~-1'-~ffl,~, %00 5-2o 
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~~~~*m~~~~I~~~-~~-•~.~m~~~~u~~~~~~ 

~f;t;:, ~f;t;:$Jltr:i!~?tWc~m*m. :iii1~mtlltr:i!¥u &-t-1tm,~. %1!15-3o 

~ffi~-~~~~.•m~oo*~m.*~•~~m~~-·~~#~*0 

• f*•~iti fFr.ffil.oc7J~fJ£r.ffil.; 
• 1i'if.71xJ.&:~tkJ. r*liff37-J:JG~m~1-*. m-r~~ s":l f*~· j~iff371$:£j~%. --1:3 

r*J~:<: rBJ~t~-J:Es":J$:£oc. m-r~:£g~m. ~~~~~fMt:£~tl:lf_mga;m~~~JE11t 

:ft ffi 'II zst ; 

• f*•wc-li r*J ~ffitr~li~1iz*. m -T llil:~ra~s":l ffiJJ ifo~fil:; 

· ••wc-li~w,ffiJJ~~u.m-rllil:~~w , ••ffiJJ; 

• f*•WC-li:!:fi& ffiB, 1~fi'/f•ffi1Ji1fl£, ffl7!E:I:fi&:bo•f-*ffi1J; [J'lJ atwc-li¥l!tffi~~, JJc 

* § Z9J' -¥Z9J¥l!tffi:9J§~; 

668 



· ~-~~~ffi~3ft~~~~~~~~·~~~~ffi~*.#~~ ( ffi~3H 

~~~*~-~~ > *B~~.~~~~~~m~~~~~~o ~~~~*ffl~• 

iNi' ffl-T-~ lt~~:'k,&ffi3T:ijJj~tl; 

• ~-±~ffift , JE~ DliHtuJ!~~~3~.F~~ffii3{J'ffiHflfffi~§~~~~; 

· •J!~m~•~~H.m-T-~~~~~~~~~~ ~ ~rlffi~~~~.~Mm 

ffi, EI3·J!~~-J!~$i'SJ; 

• ·J!~~J!i_)(l~ffl304 JI~~~;tj, ~§/f<fJHIXJ~~J'l})tJI~~ffi~* o 

~~~-~~~~*ffi~~~JE~rl~litJE~~~m~.A~JE~~~~T: 

M$~~;1!~~~-~. EI3~~~*0~~~~.~~A~~~~-JE-$m 

~~m.#•JE~-o ~-~~~~~mWA~M~~m~ . .F£~0$fffi•~~ 
19WB1'4~~>lt o 

~~11'~ -----------

*~*m~~~~~~~~~mM~m~M~T~~~m~.¥*~*m~~ 

1!tt~-EI:!E: 

• ~rPJ*~*m; 
• VGWJ*~*m; 
• 11:@1~~; 

• ~iliRi"; 

- ~~0 
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B. ;Ef-IM.J 5tta ~UJi 

Jf IXXJ 1:J:V=c. _I:J ~ IPJ i&:ii-;f§ t~ , Jf IXXJ t!!t~*R iAJ;; ::Jik- ** £~5E s"J 7t ;fJJ i&:H o 

• rf!XXJ~~~~~mM~~. *~~m~~-ffi~ o 

• rf!XXJ*~tl'lxtr~IPJ1;J:!;~*~rm§1;J:!;~£~5E. ~ .. 1-~rlffit.£1l!, m§~~'i*iiE~ 
1:<$: 8"1 lE 1¥\' f;J:!; JJlZ o 

c. 11::@1~ 

xtr IZ::~ f:<ts:, 11:: rm ~~~mr1;J:!;~ 1m~, ~illl::* § m,8 s"J¥5~tm o 

x1·:r- GMP *~· 3(x¥5~*RtJtJ;;-1-:kfJtJXlJ~ o ~~f**~i&:i+AAI'BJJJlliSJZ1ti 

*~1E1¥t~~Jl!•~~m~~m~~*o ~~~ilim~~~~ffl~~.~~~~ll:: 

rm~~ o 

11:: riD ~~JJ)Z,@!. PJ§~3ili:ffl~i9:1}, LVJBX;~'f;J:!;JJ)Z~~ ~ a"Jm~15~ o ~O*if~3(3Z.. 

15~~PJ~tt.ll::riD~JJll5EAA*fiM~~-· o 

.¥:ill:: riD~~ 8"J=9J§~*RiAJ;;::Jik:kfJtst, *~i&:i+m'IJ: r 11:: rm ~~ ~im~ii\ o 

D.~~ 

IZ::~~?t~*~M~±~~~~m,~m~~,~~~o 

):>~~!m 

~~r-:%mii -m m -=r~t:~Jf!:l:!!"t = 

• 304 ~~m~m-=r~~xlii#Jtl ~!Rk"t, 1EI.PJ§~ff:~~'im~~~, Jt-1:<ts:J~Rtk:rm~m 

s"J?~islf'J :tom 'Ji:1fiHH"l· ; 

• x1·-=rxiiufF', ii1¥t~m 316 liHJ__t~~s"J~~m, *i'tflijrtJt~zffiis"J~il!~m 

304 ~~mm;;{ikPJkJ*~s"J; 

• ~~n:to~14M~JJll_I:J~J!!-3&, ii1¥t/G~~.:rr~:ii*:1r1!, PJVJ:t~5E$Jtil!m* 

kJ~i*m*~A.#*fi~~~ll::~il!~$%~•~tm o 

):>~ffl~~ 

~m~~mPimr?t~*~~il!~~.~m~•~$7t~~FIR~~m~~m 

~~o-ft~~~m#m-=ra~.~mM~~PJ~~ili~*~~$~'im~Mo 

):>~~-t 

:EJt1-l:;~~tt~~-t c 19tl~o~WJWJ.t~z:,m-) PJfflr~f:<ts:~:B-~*~ 0 1EI.~~m*~ 

5itJ.t, n~~lf*~' ~>'~~~;E·/1:, IPJBt/GPJJJllfflr@)~~~-1-t·/1:~f:<$: o 
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~ tJ mts"Jm~.&B::f:~:rJn 

-~~~~m~~e~~~mo fi~mffl3M~•m~am~~~M~.*H 

~ 100% X Jltti~ o 1-&~~~~m~~ GC2 ~'1U3U~m o ;f!HJ§ TSG RlOOl - 2008 ~ffiJ 

?ff~ffiJ~mi&HitPJ~JI'.JnU )\ TSG DOOOl - 2009 ~ ffiJ~m~~~::f:lKl:~~JI'.~i ~ ~:f_l, 

ffiJ~m?t:J;;: GA ~ ( -Jf~~m ), GB ~ ( 0ffl~m ), GC ~ ( Ilf.~m ), GD 

~ C ?#JiJ~m )o ~1*:5trKe*~~mM~-tB"Ji1~t!!tt:t, JtiJ(mffl~~mtJmt o 
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;ff ,eifllf!lJ±o 2015 !if, GMP it:JHJL1t-*mffl~_bt;fj], f*:EJ\.\ T J:!ii:~xt1-T.ill:.f{L5Ht:lit-zt 
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m :±15£ 111U~>Jt, § ffirfY.xt:~£B3 ::U::.ill:. s"Jf§,@, 1-t-ttmm:±l T I!Jj :nftl~>Jt 0 2019 45J~1!18"J ~ :19: 

ffi~3][rt ~. xt:~£B3!:tr::ii::.ill:.s"J1§,@,1t-ttm, ».rt1*FzJ:mm:±l T~J\.\111~>1<:; 2o2o 41~ 

iTB"J GMP !:t!lm111U£ffl~~J\.\k:: ":~£ffi!i.r::ii::.ill:.m*m18,@,1t-¥1~fCJo~-re~~r, t~~ 

:eH~9=t%J1X:B"J,efflf~tE, liftlf*!:tr~:cH.11lt~~t*fifrtiE~:s:Jt o " 

~IIt~at, 1£00*1m5£~£.l:!ii:~5fn~pjtz:.ill:.~at}gifti1:ms"J:ic'W :~r-r, 111U~::ii::.ill:.::h 

~M~liftlf*!:tr~mmA•~,~liftl,~-~m*g,HMfflA~~~B~nX:::h~ 

~o ~~I.ill:.nX:::h "9=t001!JUm2o2s" .bz.:M:m,8®!k::'Zo I1§ifl3, .bt&~, ~.l:!ii:ftU~~ 

ifl3~.bz.:;fj] {"+rrnn" E&pji.ill:..bz.:M~J\.\xO, Jt:9=tm:±l "ttZ9Jf§,@Jst;¥:~!:tr~J:1* 

J3t~~%" o ~Jffi71~T8"Jf~L@,ft~~~fi'&:l:jdfjm, 19U~Oifi3 :5Yr~rf!JHM~'¥1t$!'8J~~~I 

r~m:~§.~pj::ii::.ill:.~lf~~;ifl3%~mmmmA~-*m.HM1£~*•~£!:1:. 

r, ti~~:cH.11l.:klftf~~*1-T JXl~iftil]tif1ii B"J*-JJt 0 

fflA~-*m~-¥~-JEB"J§~~tt~.xtfflA:li!:B*•,Jmi,~M.# 

tffu, ti~~913][ o 1!JUpj::ii::_ill:_f§,@,ft~~-~~ EZ.1tf~~3][-*m ( WMS ), 1!JUmtA1-T 
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m (DCS), ~tE*·~.l:!ii:fJ\.\~111U-*m (SCADA) ~. ~,&,M_~:Ej~J:Fz!:lifxt::ii::.ill:.:lit 

1-T~:E18"J::ii::.ill:.WfW:~3][-*m ( ERP )o ~-*m~:EJIVG~.ill:.:%-®!k::'Z, {El.R%nX:~~-nX: 

**0 
Iffl$, oo*~~~~3][~m~.bz.:;fj)B"J~oo*~~~m~~f**~~m~~. ~ 

EZ. ISA9s ::U::.ill:.-*m~~*U-*m•nX:oo~itilt, ~~xt::U::.ill:.f§,@,ft-*mm~ml±l T~~ 

tt•~ o ::ii::.ill:.~if~~.ill:.:%-.bz.:MlWi>lt~**~~.m:±l~ifB"JfflA~-*m~~ o 
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:il::.illt.l'8tmt~:F£*~ 11~!J!Iiftf~]£ ~i!J~~:F£ 13,0 E! Z9J1t ERP 
*~ *~ *~ J»1:!i~ 

!!'ill!,*~'' -fr;fi/t , [itl{ifi\Z )C~~ :lffi)lj 'l1f 
ill<, ,g,JliC, llil)Elrff'~ 

SRM CRM OA :F£*~ }£*~ :F£*~ MS 

~ 6- 1 i!iO~:lE~fJ3,111H-t~m~~7F~~ 

( ~·.:.> ~J;It~7]-IJ ;f_;f:._i_j .&_a-~] GMP ~gJ:k !fdj(,, $.111:.*~0'-7-J ~g) :k%1 :itd'djc,;foii~ii~) 

m~~*~~m~~~~~.~mm~~*~*~~~5~~~-~*.mm 

~~~~~ftmmatt , m~~~~*~ftmTm*~B~* · ~~~~~*· B 

~~~~~~~~mo ffi~E~ , ~I, m~¥~~B~.~5B~ffl~~~~~ 

~~~~~~~k.~~~*£~F~. ~~M~#•m~*~~~*~~,~~ 

m:oo , M~~~, ~ntl!JXlllFL~iM, ~mma·ti-f*iiE, ~~*~~~ill'.:*B:Yr~ o 

~=fJJt, ;;zJs:$7tl2J;f{f~ft00 GMP ~*~tlff'i, [)J ~%-~lf&~t~!&'-. ft!1:Ht~m~~ 

~~&~*~~--tt~~,*~~~**~~,*~~~~~~~~-~. ~~~ 

1JH;J:t*~1Jl1.~U, !&'-Afll{~ffl 8fJ~?5-~iY., m t!JJ~~~~~~;J;Jll,:!:!f!.:itt1-T11§L~, 1-t~~o 

-k:i'l:r1 /.J...::I:t-61-1:+ 4 .orr.. Lr£; l .orr.. AffiT:>J4 ->.L.. J~ § J~z4r'L\.h(,~b .§. J~§ J ~ ~~i;;ir-E1m. /i-'IW)J,.. ·d:~:'J 1~ J;f!. : ?17 J;f!., :11 - 1=1 =I ~ IJ · I R''"'' I'LI!CC1Z.P~F-J /?,, 'IR' '"'' I'lJ?J".,;JLTif?l'::, 

~ 2 ~, Jr-mT5£iM:IIf~VGl1sMI§r.~,1-t~~*~:tmfPJ?"-B=~ GMP ~*· ~r~1.m:itt 

B~m~~~~~~~.&m~~*~~~~~~~mmatt~*~~'IW7t~M

®tJT~fi§L~,1-ttt*1qzT~~Jr-m; ~ 3 ~. l2A*~~frl)j!iJM~tlf~. -hHtxu, ~~, 

~B , ~~A~~m.M~~!&'-A-~ftmma, JXl!lFzm~~#•m~*~.mili 

T~r~%-~lf&~-~~~~*MiliT~75~~;~4~. MiliT#•m~*~

iiE8fJ ~JJili:~.Bfil~f9tl o 

;;zJs: $% YfJU ~ 8fJ-~~~ f ll ~{§U , {.£ 1'1= ~ ~~ ~ !J I A fi§L~A-t ~ntl! GMP :dJj i=f 

~~?5-tt•~.~ft*~~~~~-~~~o ~~m•mm~~#~~£~~.~ 

JE~{f~~~~~lf~.btM~flm~~#fll~JJI[~~. !2J{££:ff~~±-lt!.~~ GMP ~~. -~ 

GMP ~;i:Jt o 
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i!ffl 1* }@, 1-t * m :itt 1-T :'t rz: 11JU m ~ J_l , PI~~ GMP 8{] ~ >Jt~f,;;j\:1-t ~ l'i !r 1-t , {5f: i.iE 
--'=J GMP ;f§:'kB{]nsl#J:fl(fi.~1id!M-¢J1J:rt::fA1.:Y o [P]at, 1*J~H-t*mB{]f!ffl, ~y Txt AI 

8M&*ffi, ~1ij;7 A:);]&J~B{]PJ~~, m~ Tic*B{]~tmPJ~f:E o *mxt GMP ffll#JB{]ic 

*, {]!! -r x>t :'trz:111U mif§:'k~tm:itt1.:Ymit?t;tJT, :7g EJ:-~t~~m1:Jt T :itt-tl71:&tm o 

;zjs: :$':III~ GMP ~f,;;j\:fif!~ i3; 7 ~ JJ!Wj rfb 11Jti:@ ~ :Ef$ 8{] 1* ,@, 1-t * m~a 1PJ t+i! GMP 

~f9tl~:>R, L2JEZ.~-Tit~Jtrm:itt1.:Y8-¢J1§,@,1-t3t:-!i~:t1JJti5l o 

6.2.1 tJL#J !::3 Am 
{bli'Jf ~1*,@, 1-ti {tat, ])J r:'k-T:fJL:t1J--'=J Afft 8{] GMP ~:>jt, PJ L2J~ m El=l 1*,@, 1-t 

*m~:r_~ o 

}~~~* ····· ········································································. 

~=+A• mill, "S~~~~~*~~-A~m•*~~-A-~ 
~ t~t:i: E"J:h:g:-iJiiJi ~~it~~, :h:g:1Jil ic)Jtti ~ -t ~ 1:%-ff-" 0 

qa-- + ~~ -H:o "-' ",_,__, tt~ '"'- Jj__ Liz: 'tl-hl-. >?r n- +-J, ~ " !>f.i- w~ 1S iii, ,.iZ;R1J1-i -ib:l-p1;11 11~;:Ki~:J' ?<)\_7i'C o 

*L~$:5t~~rn*m~:r_~,-~~~:7g= 

• ±f!fiJ II :JJ~~it:!4u B{]m-~:r_~; 

• ±f!ii) /1 pg~'@2_i':~:f_l j 
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• xt!ffiJ ilruJ, ±itiJI I)J~, :l:ffi) il:ctfl!L 19!~im§~:l:ffi) lli2~1-Tf*:f¥3:fPJ[j~~1f¥; 

• ±ffi) il~~s"Ji'ft..frt PJ[jffi~_ti*fliL i*J5 1'ilJ~~19!~ iljL~l.ffi, ti1.PJ[jffi~_t~_E!.~J!.ifl3 

i'l, f>q {iz~{~iit*~l.ffi o i'!Lfii~*PJ[j*ffl::f!PJ~~. 1ff~ :tmiJ:t~ I ::fiJ;f~, ~it?tffi o 

GMP "P1&liZ.B{]_A_D3.±ffi) li ~>Jt-miEI3±ffi)il~lliB~~ ( TMS) ~l_ffi{~L~,{-t~lliL ~ 

~ti1,PJ[jffiA~~*~~EJ{j~~*~~~ o 

TMS ~/!js:~~~~OT : 

• ±ffi) ilit:iW~W. 3[f#Jl:s'L::f!PJ~ID!, ::f!PJ::1J:r\:8"J:I:ffiJ II1t:iW, -J,t:J(;iJ~1ttit::1JPJftt.1-T; 

• :l:ifiJ II r*J~~lliL xt::f!PJ 8"J~J3jJ!.~f><j 1Jl:PJ [j~J1"ti1Jtxt'ti±ffi) il , Afii:r*J~PJWC:'!:; 

• ±ffiJII~*~JJ!l, PJ[jJ.m:ct~~::tJAxt!ffiJ II5(k*J!t1-TW1ii, ~~*PI .!:J~lD!ii£45*~; 

·~m:t~~~W,_tf><j•m:t~w.•m:t~-=t5~W; 

• ~H:f.ffil!llit:J'~%, i2*ffl? 8'-J±ffi) il:l!tfi, ±ffi) il~~, :@::IJoi*~r_m §, ±itiJil'ftffl 

Ht iBJ~ , [jf£1blt@J)liJLti,~; 

• :EI::{:..h J-h"'b / ' 1!!. ::JJ ~(::, 0 

GMP 1&lit8"J.A_D3.~1DJ:, _A_D3.~7\NifOA_D3.:1:ifiJ II E!"Jif§*±S:i) il ifJt-L ~lD!X{tt, ti1,PJ[j 

;(:Ej({tf:~JJ![*~ ( DMS) "P:l!t1-T~W o xt-T DMS B"J~~~:frm, :@:_!R, 6.2.5 X{tt~Wo 

TMS -itli.±~;fO DMS , QMS xt~, ~f~t11,4}][~~f8]~.!:) MES , LIMS, ERP ~* 

~1"}~, ~JJ![if§~*~EI{J~,IW:~~i,:l'tij~if§*r*J~o 1!16-2 7'1 DMS .!:J TMS XJL~~i.K{fftl o 

[ Iit!K] [ lJn § (I it mE ) ] 
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~~HM~~~I~~. ~T~~~~~~~~-~GMP~*~~~$~ffl~ 

,5'!, 1-t-* m~:Elil o 

j~~~* ············································································. 

~(HY + J \. * S ~HlH~ ~ Jh Jh io/ , !1 r ti 1t ~ .:;Jt ffi.. 7'1-- -NPf 1t tit~~ we, 

·~~•~*~.~&r~*~•A. **~~, ill~~~~~~•~rl 

~. ilK 11 ~ £ £Ya 1. r It:l:Jtt4=11-~ *- 0 

~·~~~~·~~~,~~-M~·~~~E'a5~S~~~fiOM 

~+a~~~. ~~~·~-ME'a~~~~~*C3~~)~~~S~ilK 

tif:i! ~ s~ Jf~;f>fl~ o 

ME+= * r:~•~~c~f•~~~r£E~a•#,#t, ~11-, 

~~~-~~)S~ilK#~#ffi5~*•~nE~a•~. ~k&~~t,• 

:t:XX~~#~fm1iL 

M=~* S~*ff~~~~~~~E'alf:tt~~. #~~~~a 

~L~~*~~rn-*m~~.-~~~~: 

·L~~m.M~~~£-iliTm•,mmN,m~~~ffi~,&~~N~A~ 

~~~*o *m~~~ML~~§~~~~~~~~.~~~Mm*~*~~~~ 

5! mt•tjf'1HA1-T; 

• *m~~t~lffi.~~ic*~m5HSJ~rlfii.N, r~oc, :fl3xt::k4:.1¥Jffi~.&~~~.&~ 

#*'1~~; 

• -*m~~t~~:'i:t~~LT ~R~/GIPJI¥Jt~1HlUJiJ , i2*1~~{~,5'!,, fftl ~o ±~}~, t~ 

~{EL rat~, B;lt.§~ fsL 1iiHiA~~~; 

•-*m~~~M~~~m~mmoc,~mmN,m~ffiM::k4:.~~ffi~~mfi~ 

iijj~1!Jtl; 
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• :J£ill'.PJI'I~~:ff1lf'l~~m. *~mxt~ttH!/GIPl*1ls9~pg~~mll.r~oc£, i&bt/G 
II§'Hf,JT I @J JxU~ ; 

·*~mx~*~ffi~~M.H~~~~oo~~~~~o 

GMP if!1t:Vbt~~;tz:VF~~1fftl 5fi:I;f§zi9!tl ~:>Jt-~ffi1~t=f:~:f_l*~ ( BMS) 5fi:IVF~~ 

191tl*~ (EMS) ~J:_ffi~;Fj[, ~?'ti:!LPJV) ffi~:ff;f§;k:9)§~89~f~*~~J:.ffi o 

it~~;Fj[~~ ( BMS ), ~:f_ffi5fl]~1fftlii!fi$~:2:iJJ *~, :X;J JXL:5:5fi:Iffi£J1t1-T~1fftl, 

:P}H*~;tz:JYF~~}Xl:;l:' ffi£' ¥Jffi.7~J3t~w,!j)EJ=tj,P$:>jt5fl];f§;kj;]JEo 

BMS - ~ 1PJ Bt 1& bt:X;J) lK pg $ i'BJ ii!f i$!K fll ~ ~ $ ISJ ie i$1K k:t ~ ~ ;Fj[ o ~ 1& bt:Xf 

$~~t:il!f~IK~~;ij[~,~S#$~~~JXL~Wffl~fi~~~#-m~*~B~ 

mi9lo 
BMS :91§~-§=j!{.§./G~~~: 

• iffil.7~!3t~1fftl ' JXL:5:5fi:Iffi£~1fftl' :11~~ ~~~; 

·:2:~*~~fi•~~- .~~r:m~,m•m~,mmm~~ ; 

• im:ct_tf.fztJL~JJID:~~. ~sttii~, ic ~~ii'lJ, tx~~~;Fj[, Et!-T~~~; 

• ;lt{~:91§~ 0 

I ur.~ II ~n~ IBI ~~~r- I 
I ie*~~ II X~$& II ~m$A II ~>t~~ I 

HVAC~~ 

rATdill!:JJL ss: 4:.1$ JJt , ss: 4:. 
1nl:Ef 

I ~N~~J II ~~iC* II ~*~~ I ~**~'~t[Jt/,1=*~ '2: 
J±trL*~' ;11.~7.)(*~ 

VF~~iP!tl*~ (EMS), :X;J;fljJE!Kk:t89¥1ffi.J3t, i~!Jt, ffi£, ~1¥-*JL-T~:km~~ 

illfi*•,~~.~~M~#m&*~·*~~~~~.%~PJ~~5fi:IPJ~•~Et! 

-=f~M o 
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EMS :91§~-§tE{!:l./G~~~: 

·~~~~.M~~!K~pgiffil.m!Jt,ffi£,~"~-T~~~D; 



• t[[~@J~JL x>J!m~~i!frt~JJL ff:&, ~¥¥JJL:-T~m17t[[~ ; 

·m~*~,M~M•m*•~m~•m~~mBm~*~; 

• jtftR~~~ o 

BMS/EMS 5J 1§ X~Ht* ~ Et(] :)(E.~tt;PJtiHJiHE:~ '®>lttk::tE, ~O;ff &:'~ Pftm W 5J 
MES, SCADA ~*~Et(]~tl, kM~·**f§,I~HtJ!i&'®>lt a 

"fl.~ 6.2.3 ~)t lEf 

GMP Mi&4&±~h\-J&i.tg(~, ~t1~~1Uft , 15e:ffl~m i! , :&lt~JL1'-$7t~l±l T 

~~m:tE o ~~B~~ffl~M,m~~*~~•mM~~~~i&4&ffl~::AMPJ~, 

i& 4&!±.iff JEJ Wl~:i:i~~ r :ff5f.tt£ 1!Ju o 

~~HMm~~I~M, ~~~ri&4&Et(]GMP~>]t,PJ~~~15e:fflm~~*~ 

)ti:~~* ··········· ·············································· ···················· 

M~+~• S*~~#~~~~*~ , ~~,·R~~#~~~o 

M~+J\. !:E.FJfJ:+l!J:~* ~~, #& #: , ~~, ~it? , ~ ~!z lk.:JIU~S 

*~~$S·~~~,~~A~~~~, #*$S~~o 
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*L~$*~~ffi*~~~. -~~~~ : 

· *~~~~~*~-*•-~~-•~ - *~~~*~~~~mm~*B~ 
*· Jt)J~J=!lP*1-T::r!ti1U ; 

· ~~4tt#~~.~~~**~~~-~~~~ - m~•*-~m~~~-• 

-~M,4#~M,U~~~-~~~m~~-~~~*·~~~~#~~**B 

~~~~~. *~~*~~~~~~~*0 

}~Mi!~* ········ ········· ········ ·········· ······················· ···················. 

~) \ + * s * -ljjrJ Jt i~ -%- 8~ 1:Pi r~ 'fi ~i tJr it ~rJ fiJ ti 1f: ~J\1, {¥. ' i~ -%- 8~ ~i tJr 
fiJ ~i 1~ s * if ;f§ s ~ it, :;Jt 0 

~J\ +-* ~£ ~:lt3t 1: 7c~i1~ ~i~-%-S * :lltfr 1f.Pffl R, 11f%~.>jtJ§-

7JPTJfJ-fi£F o 

~A+/,* m-t~£1£F3tt&~~i~-%-fP1x-M-, m**1~m a ;t, 
~:;Jt~-~~~JfJ-~~--¥fP··-~~RB., ~~-~IJ:.FRtfr 

~ 8~ ~ Jb :g f,f-' ~Jttif!J tfL% ~ 0 

*L~$*~~ffi*~~~.-~~~~ : 

• *~~~t4f£T-Bti'SJ, iE1-Tffi.'J::, ~lJ!t:~H&)jjt0~f§,i§Uil~ JE~1Hf'f:lfl:~it~U , Jt 

%nX;~ttt?~~U~ft ; 

• *~~~t4f£T-4lJE!~4~.:fzJ':Y! I?7J'ti~1H!iit~U*, ~f'F.A.DH!HiiHt~U**1-T B 

-m~:fN:1ffQJ5~ 8"J ~ffl)jjt{£ ft~~ ; 

• ~ 4iE1-T 1±\ :EJI.\i!i)l: Jl!~~:EJI.\i!i)I:Jl!~~U! Bt , * ~~~J4f,gtl ~i!i)l: ~!I1!i ~ ~~ iEn'fnf!i: ; 

• *~~~~~4iiJ:Jl!~~~!J&:tli5@l®i~*:fJT , f9U ~Q~~fUffl$, 1~t11JY!$ , iiJ: 

~!®:12Sl~*:fJT, ~~~4~1Hf';fftk.Aff1~~tl ;f§~nfJJtli:*1-TJ:Yii?lJ'tiMU? o 
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)~:Mi!~* ............................................................................ ·. 

MA+~ S*~m·~~«~~*~~~~~~~~~*m••· 

tA.«*-~~~~~~·~~«•*0~*~~~ . #~#~*~~0 

~*~ ~«~OOS * ~~~~~~~~*~~m~ OOo 

MA+=~ ••. tA.«*.m f~~~~~ ~~·~~«•S 
*~~~~#~ . # ~~~*~~~0 

~~~$*~~ffi*~~~.-~~~~ : 

· *~~~~m~~~~-m~~*~•~uA~BmMtt~m~s#~m~~ 

~~, 1Ytl :tm:xt~f'tic*. ~f't~f'F~.¥!¥ , ~f'f£)jj;:;5~1-T~~; 

• *~~~~~~~~~~·~~m)jj;:;5~~m~~M o 

GMP 1tVR8~1i::~ix4-~ffi{b!l~~~~*~ ( EAM) ~:E_mf~L@,1k.~fj_, ~~ 

~m~ffiA~~*~~~~~*~~~o 

EAM -=t~~~~~i1~:ftor = 

·~~m~w~ = ~•~$mM~~~*•~~~ffl•.~m~•~~~~&m 

~ . ~~am.~~~am . •~•m~m~; 

• ~itt? I 1'F W ~ : 5mit~)(: il!:fiH~ , it)GU MHJi ~ R J:UI ~H1:£1H~ , J:UI 1~7J'i1£~t iii , ill!:*, 

•~••m~tt~~~~·~~~B•tt~; 

• Jtt1¥WJ1.: xt~4414~f±lAJttRJtt1¥~1-T~~iW~, 3fxt414~$1¥:ff#J:Uf 

~ ; xtt~ff~4Rit:I:~4~1-T1?rJJIWJ1., !EM~!ER~il; 

• ~·~~$mM~~= *!ilklit)GU, ¥0~-l&. ~~tW~ . iftiJt&~t$ . 19:4:&,~ 

~~~~illmMWJ1.; 

• ,~illi~~J1.: rli:RlHt)GU~mM~:JJi!, xt~4~J.!E,~f.ft~1-Tffi!W'i1£~1!f, ~iiE 

~ 4 ~~,~ ~{!)(~&§».-* .~Jm~tzHJ.; 
• ~iJl.Jtt~~= rli:P.~~4R;tt$1.ftJt:ll.1Gm~~•tt*· ~r1.. i'F~t~Ff't~i.Rltt; 

· ~~~~=~~*~~••~*~· **~H - ~~m~~~. a~~~. a 
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~IH:f :flfi o 

~%E~A~~~~:flfi~~ . ~~~~~~~~-~~---~~~# . ~~ 

;jjti£~:i!!:1-T~J1[; ~% MES, LIMS ~*~i:!LA~~~~:flfi~~~. xtfYtl :tm$ iSJ!±.F~ 

~*B~mtJt~.~m~~~~~m~~:flfi;~~~~~H*B~mtJt~-~~tJt 

~- {i(f'i~~3<Jcm~s~~J1[ a 

;fr!~!i~~$3]t, EAM -~PJ!)JJ::ijE~, APS , MES ~*~~nlt a 

JjJi__l::ij EAM:J(K, _t&;*~PJ~~!!R~~B~PJffl;j;lt~ , ~~~~{§}@,~ ; EAM 

PJ VJhA MES J!R1~~~!±.FtJ\.~~!±.Fit~ti1§,@, , ~f!;fEI:kf§,@,gcfjp~~~1HiBti'BJ; 

PJ~hA SCADA ~Bt~~·!±.F~~ B~:k@~f!*A EAM, 1!~~8~~1tt?f*~__l::ij~~IF!±. 

F~1-TtJ\.~~~it, i:e*~~~1-T~~ . it·~~ OEE ffi:~; PJ!)J~~~141±'~A$1§,@" 

~~f~JJJt* , ~~gc~~~~f§",@,f{$Htr~ E~a 

~~:TfMf§,@,f-tif'FBt , ~T:kr!fPJt.f!ijF~ B~ GMP ~>lt . PJ~~m~ffl1§,@, 

1-t*~~Jj[ o 

}~:Me~* ............................ .... .. ........ . ······· ····· ··· · .. ......... .. ... ·· . 
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--~WA* •**~~~~~~*· ~~-@~ : 
C-)x~~fPf1*~.~-LmR~#~~* ; 

C=)~~~~mm~#~*fPC~)~~; 

( :=, ) :)iyf{B:ftfl ; 

(~)~~-;ftl~~-(~~~)~~* ; 

(~)~~-;ftl~~-(~~~)#*~~%; 

( -"-- ) .J± dlr "" s ;&, hr *" ~ tl'i'. '1111,. s . 
I\ 1~~A'"-''][ 1P" ' i:':!J;j)<:~~;AA.]i[ 1 

(~):Ji~~~~~~~~%~~~%; 

C A ) ~ ~ iJt a}] C :k~ f1 * R ~ )a 



~I~$*~~rn*~~~.-~w~~= 

•*~~~*~~~-~~~~0~-~~~.W~*B~~m~-R~m~~ 

A, -~-§.1%~f$, ~:1:, ~~BAA, 1tt%, 1~~~fi~L~" ff!Hl, ~*i~l2Alitfi~ 

14-~ , 51-Xffiti?£~; 

• *~~~t~iJfE-~%DJm~JH~~~1tt% litiU~ B AA~f§,~, o ~Ji§-B"J:J;J.JnU-flRPJ 

~;f!Hiit~W>Jt&ii o 

}~~~* ·············································································. 

M-~·~~ ~#~~~~&~~~S~A~*g#·*~· ·~ 

:liJc fj- 0 

·-~-+-~ -*~~~~~*~~# . S~*~•#,%., 

*I~$*~~rn*~~~.-~w~~= 

• !:ttzo~;f-L JJX:Jb-f,R~1:£~:i:ili&¥-F, f&~it-;fil3=f::ii_H:Y 15~~~~-ftffl o M-TW~ 

Jl&¥-fB"Jf!!Jt-1-, *~~~t~fti:1ttll&¥-f o -f,RE8~~$:ff:B"J*~ ( ~0 WMS/MES/ERP ~) 

rPJ~~;f.&~89*~ ( ~0 LIMS ~) .£ffi\if~, -f,Rffi LIMS ~*~~~li&*Fo ~O:ffW 

~, ffi WMS/MES/ERP ~*~-fc~ll&¥-f:l:~$:fff~L~,; 

·*~~~*~•·~~f&~•m~.~f&~t-~-~•1£*~~~~-r~~~·~ 

~89~;f-t; 

• *~~~t~ir**, 1~~ , /Gir**~~·~~~*o WMS -~~}A ERP ~ 

LIMS ~1~f&~tr!f:*=, Jl!~~;f-f~:l:~~; 

·~-Tf&~~-ili~~#~M?£B"J~-.W~*-&*B~~~-~~:I:~~. 

*~~~t~xt$1¥B"J~Jii~~$~; 

• :krf~L~,ft*~mf)E GMP ll&¥-f~>R. PJ$,~~ 6.2.61:tzo~~; .=k-T:ii_H-T~>Jt. 

PJ$~~ 6.2.8 ~:J:1~HJE~B"J;f§_:kr*J~ o 
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j~~~* ··································· ·································· ······· .. 

ME+~• ~M~S~*~~~~~, •**~~~#*-~·

~~-.*~~~§~~~~.~~#~ . ~~~£,#~~~£~~£ 

~~~#1*4~~ £ 0 

M-~-+~• 5~~S~#~*~M~·*M~~o~~M~ , 

~~~~m•*~l-~~#-~~' S~*ff•* o 

~I~$*~~ffi *~~~,-~~~~ : 

·*~~~~~~W*M~~m&*fi~~~W~~*~Wo W~-~~~w• 
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itlffft1t~iff~~$ 
ffl!M 

ISPE { ~~f § Z9J1-r/:Ef='~lil:U~I¥j ~ x1"*~8"J1:i!J~Wt~U:Jt.:1gff;t~mlli, r_vr § ~ 

~,~fi,*~~~o ~%~~~~~-~~~~·*·~~#•m~*~#~, 

~~,~-~~~~~~.~~~m~~r~mffi~~~ffi*B•~·*•~~~ 

*~~ntli:m1;~t~?5 o 
ttx>t §1W~~r:p~:fL8"Jit•:fJL1t*~~~mJE MAR ttx>t~JT=r~1:i!J~M~-i'~ 

ms"J-f!Jtj~:>jt, t~~Oxj·m s"J ilffipf:~Jrm ( GCP, GLP ), -~~Jij~ ~m ( GSP ), ~!1m~ 

ffi: I ~ ( GVP ), J'&,~:~JUJ!J~~-1' A~~:iliii~~:>lt; ~~f='Jbt.§.%~**1:f='~f!J~PJ~~ 

~~~BM~:>Jt.~Jb~~~~Jb~~:>lt;~#·m~*~~~:>Jt-~r:p~~*B 

~7t~~.~m~~~~mm~~~~~*~o 

#•m1t*~~11JU~~~r:f8"J5 1 A~~:fL3::~~~5fiJ r~~11Lf,J8"J~F1fl, ~aj·, 

~-~~00.~~-T~~~~~~W~~-. ~~~-I~~·o ~~Dlr~B~~ 

V.Jl~~!J&t\5:©:1~, Jl~Fs-;f~~B"J~ JJt51 A #.:fJL1t*~ o 

~~?J&mPTatt~~~~~~~:>Jt.PT~~?5*M~{~•w~~*~~{~ 

-~~~~~~!lm~*~ ~:5tM;~~B#I~r:f~~~~~~'~*~~~~~ 

* ~JfO.lf!.;fJL~X 14 , PJ ~~*:5tM r:f~~ ~ * ~iiE 8'-J ;f§~ pg ?i¥ o 

6.3.1 tf!li~ 

~~11'-!B -------------

#.:fJL1t*~8"JJE)(foM~, ~ GMP #•m1t*~ffl~ ( 2015 ~ 12 Jj ) r:f 

mlli,#•m~*~~-*~~#~-#ill~. ~mJE~JE~~~o ~PT~~P~ 

s rr-ou-3, ; )(s"J-tt•m1t*~~-tt•m*~ c ~*li *~ > Jfo~~s"J~~~~Y.nt:ri 

~-i'$:5till~;~r:f#•m*~c~~*~>3::~~-#~~#c~m~#>~~. 
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~~~~~~m~~~m•~m~.A~Cill~)~~~~~N§o ~~~~•m 

~*m•~~~m~•~~mT~B.~~~m~m~~-~~~~~~~•m~ 

* m, ~1-&* m, :!!lfr, A~ , N 4i~~1.l11U~ C 00 6-16 )o 

itJ/:m-*~ 
( :J£1li~-*~) 

~1-T:£1-:l}'l 

C-EJ.t.t:ttfm~JX1Ja9IiJZ5!1r:s'I.!l9ittr-m1-t-*~· ;Jtflli-*~· ~fr, J.JJ1, i&t~~*~~> 

;(fflli GxP Ml~!l9J.f~if'~1-T!l9it~;f!L1.t-*~f19 PIC/S li!. :!W~tr~ ( PI-011) 

~ 6-16 it~fJLf-t~m 

*•~~~~•m~*m~~~AA~m~*Bfrm.~m•~~m.~§~m 

c~m~M~m.N~H£~m.~~~~~~m).~~~•~m~ill~~mc# 

;l§-T GAMP5 00 4.1 *1i-8"Jtlal£ )o ~~it.tJL1t*m~iiEI~MH~~~)§-~~1idfi 
&.~~~~~m~.~r~~#;l§-o 

• ~•m1t*m,:ps"J~iitfl~t1J~>Jt . .±~i!JIJ£7JnmJEit•m1t*mrr:11t~1crrmw 
~-~~~~~~W>Jt.~m#~tt-~m~oill~*~~~MH~mA~~rr~ 

*~~~~~~~*~*;~r~®~*tt~*~~~m~#;l§-rrfi~~ffi*~*

tjl1t~tliti¥I~ o 

·~•m~*m~#~*.±~~J£~~~AA,:P~~mMwm~~mw~~.* 

~~mm-®~~~~11-m~~•MwmAmm~~~. ~m~~#;l§-o 

• ?t -!J:-®A1-*~1.9u o :t}i1:t~;-®3Cm~•~A~~r.m~'IW&. ~ 1;t~;~~#;l§- o 
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744 

•=~-+=A *~~T~**C*~*M*~~)~*~~ = 

( + 1L) it ~tJL1t %dtt 

mf~%~~~~~~-~!~ . ~~--·A, t~~~~~~·ili o 

·=~ ffll: !j!Ij •=• ~~*~s~•~~~m~*~~t•~~±rl« . s~~ 

·-~~±···~-~~~£~i o ~~~-~~*~~-~~ . s~ 

~-~W~~~W~M*•~-~~--~-~~~~tt~o 

•~• ~~S~#~~~m~J~~S~~*~~~~~~tt o ~ 

s~·~~£~a~~c~~~.~•. •~.-~. ~¥.••~~ 

~). ~~s~~~s~~~~~wR . ~-~~~~ 0 

~~S~£f~~W%~M*·~~~S~mi~!~·~~~~* 

8~ jc_ 14' 0 

-~~ ~ iiE •A• ~~m~*~-~~~sm«~~-~~£~~~~-~ . 

~~~~tt~S~£f#~~~~W~ o ~~w~s~~~~·~~m~ 

J ~ E~1RJfJ ~ ~ ~ JfJ :Jto 

s~~~~m~!~t•~~ o/*#~-~~~ 0 

• J \.A ~ ~ S ~ t0' ~ -t A )(f:!! JfJ ~ ~ ~ 1t it~ tJL Itt 14' :!tHr • ti< , 1i~ 

: 1 Ji:-"' t;1 I:F1 t:1 ~.,I-l
ly\_ __. , m ;.c_m 1 l1il "-~'- o 

~~~~~~~m~*~*B•~~ . ~~s~~~~s~~~~« . 

•*~i·~~~W~!~~m•~~~ o 

-Ji~ * ~fc 
•+-A *•*~S~*#~~~~:5c#C~~~ . ~*~~). # 

~R~~~o ~:5c#&~#~~~!~~I~~~, §~.~±~~~~ 

Jfl~~.~~m~B~~~±~#~. ~R~M~~~J~~~~~~ o 



M+=• ~#~~-m~~~~-~m~•~o ~~S*~5~~ 

W~~~*· ~M*m~#*ff~~*~C~#~~#~S·~·~). W 
~~s•m~~w~~.~w~#*%~~~~ 0 

m+=• ~~•m~~~~m~~. S*~~~*B~w~~. # 
~~l~~~~~~~~~*o ~~-m~l~*~~-Ail~~. ~ 

*m~~l~CAI~~-m~)~ff~ff~~~~~~~~-w~*~ 

M+~• ~~~~~~A~*~*A~~ml~o ~~S~*-~ 

~~~~~~*~~~~A~*A~~ml~ o 

s~~*A~~ml~~~~~--~~R~~~~~-~~~ 0 ~ 

~~. S~~~l~~~~*~~~~A~~~~~l~~0~ o ~fl 

~~~~ffl. X~~~A~~~~. ~~A~~W~~-~*~~*R~ 

*~~~-~&.~w~~~#~~A~~~*0-~o 

M+~• ~AI•A*•••~.S~~~-A~~~~~~$-~o 

~~~~~~~~*~•~A~~~. ~*m~aw~~~~~o ~~~. 

l~S~~·~~~~. ~~---A~$~~~--~~rl~~~~~o 

M+A* ~-m~l~S~~~-A~~~*···A~~~~o 

~~~~~A~, ~~-~~-A~--o ·*·~~-A~*--5~ 

S~~rl~$. #S~~~~~--~~~ o S~~-~~W~~M*. 

~~~~-m~l~~~~•••~•~l~. mf~~-5~-A~• 

~~Rl~~1~m~~~ o 

m+~• ~-m~l~~~~s~~-~~~-~~~*B·•~~ 

~S*~~w~.aw, •~-~*~~~~~·~~0 ~-m~~~~~ 

~. S~rl~-~~-m~l~~*•~A~~~-. ~~~~S~~~o 

M+J\* :xtf~~-5Til3Jt.mtJfp jc_jj ~ ~#~aH't~. S ~;trjc_ 

#~~~~~~~--~~--~~~~mtr~xjj~~••o 

M+n* ~~~--~~-•~. s~~~~T'~~: 
C-)~~~m••~~§~.-ff~~~~••s~~4tr~~~~~ 

'Jf ~ X1tf o 

C=)~~*m~~~~~~~~~w••~~~. ~~k~•~•* 

~~- o B#~ff~¥~l~~~~~(~~-m~*~~~~)~. S 
~~~M#~--~~~~~R·5~4~o 
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C~)S*~~ft·~~~~~~-~~~,~~~ft·~~, ~~~ 

#M~ft-~**~M o ~~ft-S*M#~~-+·~~.~±~~~, 

~#~~S*~~~~*~~ ~ *f~#,~~~#~~~~~ o 

~=+* ~~S*~~S~A~ , ~~*mili~ffi~~~M o S~ 

A~~ro~R~~S*~-~~M~A~~~~~~~* o ~~ , ~~~ 

W~£~~*m~S*~-R~~~o 

~=+-* S*~~*mili~~-~ffi~~*B~~~-~~~ , 

~~~~~-~~~~~*~~*0*~ 0 

~~*m~-~ft••~~~~m~-~~s*•~~~~~o •*~* 

t!zS * *1i191 * ~ 1t, iJU}U ;ft{R*~ IZS , :#-*ItX-{E! S 8~ ~y .iEtt\'~fPJ:!ir ~ttl'~ o 

~=+=* ~~ft•~~*ro~~~~~fl~, ~~~~s*•• 

{E!S;J~Hf5-t:1l8~~~ 0 

~=~ I* !i!Jl 

~=* ~~S*~~-~*B~~R~*~I~ , ~ ~ ~~*-~ 
~*•~•~-~~~~~~ o ~R~*~~~oo~~~s••~~~~ 

~~*~Ro ~R~*~S*$~f~£~·~~~±~~ o 

~=~ ~iiH~,it:!W 

~=* m~~~R~*~~~~S**~~~ o ~R~*~~*· 

~-~S~*~~~~~~~~#~W~~~ o 

~~* *~~~~S*~~~*~T~~ = 

C- ) :P,ffl-J,A_~ *i.iE 8~ £*~ Y!U ; 
C~ ) ~R~*~~~~m~~~R~~ ; 

C ~) i;J:P!flR~*i.iE:lJi § ~t&t:it ; 

(~ ) ~R~*~fl~,·%~£*~~ ; 

( 1i ) I~' 1* ~ ~~J ~ 8 .fj_ ~ :j:jp j 

C A )~~R~*~~~~~~~~~~~~*~ ; 

( ~) ~##•*~~~~-~, ~~~~~W~R~W*~ ; 

C A ) J'ft ~I JfJ 8~ ~ 14- , ~ iWk. o 



~f~~D4t 

~~ic3k~~mt1iJJ~* < i:it~:r > < 2020-12-o1 11t1H1" > 

~~m~ ~-Tic.~~l~~* 

~=+* *ro~~~~~#~~C~)*~~~~~~T~~~ 

IJiC.j'[: 

(-)~·~~~~~lL. ~~~~*~·~~; 

c~)~#*~~~~~~·~s~~~; 

(~)·~-~±~~-~~~~·~~&~±+~; 

C VEJ) ~J.t;;fm=*.4Ji nzraJ, M1i:zfal1t.~1-Hilil~4it.t%A-l~k-*~~-J;r-~; 

CA)~~~**#~~~~~~~~~m•#~~*-•.t%4; 

C~)~~~~~~-#~~~~~~m£•1L; 

(~)~·*~~a#+M, ffi~~~~·# o 

~=+-* *ro~~~~~#~~C~)*~~~~~~~~T~ 

~~~->t: 

(-)*~~~~~~*~~~~~~~-*~~~-~~; 

(~)~~I~~~~~~~~ft.t%, ±A~ft.t%~~~~*~~ 

.ir~>r; 

(~)*~±A~ft.t%~~~*~~.~~~*1~«~~~~~~. 

ft.t% ~ ~173" ~ 11111 ft ~ ~ ;;fm~ ic. ~; 

(VE!)*~~~-*·~~&.~~*~~~*~~*~-.t%~~~~ 

1*1f*fft r*J ~~~ltt~~ l!tJ ~ i!i¥Jlo 
~=+=* ~~~~~~~~-#~~~roi*~~~. ~~~#: 

C-)~~-#~*~~~~~~~~.k~~-~•A~roi~~~ 

~~~~~~•~~~. ~~-~$*~C~#•#*~-~ro•~-• 

.t%4~) ~~~ ~;fx.fR; 

C ~) J!-~ro i ;fx.¥Ritli.~7}1Jic.J}J~~. ~~~xt;fx.¥R1~?ki!~jft1f#-~~i6J; 

c~)~**~roi~•-~~~i!~~. ~*ro~~4~~.~~~ 

~(t~ARA~~~~4~*)~~*-~~; 

(VEl)~~~~~*~-#~~*~&.~~~#·#*-·#~~

.#~---#~~;·.t%~?±,.&,.ft,~~~-~*·~-# 
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~-+-t;?:_ 
.517- =-m 

~~~~*~· ~~~tt~~·~tt. ~~~~A~«L~L*«L~§ 

t~•.~~-~~~OO~ftL.~*~~~tt~~ffi~m~o 

it-1-t*Yt~):jt,&Jt~iiEi f'F , tl1, PJ !d. $~ WHO , PIC/S , ~ 00 FDA , EU fl:l 

GAMP5 ~;fEI3Ct§(i¥Jfl:l~)jt, jU~'t~:zls:if~?t$~!8H"l- o 

computerized 
system 

it~m1t-*&c 

~ 6-1 WHO TRS 1019 Annex 3, 2019* $:gi.~~~~ 

A computerized system collectively controls the performance and execution of one or 
more automated processes and/or functions. It includes computer hardware , software, 
peripheral devices, networks and documentation, for example, manuals and standard 
operating procedures, as well as personnel interacting with hardware and software 

itWm~-*&cA*ft~~~-~~~~~~~~~~ c~>~n~ttn~~fi. 
~~MitWfJL~#.~#.*OO~*· ~M~~ffl~~~~~M~~~-~~~. 
I:J .&~~!f4=~$xf4xE:8iJAIJ.t 

* WHO ECSPP TRS 1019 Annex 3 GMP Guidelines on Validation: Appendix 5 Validation of 

computerized systems (WHO P-i .?o;f;J; *At-t t-~ .9! ~tt;j({ll.% -~-11] 1019- illt:!lt 3 GMP lltfi;E{l§'r$): l~t 

1t- 5 it Jll:.;fllAt ~ ~ .. it.lJtfi;E ) . 

~ 6-2 PIC/S PI-041-1* ( 2021-07-01) $:gi.~~~~ 

archiving 
Long tetm, permanent retention of completed data and relevant metadata in its final 

Y3f~ 
form for the purposes of reconstruction of the process or activity 

!±l r11Ht~~~m~8iJ § 89, ~--~~KAA~~~M%Mftm~~*~ftm 
GMP/GDP audit trails are metadata that are a record ofGMP/GDP critical information 

audit trail 
( for example the creation, modification, or deletion of GMP/GDP relevant data ), 

'ifiiH~~ 
which permit the reconsttuction ofGMP/GDP activities 

GMP/GDP 'ifii.fR~~::J!ik GMP/GDP *iJ!!f*}~, ( fffti ~~l, GMP/GDP i'EI*ftmEiiJ-BtiJl. 
f~B.t~J~~J~ ) i2~8{J~ftm, %fi1f~PJ ~ m:ffrrt!;JJl GMP/GDP m~ 

A copy of current (editable) data , metadata and system configuration settings ( e.g. 

back-up 
variable settings which relate to an analytical run ) maintained for the purpose of disaster 

* {# 
recovery 

!±l 'fj(:~,~~ § 8{], ®•~~~~CPJ~•>ftm.~ftm~-*&c~•~• 
( ffti~Q, ~*fi~fi~*~PI~~-)~~* 

computerised A system including the input of data, electronic processing and the output of 
system information to be used either for reporting or automatic control 

it~;f}l,1t-*&E -~~M~ftm~A. ~~~m~&~~!±l.mrm~~~~~~~~-*&c 

data flow map A graphical representation of the "flow 
, 

of data through an information system 

ft:®mt~OO ~oo~~~~~~ftm~•~*~-*&c~~"mt~" 

* PIC/S PI 041-l Good Practices for Data Management and Integrity in Regulated GMP/GDP 

Environments ( GMP/GDP Jl~:if .f.T-.l;t tf 4-t:!.%-'i ~::fp'f1t,tH'J Rfl ;k~) ( 2017-07-01 ). 
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IT infrastructure 
The hardware and software such as networking software and operation systems, 

IT~ii:il~f!J 
which makes it possible for the application to function 

1i£IiYJ§;jijff:fi~19$ .lE -m-:~E1-J MJ~J!147fll*X 14, 19~~o ~ ~*x 1Hil't!ltH'F * m 
All phases in the life of the system from initial requirements until retirement 

life cycle 
including design, specification, programming, testing, installation, operation, and 

~lfP]tfj:Jm 
maintenance 

*m~lfP~M~M~~-*~ill~~M~~m, -E1Mi1itit , ~Jll.m:, ~;jij, 1J!~ 

lJt, :tcY&, i*fF;fil~iU? 

process owner The person responsible for the business process 

~:9}j'f,t;jijff.!JtA fft :JJr ~%- t'it;jij 8{] .A.fft 

The person responsible for the availability, and maintenance of a computerised 
system owner system and for the security of the data residing on that system 

*mfft~.A. fft~it•m~*m~eymtt~•~~~tr•~~*m~~ftw~:tc~tt~ 
.A.fft 

* ~Jlfl. GMP Annex 11 Computerised Systems ( ~Jlfl. GMP Annex 11 -it $f-;f.JL1-t. .% ~.if.. ) . 

6.3.2 IT ~uill~f~ 

rr~~~~~#m~~k~%~#•m~*~•~,m•~~~w•m~-* 

~~#~~#~-~~,~mH~u,~~,~~,~~-~~~~#~4&•~ 

*~' IJ&ji§J$, 9=tj8]{!:j:~~Uttl~{!:J: o 

* ifl3:5t I*J ~ oo m~:utB~t1J s~t1J nX;, i'ibt~IJJ!~ , ~ ~1E-= -t-:JJoo• ,'±\ ~* Jtl)( o 

00 6-171~mT IT ~:Uili~;f}J8~~:2js:~nX; o ml.K: ittJUM!H~-1'-~itt~$5tnX;~~ 

~m~•~,~~~-~-~,~~~~~~mtt.tt#m~tt-~~tt~~~~ 

ii, Jl.:lL{t~ §;!its~ IT ~:Uili~~;fl~ o 

~~~~M~N~-~,~IT:1J&f~~A~~~~~-~,Jli)(.~J!~-~ 

~IJr: 

• wH~ c •m•~ffilk:t/XXJ, ~a~:_1flf3C/XXJ ); 
• ~~ftrSJ c ~:JJJc~oc~B;til~Mf~* ); 
• ~oc~B, ~fl.t c ~*we:~:); 
• *B-f C Mlf!-8~HtlJ:2js:*f5J'~-¥~tA1i )o 

749 



ffl?Jliffl@!14 I rn?llffiltNdi=¥-m I fflpj)ffijj!!Cf[ 

6 CA i:A.i.iL $1~~J]!:, m-~;j'J( 

1£ 5 ~iliii*1Jt ~~Xfl"'YCJ[ 
.ill!. 

* 4 ITf-B' m 
~ 
1JM 3 ~Wll~JJM 

2 tJLJ% I ~iJiii<P'L.' 

I ~~ 

~ 6-17 IT ~lit!J~~fi~~J&: 

~.i = t. /#] ~ c $JJ~/#] , r- J~/#] , J~J~/#] ..x. JJ,-0-I#J , .±!" I#J , m .:& I#J ); 

2. IT *JL..% I 4'-t.t.Jk tf •'-> ( .fj~ <t iEiJ , I#J ~*JL..% I »>~A~-S*JL..% , Jft.t.Jk tf •'-> ); 

3.1f'~of.f.'R (»llj}--3, 41iiL IP, M.M!k~ , 4'U.%;.f. ); 
4. IT -til ( ;tJ~1t-ti1, ~;{ji'-f-i; , AD J!d:t-ti> ); 
5. 4'U.%4h-1)} l.j :K.~ft·!Ri. , Z..:K. tf •'->; 

6. ~.it-~1)}iJ-.:i,i£. ( CA iA.ii£., ~)Vi· ;.'Jt, ~.it -~H5l ); 

7. 1't.&*1:-o 

7 

fill 
,~, 
'1i: 
~ 

I 

fftl:tm : :~m *it~~~ ~.ll.l!Ji :l: ~ 1j]U ~ !Ji~ :E!\\ 1f iR ~150* 1¥1-* ~ Bt , PI 1V-1Jt - i'SJ 

lf~Wi¥lm~~~~~~.m~~mre*~~*H-1R~~ft,I~~~~g*o 

1:E~Ii*H1*~-*~9=t s'!JitJtilff*re~f)J"~tn::z~s:ia:i!:JJxJt:ltui ~ § Z9JfttJr~f)J" 0 

6.3.2.2 IT ~~tfj~~i~it !3~i~~!l!U 

M'~j1-~g -------------

~T~•~•m~-*~i¥l~~tt - ~~tt.~~~~~~*~~~.#~~~~ 

~-*B%-~ia:.~~@~~~= §~~-~~~-~~~-l!!t:l:~ . ~0~-~ 

~~~o #~~~~i¥J~~~rl~*-*fi~-o ~~. ~:sT.l!JiJ!: ~~,PJ*·~l}i 

~i¥Jia:~f)(ft~:l: ( ~1it 100 f=1 t:J...t ), ~rl!f'tO:Elf!~-i.§.~;j\~~:l:!!'X~' ?'~!§<¥!}~~~ 

13,0~, :t!O litPJ{*·~l}i~~-f~$Du~~l}i~ HPLC ~~~·t'£jt,~1J,.z.~~B-!J~ u[Oj o 

::zls:$%pg~ttXf~M~l-ia:it, ~IPJ:%~~MHtJ~, GxP Pf~T-f!!ffls'!J~~*:fin~L ~ 

*~~~~ , ~~~~-rrmm~~-'i=t~-~-~-f!!m••,~•w~~~~~ 
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• WJ!-*-=:~~~ C ~A~, 1C~~, ~,c,,_j(~~ ), -lli.PJ~ .. Uit:Wf~~~WJ!-*o 

• JG~~it C f:!tlti.JG~ , 3H_i~4&JL~, ~~JG~, ~ffiJG~ )o 

·WJ~~~(~~~~,-0~~,~-~~~ 

• x~WJ!-* ( i]JI'PJ'Ii19i~IPJ8'-J WIFI f§:i!L iJJIPJ-0\iiE )o 

• WJ!-*k:XN~Jll[ (AD, BtfSJ~oc%-g , ~-~Jft , :t~ T~oc%-g, :)(f!:J:~oc%-g )o 

•lf!.I)B"JftfJk)tW] (LAN) ~MJ£},WJ ( VLAN ): Jli50!:ll.1Jvz~W)Ej GxP ff~~ 

mWJ,*M~Jli[~%HJt~.~~A~x~m~**~~~mB"J~~t~.~~rrmm; 

xt-TIB!IK, ~o='=lf!.WH~:1~i19!~, JJ1Ulllli~ill1-T~i!Jc~x~m~?t~ lli~~. ~n IK 

%~NWJ!-*~~~~NWJ!-* o 

• ~IKk)ti))~W] (WAN): ~Pi-8'-JWJ!-*k:XN~Jll[, :imi1~~:i!~~1'-lf!.

I!, ~~lf!.I! %H13,0WJEJ GxP ff~f!fflWJ o 

• ~il1tAAk:!tWJ ( SD-WAN ): ~Pi-8'-JWJ!-*~N~Jll[, J~~ffk:!t8'-J1J,0WJ:imi1 

i~~¥U,~:i!:im, PJI2Am~ m B"J1J,0WJ, 1:.tz:WJ%JJ'Jti3.nX;~~WJ 0 

WJ!-*t£3+8'-J*f§tli~a)j~Oi!l 6-18, {)lf;Jt~~ o 

:~ 
DMZ 18: 

Jl;ji"J!ff 
J<llll: 

*""' .. 7.!1-~~ i[Jfl 

JI;JI"Jiln 
J<llll: 

*""' ~---t!- j[Jfl 
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~.lL rm &: ~- &:ti;;~s"J GxP fif~ r B"J IXXl t*, 1:E -T IXXl JJIJl\L:t~nn ~ ;Jd:f!T-JR: 1i:ii~11,0 

IXXl o M GxP JXL~s<JJ§oc, GxP fifmrB"liXXlt*~iR:&,®r:il1m~rU!.*JnU, -§:JS1.EJ.~~~-T: 

• x1*miR:1i*fflX£tJLJC~tA1i~1!fflfft~±:,J~r, xJ.§J~f*lll~J~'iR:*ii~!llr~XXJ 

t*;JJt~s<J:ii~tt; 

• 1DI~mJ!~: ffl Jt1i: :!f:rt , H:XJ. @l ~ ; 

• jXXJ g* 19: ** ffl :XJ. Jt!Jffi j 

• IXXl t*Jft31L:t~1Jn ~ xtrM rP:J 1c~~~ J~,lii~ o 

• ::ttz: jXXJ JJlZ ~~1m jXXJ t*!lro l~ 1% ~ 0 

• ::ttz:IXXJ , M~IXXJ~~tqfflfQ-J9:1im*ffliiDJE IP :L'lt!.±1I?tl'!ic!.*JnU o 

• 1J'i~ 1XXJ ~~ !1iffl m*ffl $J ~ IP :1:-tt!.±J[ ?f l'!iC 8{] :!f:r\: o 

• .l:!ii ~ jXXJ JJlZ ~~1m jXXJ t*!iro:flll!Wi~ 0 

~*~~~~XXJ~~-£~B"l~~.~*moo*~fi~~~B"l~*~~~~~m 

1¥1, :tm GB 50311-2007 ~~*~~Il.¥iR:it;J;JM'i1)) fQ GB 50312- 2007 ~~*~~* 

~Il.¥!Ji451J]7!1 ))o ~i)(~£1:.tzo1Kk~PT~*ffl STP, ~{lli*ffl UTP ~ STP ~~~o 

~Jjlj :ff:J){I*J$ ~~)Jj{!J!U 

~iJit!JeJ IXX.IM~~* 
n~*&c. ~~~H£1, ±t!1 ;f}i , ;fJL ;f§. UPS , YJ!H7L ~ i)ii] , :fi ~ {H~ it .illt. 

PJ L;f itffl r:p ~ UPS {~l'fl,tfL1"E 

IT VLJ% ~XX.~!!~* ' ijfi%-- D l'£1, ±t!1 t!i , r£ l'£1, !:J UPs , 4: 1* m ll7L ;m w ~ i%L tt ±m , :tJL f§. im 
~!:j:ff{iti ' 1jZ-~ :i!L if,if !Xl*&E, tHi,lkJ3C 1'1~!:JfJM9!, rH~I!ll® 

~XX.~!!~* ' Hli%-- 'D l'£1, ±t!1 t!i , 1£ l'£1, !:J UPS , 4: 1* ¥fJ llJL ;m W ~ i%L it ±ilL , ;fJL 1"Eiffi 
!J&fmr:f{,' ~ !:J:ff:ML 1jLL>. 

p' :i!L ~!Xl*&E, --~, ~-,~ ~~~~~~1'1~ . rH~I!l~® , 
!J&f!$j(: Jj\JJ'£*&E 
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!'&fV!~JJI!*B~%~, :fffm, 5¥L:fi~, i*f'F*~1L ~ii§J$~, !'&fVJJli&i¥J)]!:JI!iJ: 

• B~%~mJ'l.*~Piffl·l"£ (RAID, B~%~~ff ); 

• :fffm}_j)ZJ'l-*~75:1f:r\:, xJZ.f!L=*o 

H. f~fflWft)j1f(tlli~HI~-f.Ji~t)( 

·~ ~*~~I~*~#~T~ffl~JJI!f!L(:fi~~~ffl~~M~~*~ 

• GxP *~m*ffl~PJ J=l'l'l"£~1lr~ff:Jf:r\:, PJ ~~~JJI!f!Li'~:r\:~l;!HJ;Hti'~:r\: o 

• GxP * ~~il§ }$ FzB1~ffl~PJ ffl•l"£ 8{] .± * :Jf:r\: , mffl ,@*ffl fJJ. ~t!g~ o 

• GxP * ~ i¥1 ~il§ }$,@ ;fil mffl ,@)tjjiJ 'fflt~ {f/f [PJ B~%~ !'8f Vffi r:f o 

I. ~mf)$Ef9-f.Ji~t)( 

1£~•m~*~$~r:f~~-~i¥1~iliiii$~*~~•~mi$~1*f'F*~~*· 

~ii§J$~~jGJJX;)§--~~~~£f,ff~~ T '§, 3f£#JfJti*f'F*~8{]~~ T 'E1¥iJ:lif,ff o 

~~~ii§J$~~~~~T~-C'E1ffi@/f~~)i¥J~~: 

• ~~~ii§)$B;J~~~~:!M:92.~fflt*f'F*~8"J~J_Iffl (administrator) ~~. im 

#Jti5!.1£1*fF*~Jt.lL -1'-*±-t!!~JJI!fflY*:%, :itE1-T~iliiiJ$, mffl*~~~~; 

• i*f'F*~~:fJI[JJl,}_j)ZJtl*~~:fJI[JJl,~ii§}$~3][JJl-J&~~/f~AJJl o 

* 6-s ~nxt~•m1t*~r:p:m~*1~£],~J[75~Eff~i¥J IT ~:u:±l~¥J~~s"J~ 

*:it!:Bm~~Jt~.'E1m~m~=•*~*~i¥1m~,~m*~~N~~*'~~ 

-i&~~*~Jli5!.' 1:tt$~ 0 

~mm1HM~tm~ -=~41Mit~ 

·•mm-!l-ffiC~~~A4ffi.fi8&~~€~ ·-~-!l-ffi:#•m~*~ffi*~~BM~*· 
-!l-{Ji ); 417i1±*~BM~*±i!!; 

• mffl*~417t c 4ltiX£lfi"fu"€ ); ·=~4ffi:4ffi~~**ffi~~~~rrmm 
•BMW-Il-ffiC~~~M~-!l-.~4,*•* ~BM9=J'L'; 
ffi.&~-!l-ffi.~~4ffi, B~-!l-ffi.~~m ·-=~4ffi:re=~4ffi~~~~li~*WC~ 
~1lk~B1, B, fifl, JL *· ~~ ), f&M* 16$!.~11' 1.9l:~ ) lj3t~®* 
~:m:~·jj:~ t!Ht:fll:[~~; 

• x14417J, BMW:JY1li~xf4~ 
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J. ~1JiHHfri&HtEJkJ}!i-)0Jj{IJltl 

t&m~ms"JJt~llMt, xt~m~H-m1-t*~*fr:5t~. EiH5E*f3H~~ o 

• ~,L.,lk.%- *~~mJ:&~:E.m:L1s::l:-tt!.*f)j-fuJF.:L'ill.*f)j- 0 ~mJ:&f*iiE~st*f)j-o 

• 3Clltlk.%-*~~mJ:&~;:.m*:~:**f)j-o ~mJ:&f*iiE~st*f)j-o 
• -JBY:lk.%-*~~!Ji5li)I~:E_m~$:;$::1:-tt!.*{)j- o ~!Ji5l&{%iiE5EBt*{)j- o 

K. ~~iJii-tEJkJ}!i-)U!j{IJltl 

• t~>L.,lk.%-*~!@::J<:liY:~:E.m:L1s::l:-tt!.xXti!f + JF-:1:-tt!.xxti!r o 

• 3Clltlk.3J-*~!@:j(:li)I~~:;$:~~$ o 

• -JBY:lk.%-*~~!Ji5$~~m!@::f<: o 

L.*~IT¥®-~EJkJ~~}!iJimfiBEJkJ}!&,~~-~~,mmm~ 

1Ji!i$Jt\~~ 

• lxxH!:tc~s"JJ!NJffi:IJlU , 1~lg-{fi./G~~-'f: 

o ilititit<A:lLIJ'F.~ Jd-iaft<:E.l+x!XXJ~ VPN 9;!~; 

o Nit:5t!K:lLI:W-~ ;JdlfUiJJ i'l'iJ~1!JU ; 

o NH~£f!L; 

o Nit B i01i it*~; 
0 ilititffi;J:Ji~:fft*~; 

o NH~:fNiJ$1fit*~; 

o t1JJ!ffi;J$ ~:fft, ~A{i, ~if;/]~, ~APT J)(i!fi!, ~-i'-~fiw-~lif~1~MxiSIJ o 

• ;fJL}%fQ~!Ji5 9=' JL.\:tc~Jti)(: 

o ~W:tc~: WAO~~~~~.~~~~; 

o N*:t2~: m~~~ , 7Mtt.illl.JJt~~; 

o ~m:tc~: it•m1-t*~iJ3 i'l'iJtX~~ , ~t!i5iJ3i'l'iJ~1X o 

M'~11'~B --------------
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• WC:'i:~JlR; 

• ~~~JJI!; 
• ~~%-~~:&.tV!~JJI!; 
• ~f='Yjfij~J_f; 

• lXX] ~4l ~ Jli[ ; 

• *{jt~~~~ o 

#~#•m~*~~•~m5&~rr ~~~~~~~~JJI!,mm~~~~-~ 

~IT ~~ili~t1J8{)~~, J!i)l_ 1~2'~{_§_/G~~-T Lj r'i'~{)(.: 

• u!1tts%l3. 11 ~~~j#c; 

• tV:1tts{)Jt&*~~?Jl:~; 

• Wc:'i:~~~~~Zili; 
• IXXJg4l~t1J~~?Jl:~; 

• ~~~*J[Z9Jffi.m:lll@-, ~fRHZ9Jo 

tt.t~rrt± LIMS ~1-TJ:f, xtA~MJ$~1Nd'F*~~~;f~ T-EL, ~p~~®J[~iiJZ1tiA 

*~%xt~MJ$8{)~~%-fa Z9J5fllmffl*~~~%- fa ZiliF~~o~ o 1±1XX1~!1fit ~ 9=', xt:lllJIF

Il1J J<.trMiJ1/'I:iJm:lll@-:itt1-TiJIJ:m, ~P ~i-f1tiAxtiJ1i'UJffi.;fR~~~~o~3ftP!HJ:\ o * 6-6 m1~T 

#xt IT ~~ili~~AflliJffiiJ:s{)~~ifpg?f¥, 1~~~ o 

J]j!§ IT ~litll~~r*J~ ~tt~JJI$791 ~ru![flUJ)I:i't!fm 

• B '/t~iNU$791 • ~1'Jmt~ 
B'/t$791 ·1~HfHt~, ~5'Hit-E, -~llil: •B;G; 

~ff~ - ~N:JGP.X; 

~!\S9=''L' • WJJix~iifiOJ 
·~ff 

~JJI 
gc~ • +-~, ~ft:J:, ~mx~iif i'OJ 

• tttfl[flif* 
• iifi'O] B ;t;f1:1i;:fllt'il3~ 

• ~1'T:f/F~ c r1NtJJt;f1:1r~JJt > 
i&t~~JJI • i)t~)jjt~ (UPS, i&t~, 18f1mt) • J:EW!~oc~;f1:1rmum:ic:~ 

·lf!lll!J;f1:1x~~JJI 
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:riJ!§ IT i!1Htll~t1J r*J$ ~;t~~m~ ;li!!-~89PixN!J&J 

TJj!14fl:l~141C~ • !J&JJlll1C~%ilff;IT~~14 ' ~J.:148~JiiJHiA • S:~ifntNd'P:!iJHiA C §:JMHIDi9:*) • jJ!f)t 

• tftt? ~~Wfl:lffi 5eJ!c:l': • ~:ff:ic~ 
We:!':~~ • JL :#; :Eb 1Jb.5t. ~ ( TJ! ti lfJd~ , • i9:iHnWC:I':Xi'~ 

RAID 19::*, *ffl~Ei=J) • t7il+l!l 

• Ml.ffi:ff ~~ 14 fl:l*x 14 As ]!i!Jl 

]!~*~ 
• iJliJ~WC:I':*~ • £i!Jl:f'Qill~ic~ 
• !Xl.~~W1ti • ]!i!Jl:f'Qi!JHIH5· 
• :flti'i I :f§jf3 

• J:iil fllJ tHfH? ;fn !'OJ ;IWl fWHk: * m , • tM?it:J<;~ 
TJj!14%il~X14tt1? f.jizffl;f~ff$).:14~ ~ 14 ~liZ 1~*" • tM?B~ 

l'~ff1C~ • ]!i!Jl:f'Qi!JUic~, :HH5· 
f-i:l~~ 

• fa~ I :¥::1¥ 
ij~:%-fa ZSfJ ;fri:klfJ • ij~ :%- ~&ill~ 89 ~ Jlfli ( 19~ ~n, TCP/ • $148~ 

IP, ~rffi~14, ~t\iiJliJJ i'OJ) 

·$~~~ 
• $~, 1tffl't~&. PI ffl•lifl:l 

*mMI:fQ, $ 14 I • Jt:l'Lifnic~;~5ixt~;t~ 
'lifJ~:fiH5· 

rOJ!ITfic~ . J'OJ!ITf ·fl-~ • $14 I :ff1\t!lt:Elll1~15-HJHff<%ilt!X.15- • offl!l;l]i:JP'fP4~llfl:JJ'Wtt}cjJ~ • offl!l;i]iS' P'fP4ic~ 
·Mr~ 

• ill1Jt 
• :ff:i'~~m • ill1Jtic~ 

ill1Jt •!ll::l':i9:* • i9: *!ll::l':ic~ 
• ·l*~:ff:t~~m • ~imfft~ 
• ».>'H~M;~t J.!ii ftt1 !l1: :t§L ~~1m 

• 7tWC:flt!ll:~f'F .illd7t7t~ • 17t 7t ~1"1Hc :Jt ;1'1; ::llH£ :ct~ 
ij~:%-~Un • *ma•HSJ iiEB9J.!iiffl~ff 

;ff:{ifi 
f'F~b)li]!Jt • 'lifJ~Jlii:fQ (CPU/ pg;ff: /10) 

• :t§L1NH~ 15-
• ~14 I 1i!1Hi-TS:~ 

• :fQillHc~ 
• OS 89:3T~fl:l;'f !-T1C~ 

•tse"ffl)~[XX] 

JXXJ~tr~~ ~-=:tr/XXJ~ • tse"mx~~XXJ~tt • fXXJ ~Mii!+ 1!1 
• *±-f!J,IXXJ~tr-'=J!~IXXJ~J~I=I 

~f'~ffij ( §ni>'i- • Y!:l'LtJJ~ilt~i'i~f' • 1C~fl:l~f'F1iiHiA 
~?~ 0019::*) ~~14fl:l 

• t~i'i~f' agyj[':J£ 
• *~£r&:fQTIJIJic~ 

~~ $}.: 148<] 1C ~ fj:) • $J.:14:3T~B97ttit • WI ~ fl7J 1? ~x 14 fl:l ~ i; £ !IT 
]!i!Jl • ;t=r?m~fl1J:t?, -E1nT£!1Tfl:l7t 

ic~ 
jt~i; 
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Jj!§ IT ~lilfl~ftj i1;J $ ~tt~:OOr!SZ9J #.!-ru! B9PJ3t11!fm 

• iii IIJJ §T ;ff ~ ~ 5fil IXXJ tit til. 14= B91J 
!fo/1:0012~ ~ ( 19~ ~rl , it~tJL1~L IXX.lti'rtJL • iif i'OJ~mu s ;G; 

J% I tJL;f£, fffi~:Yl~) 

•ffl?!i*?~:OO 
·M~?t~ 
• *1i!b~:OO, -E11t:YJ~~~jji,]J1U, ]! • -B~~, Jlll!J ~;f!:l!f!t~tl=(J!fi¥J B ;it; 

12~~:00 
~m12~ 

i&jfl];f§:jC~{4==tl~:i5· • *1i!b~iT, Jlll!J ~;f!:lf§"wi¥J BiG; 
• if&f~15iiE-=1=5~:00 • 12~.1Kl:~:fii~, :Jt:f~;I*~N~ 
• iifi'OJf)(~~tt:tP f)( 89iif fOJ *iat 
· ~:00fft!i*.Fi¥J~:OO 
• ~~3Ji iiJJ~Jll[ 

?'Hm~nio.J 
• %i~A f~:J£: 1!1 

· 12~.1Kl:~:fli~ • 5d::0012~®1Fol 

• -!l13Ht:lW , ic.~, ic~if&til~ 
iiE, i'OJim~i~U ;f!:li\lU~Jii~ 

• ~{,;Mjf,~;f!:l;fffi~ ( :J:Jl\:%' ~~;J:jl\:1:}) ) • -\l{)j- B ;it; 

if&til-Jl{)j-;fQ·~~ 
• JxWi :5t m • ·~~BiG; 
• ·~~:11~ C -E11t:if~!HR ) • }X1, ~i :5t tff:fli ~ 
•1l'mt~:OO • ~{4= s ;G; 

i/&tll~:OO • ·~ ~ !Y!u iJt C f'F :1g :K Xft ·~ ~ i~u iJt 
i¥J-W:5t) 

• i/&tll~:OO C 19~~u, P3W~TJ!j:, 
Mmi9J § ~~J»~J l~i/&tll, lAY3 • ;fft.¥l;f!:l'~~S;G; 

-lf:Mif&tll;fft.¥! t.¥! 9:t·~~i/&tll, Y=It.¥!!/&tlliUM • if&tllJIIJ!J~ B ;G; 
jfi] JJ~J ~) • ~tRic~ 

• 1)--mt~:OO 

Ji~tt: J,k:Xjt·~~5fiJli\I~, 
• J,k:Xjt·~~it~tl ( f'F:Jg ~:%)! 

~:00 it~tl 
• f:Etli:~:k:XftBt~l*~tliH!U!l:% ~·11:it~tl i¥J-W:5t) 

• :k:Xft~~¥9!U iat:fli~ 

6.3.2.4 ~it~ 

~~1l'ill -------------

~~-~-~-~.ffl~~~mm~•~•~•~*~C ~~~-~*H-~ 

•-~ffl~~*)~~~-~~-*~~~~~.m~rl•~~~gr~~~*m 

~]i}IE: Z9J *tic:i~Hfc•~.bt;ffl" a 

~~-A~~~m~~~*-•~•~•~--~~-~ffl*-*~~*~~ 
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tt,a~~*~~tt~tt~.m~~~•mP~~m~~~h~~,~m~~~w 

~~m~,~m~~m•,~m~m•~~m,mP~~~*••ff~m , ~~~~ 

~~~MB,W~~~~~-~~~~. ~~$*A~~~-*ffl~*-~*~~ 

:fulfQ~~~. Jl~1§3COO*~W~i.d!l'.fQifiHl~JI',~s<:J~Jif,JE, ~~it•B~%~~JWJM'i=t~ 

iiE~J'b ~~~'tifQ:1f5ej:'t::L 

~*·B~%tJ¥j;:r\;_±~:)t:lg - f~: $X{It&PB~% (SaaS), Jfi:t&PB~% (PaaS) fQ£ 
iiili~tt.l&PB~% (IaaS), ifjt~'-tJj;:r\:_±~:)t:lg[9f~: fL~~, 0~7i, UIR~fQ¥rHt7i 

( JE5<..i-T:JJ., GB/T 31167-2014 { {§,i~,~~:Ji#~it.Bit%~~f~WJ ~ )o 
ffi!tfHtfQ~it•PJ ~-~~J=FJ71ttt.!Jl~£1iili~tt.J, ffi!1~1kd'l~:~it•s<:il* 11A1Htt: o 

'®~~~B~%~{j:!;~-~iJB~%wi5lfQ!9ti:wi)( o 

~it• fF :7g B~%:11tfriJ1 l'aJ , ~ ~ r - ** B~%tJj;ID! o 

• £1iili~tt.J &P B~% ( IaaS ) 

am~~~~~m,~M, ~~fQ~~£**•~~. ~PPJ~~~'i=t$~fQ 

~fiff-~#.~'i=t~m•fF*~fQ~ffl~~ o ~'fffi~~m~~~~m~£~~~. 

ffiPJ~~~•fF*~'~MfQB$~~~m~~;#HPJ~~~~~~~~~~m 

{!} C {J"U~Q, ±tJLI?JJ Jd:& )o 

• tx {!} &P B~% C Saas ) 

am~~~~~m~~£~~~k~fi~m~•~~mfi~.PT~~tt~P~ 

Mi! c:t C m~Q web ~J~~, 19U~Q~r web s<:J It!. -Tr!l~{tt:) ~;fj~Mi! c:t MA3-frP~ P ftimW: * 
WM~m~~o ~'®~m~~~~m7i£~~~~~m~~ , ~%~,•fF*~' 

~-.~~-~~~ffl~~~~. ~~-®~~~fflP~JE~ffl~~~•-w:• o 

• Jfi:t &PB~% ( PaaS) 

am~~~~~~m~m~•~~~~~*~,W,~%fQIA~~*~~m 

~~$~~~~~~~ko ~~m~~~~m7i~~~~.~m~~ , ~%~,• 

fF*~~~M.@PJ~~~$·~~ffl~~~H~ffl~~~~~~~PJ~~•-w:•o 

*~OOt~ H~L@,~~tt# 7iit•B~%~~t~r¥J~ GB/T 31168-2014 {~~h~*~ 

&tB8<:J~~~3it:5t:lg 10 ~. ~Qr~:l£ o 

* ~E:lf .bt ~ {j:!;~fii~~: 7i B~%. ~~3f .bt ~*•Jf i:t Btxt~&{:j:!;J'E:)t~tft, 
~:lg~3f.bt~~*~,m#fQ~%~3f.bt••w~~~*·:lg~*•Jfi:t~•~• 
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~~-,#~*~~m~~~•*o ~m*m~~*~~~m~m**Y~~~~ 

~m~o ~m*m~~~~~-m~~~m~~~~~ffl®m~, ~*~~%~~ 

f~f)@,.*m®_illi_*89~Jll! o 

.*m~~m*~= ~m*m~~~~-~~~*s~w®~s*•~wk~~

~~®*~~~~m,#*m~~~~~- ~#H~tt*®~#I•~~~~*~ 

~~-~~~~~·I~:L 

iJJi'PJ~1ffu = ~B'*-*m~F*~*!?~it•~~~~~!J&m®m? ~~~I., 1:E~tx1~ 
~.*mm~~~*~ - ~4c~~~~m~.*m~~4)~~~~-~~~$,~ 

~~*1-T~15H.i.FiJi.~!JiH5iJ, #~&1fftl~txm~PJiA1-T~1*f'F®1~m~~~~ o 

~-~Jll!:~m*m~~~~-~~*B~•~JJI!,~-*m~h~M~@~® 

-~~~-~~c~~~#-~#-~ffl~)~~~~·®~~m•,~•®~~ 

~~-~~~~~F£~~~~-~!J&o 

•~=~m*m~~m•~~~-~~~~®~#.*m,#~-~~~m~I 

JJ-, tt*, ffL1ffuiV-~t1H?Alll*1-T~5<:~~~1fftl, _ftfqx%-tEI~ic3R o 

~~~~~~*= ~m*m~~~~-~~~~~~~~~~,#~m~~, 

~*1:E~:W:IW&~£~1~J~!,~-~PJ ffltL ~BI*-*m~Jt~lH46zlJJI!~:lW, ~~x;J 

-#~~~- ~M . %~.~~-~~~,~-#*B&~.~~#~tEI~Afflm 

~0 Blt*m~JJ-4~xt·l$l<~~~JJ, Jt~&,~89415t~~, 1ifH*~~.!it*Pit#~ o 

*~= ~m*m~•m~~•*®~?~*'~~PI*~•#m•, ~~*~ 
~~~~,~~*~#~•*~*~~~'~*~~~*B~m*~®*~,~~ 

~m~*~~~~*~~~~--~®~~B~a 

~~Wffl~~~~~= ~m*m~~m~~-~~~~~~~~,~~~-~ 

~*1-T~~FiW1ii, :Uffl*~~-~~ ~~~~~6zl-TPJ~~Jk~ o Bl*.*ji'ij"~1ffu~~~ 

Elt.i.Fm•, xt Elr.i.F*1-T!#~~~~~, #~:B:11t®~~~tx·~W&~~B;J~f±l1ftlt o 

~~m~~Affl: ~m*ji'ij"~~*~•~ti~?m~~_illi_*~~~AfflC~~ 

m~ji'ij"Affl)~~~JJ-4BB~m~~~•a~•m®~JJ,~~1:E~~ffi~Affl 

~~~~~OO~~*B*~#~m~~,~Affl~~~-M~BB~~~~,~-T 

:ii& 1~)@,~~~J\',~~Alll*1-T6z.ttll o 

~Jll!~~~*~=~m*m~~*mm~-rftoo~~,mm~~-~~-m~ . 

~~~- ~.ffil.r~oc~1ffu~1"-q:**EI~t.i.Fll~~* o ~Bit*ji'ij"~~mm*1-T~~, Ft~~&1ffu 

~~Affl~~B~~~~-~~~4*B~Jll!~ti,~W~ti~,W~~~m*m 

~~~~fRo 
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Eii--~IIY#$~:fJ'fiJM: fb~E , fiiKE, 0~E, ¥~~E o Eit -51AT!E't 

•~•~~ffltt.m~~~~~0~**T~~~~.~mm~~~= 

• x·J~JJ.!ir:p,L,,8"J~#Wi:ltYEbX:1x~; 

• $1'-1~!Jlnl}J:ft: IPlm1~~liili~:ttJ; 

• xt~:uili~:ftJs"J~f#tl~Y; 

• xt~J!s"J~f#tl~Y; 

• xt!Jllffl~li:%--8"J~f#tl~Y ; 

• ~fifu*~~f£i~~ ~XXJ ~ttzi*l; 

• $~~1PJB"JtiJfliA1Jr! o 

IE! E~liili~ttJrs"J "~XXJ~tr , 1¥~1L ~li:%--*i, Emt£Ht" ~1~!Jllriff~m!. IJ.r::!ikx•J 

;ft:~~~~:Iill!~~- 0 

A. ~>J GxP i*:m!~7f~ 

Eli~ m laaS f~!Jll"Ftffxt GxP r!~JM"J T :fil~ o XaaS f~ !Jlii'iff PJ§~ B~xt GxP ~>Jt~T 

-®TMo ffl~~~~~~iA~~~~~m~!JlifflPJ~IE!m!Jli"Ftff®~ o 

f£~1$~:Uili~:ftJ:fJPJMzmr, £,~11i~~m*~8"J~fi1*-*~:ftJ~:1t o Rtf 13 t~-f-i:l PJ§~ 

$~r{J=~$1'-i:£1, -T~ff.55t¥R: c Em) t~f't. ~E~Jlt1Lffl'ti::lik rVtf~:u~H~ttJ~.:km~m~E~~ o 

D. g~~m~ ( J-Jdtlf.liJXl.lif-L~Uilff£JXl.lif-L ): *li, t~ft, 1±~, fb:ff 

1±1!ffl SaaS/PaaS fil~tlc)J~ Bt, !Jll~m!Jllffl8"J$~:fl~ o JEufflWc :!)fii~:Jill!s"Jfb~ 

Emm•*~~~~~~tt;0~E*~~::lik•~~~~ o tl~K~m~E~~~~ 

~~~~1:£0~ Etnfb~ E z rSJ o 

sH't-1~Elii'iffPJfi~m1~5.¥.*~~1i*. 1.EJ.~~~~0~~!Jll-tt~ m0~E¥.ttm~~~ 

1it!i£f1J$~1-t~~HP~i*- o 0~Er:f~4ij:1'-~£LP~:*PJ§~Ej GxP ~~0~:ft:.!][ tEJ 

IPJ s"J~~~fn~~~&f#tl o 
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laas 1~mf!'iimiffi::1f:@:!!_l=j5{:~~0RJ~iT~~89~:1:roi5l o lllH~>rH~r~ll%-5t1~~ 

*~~ie, 5t:~~0RJ_l=j;Jtf~mf!'iiZ.i8J89~:1:roi5l5t1~£)Jo£~ o 

1Ltx1tlz:eP1ifhJd&tf§1£ laaS ..t89f~J.11irflo miffi:T:fm XaaS 1~m~:fmtk::!J~B9!1m 

m~~m~~o ~tf§~-~~m~~m~Jt~ttn~•.~~~#~fi~~.# 

HM~tl§~~*~~~m£~89~• 0 ~~~~~~$~~~nM~tf§~W:1f~~ 

~>Jt o 

fxxHil~~~ XaaS ~_l=j 89-1'-t:J~~~t!::/Jrro o Jti5l5t:~~~1*-1iffl~1iM!'J5G~I¥~1~ 

m~E!{JfXXJ~t~~ o 

0:1f~B9fXXJ~~~~*~~~~m:~m~.1£~~~m:~~·~MJtillfi~~ 

:JtMff89H1ii o 

'f§tl:tm, 0:1f~tb:1'r1-t$~:1J:rt89i-¥1ii: 

o Saasm:89i-'f1ti: ~~:1f~f?jjj(±fAL IPS/IDS, WAF, DDoS [Wjft, 5R$IJk 

~~-~~~;~M$m:B9~~mMffHffl:~m•~~~~m•,#•~~ 

C ~m~tx ), ~J:~?J&MB9~~ilHft o 

o 0:1f~$~:/J;r.\;8{Jif1ti : ~~:U:fj ~;f1;}~~:1f :li~~' IPS/IDS, WAF, DDoS 

!Wtft, *'fii~, -~;}}~~, ~mno:fm!£, ~M$'i¥it o 

H.~~(~m§mmft,*m•~,~~m,m~~••m~) 

~ti~{,,E!{J*;J\, £~·11:, JL~WC-:1f1~*~:ff-, -~~m89:kti~*'Er=!%: 

o 13:tmlm7J~tl§~~c.,m1~s9~1i%-89~~; 

o :&.. Et! tJL~:&:liZ.Jt ~~wr~ m; 
o Et!Y!E.tO/Fi'BJ~Et!~ (UPS) *~; 

o {jtij£, ~})fj ( HVAC) 1/i~~~~j;; 

o ~~~~~~?gil Internet roN. ( IP) ~ll :9h 
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I.~
~:I:JJ!Ih\~~ft§)jt~,Ltt, 19tl ~U: 

o XaaS ~~~~~:1:, **:1:111-!f~~Y~:I:? 

o ~:1:£ifJTW1ti8"JJYJ!$~U1PJ? ~:1::1:!1i :IJU8"JJ!J3t~~tR? 

() ~~~~~$·~·~~~~~~~®? 

o J3:®~]!~JrHU{PJ~ititl8"J ? 

1. IE1#mfrll1rm 

~Jf.!iq:t,t:,<,ffJE mi:*f:!tJJ!Ifm ( CSP) ~~W{~-;E~_¥)jt8"JPJJillE'ffl'~1.:Y B;fj'SJ o illi{~:l:-!1! 

ffl\7JWIT~, =~ID<:Im~JL. Jt-~~7'1 99% , 99.9%, 99.99%#199.999% 0 1£.1lld1U& 

t!'i=t'L' PJU:(£-!fB;f i'SJ pqtlt~ 100%8"JJE'ffl'~1-TB'Ji'SJ o ~~~8'-Ji~PJJJ!Ii±~Bii%--J'b ,&l t!J. 

i)( (service-level agreement, SLA) 9=tWf:ri{lliff1 Xif~Utt:PJ t:_HJUJ:J=I 8'-J{~;fTLB;f j'S] , Jf-:Pfijf* 

1±mOOpq~~~~mmm~pq:J3:~PJ~~~ o 

~~~U?t 1#~£lltll~;fi;J~:::!Jt/Fftr zr£nW~ti;J t' ~ EJX:~Il%- ~a: 

The Uptime Institute ( ~ mf 

~m;r:p, t:,, 
r:p,t:,,~~f~{ff ), ~ 1~1'T~t~ 5!ji't!:zr n~t%-:lt!- ECS 

li TWEIA-942 , 00 fl~ t/F i'i )-} -ey ffl'i1: 99.99% 

.:1-J TL T2 , T3 , T4 ~~ 

Tl 
-ey ffl'i1: 99.67 1%, 1f1f:!!gii)t x•J~:fffttnll%- OBS 

~ mf r:p 'L' j: ~ ~ ~ Jlillat i'8J 28.8 ;J\at -aJffl'J1: ( $ AZ) 99.999% 
f~£lltll~;fi;) ~ll%-' YT 

T2 
-arm '11: 99. 7 41% , 1¥ 1f :l!g tilt zr~mirtt RDs ~ SLA xHt~£ 1itll ~ 

Jlillati'8J 22 ;Ht -ey ffl'i1: 99.9999% ;fi;J ~!l9}-jg_i: 

T3 
-ey ffl 'i1: 99.982%, 1f1f:l!g"/ij( ~ZSIJ;-5 BGP ~:ru!5!ji'J1:01XXJ IP 

~.i\KRt i'8J 1.6 ;j\S;j -ey ffl'i1: 99.99999% 

T4 
-ey ffl 'i1: 99.995%, 1f1f:l!g"/ij( -ey ffl'i1: 99.999999% 

~~:Bt i'8J 0.4 ;J\at 

*19tli5t"!JJ : x~·.y GxP ~~. ~~xt~illt.%-£~'ti:itt1.:Y5Hll, ~u**'L'~~, £~ 

~~, -JN"~~~ o GxP ~~~$.8'-JJZU!U: ftxtillt.%--Y;'U.¥'1'18'-J ~~PJffl ; mf~~* 

a~8"J GxP tiE~.¥'ti~~~~i)(*ffl0~~1;iitr.\: o U QMS ~~7Jfftl , ~ GxP 7t~JE 

~7'1=£~~~c~~~'i=t~. ~~~~~T~•illt.*a•tt) , ~~~~~*mm 

fm, PJ~~{;!t)_\izfm~~~yj; T2 a 
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6.3.3 it:JGUMtfl 

m~~~~~~A, ~~rr~*~*m~~$,re~~$*~~*•~m•g 

*, £:t!f±-t!!.m!JJE~~~~>J(, m:~:J£~~1i~_t$fU~Jll!7.k f o 

~~m~~~~~~A,ii::~~~*B~-m~ o £~:J1:~~*~~~**~ 

-~~,~~m~~~~~~-•~-~~~~oo~m~~~-, ~~~~~A~ 

:zls:~4~:frL 

IWM~~~u~rz:~~~~ii::~** s~1o 1f:~~~~~~oo~~m~:MF:rvU~ o n:xt 
~~~iliW3~~~~~,ii::~~*B~$W>J(~M,~~~~~~*Bam,*£ 

~rc£J.W::I:~~m~3-~*1iJxtJ~i-SJZ1t, %m~1i·~?tifJT=t~-'2f o 

*~~~~~•m~~m~§~~~~~~~3m:~T@~, ~~~~~7~ 

m~£~m~~~~m~~~~-m~~~*B~m,*m:w~•~~*m~s~ 

1~1lli~~Jll!8~~>]( o 

~-$-, @i,)(~:ct~£~iM~:rt~~fUiliN~Ht•m1t~~r_m § o 

~~#•m~~~~~~,~~ffi~~m~m~~rr.~msn.~~$n, 

QA ~~;ft11E.~IDI~~, ?t:J3U~:ctifil=j=l~~~~~- :f~-'6-, 1ffia~, 521-ti~\ ( ~~~£ 

ffl~)*B*~-W~®m~o~~§~~IW~~~§m~*~~~~#~A~~ 

*~~~m~~ff, ~~*~~A~R~M#~~§,~~-~~~-~~§~~, 

~1}!;f§~~~m:-ru-gct~l=:t!t-* ~ If'Fo ffi ~~_El@Bt, ~_t&:~~ Aiw1~, 1*1~~~M:@: 
~~If'F~$,@~~tm4A~ o ~~~llli~A~~•,~~-m~m~m:~~ 

A~#~·~tt£, ro~~iAo 

~~§~~~m, ~~~-~~§~Arr:rt~m-ru-~•~~~~ff*~~m~ 

x1i~ o JU~~pq$£~~14~~~~~ GAMP *~' ~:J!1E!~~~~: 

• ffl?W>]( C ~s ); 
• ~iiEitxU ( VP ); 

• ~m~~jti]iSJZ1t ( SIA ); 
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• ~~fi.fijiA, ~1'JfifijiA ( IQ , OQ ); 

• 'ti~~fi.fijiA ( PQ ); 

• m::>JtRU*~£[1$ ( RTM ); 

• ~iiE,~,~MRiff ( VSR ); 

• ~1'Tt~Fll1Nd'F~TEl~; 

• ~1H?t~li1Nd!='*J[*i; 

• *~J:~ifi;,tl~ o 

1:~-~~~M~~eyR*#,@~~~~ffl~~~~~M~~~m:>lto ~~ 

J:~~#m~~*m~fl$C~m~~~~*~•~•~•~~*•)~•~~~, 

m~-~fifij~o ey~#~~@~m~~~*~~ o 

~f§tll %il2 7tJJ iJ xtm~~fL:J:EI"J*~1ttliJ"tl l'R5fw3::~ ~~:itt1'JT~f§tl , f;li;#~o 

[ ~f7tll ] 

~~#•m~*~~~~NMm~#~g•-*~- m~A~~fl$C~ffl~~ 

~~if!HlfO f;li;J.JlZ. ), Jilffl ~ IIY~it.;fJL1-t*~, ~l'R 6- 8, fJZ.1;!1;#~ o 

~tlt~€1!$ 
[ D: ®lf£ , E: tt\,1-J, R: 'ifi~ , A : tltl'i, I : 1§-9;11 , 

ff:% flfrft ~*)Cf=j;gf* ( :ffi% ): PJ ~' - : ::fififfl ] 
( mt:i:i**~*(J~)C{4) 

f~L@J~ -f!ffl f#li!Ziili MHiE J:at j!f* J:at:l::f!J. 
.:f:i~Ml :g:j\j'l '!Wfl iiE'!Wfl JJ!.A 

1 *mJ~DfiiJ'IiVlZft D E - E R A 
-

2 ~:[LiiEi-t-~U R R D E R A 
-

~* 3 
llflft fflf'~* R D I R R A 

-

4 :rm § 11[ r1l - ~u~ r1l R R D R R A 
-

5 1#li!Ziili'ifiit 1 v11t1R1!r DIR DIR I R DIR A 

6 
:9:/fl~ I ~fi;} I i&ti-t-i5/)lJ:j 

R R D R A i&tit 4$ FSICSIDS 
- ~flft 

7 {-\';fifb 'ifi ~ CR E R D R A 
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~:tttmrl$ 
[ D: ~1j!, E : fAfr, R : fir~, A: :fltfft, I : f:!j-~, 

ff% ~fi'~ 
~>jt)C~-15$ 0~% ): PJ:J21;, -: ~~ffl J 

C 19!:ii1;Ui;~>Jti39)Cfif) 
f~L~Ai ~ffl {,:!f;J:iiZillf 

~iiE 19!:fi±f* lat:A:fn. 
:;t:$!'1 $!'1 $!'1 iiE$1'1 "BfA 

8 J¥!-::ffiift!tliJ\:lJ~ I t~f:!f E R D R A 
1-

9 £liili~ttJ1f~ ISP R R D R A 
1--

ifht 10 £liili~t1J*f:!f ISR R R D R A 
1-- llfl~ 

11 'f{!m:iff$1f~ R R D R A 
1---

12 ¥!'it~JxW]Zilfft R R D R A 

13 ift!tl iJ\it :iW 
R R D R A ( JYf § )C f4:~:iJJ:;(:E VP ) 

1---

14 :;IJ ~~)XI, ~]I :5} :fJT R R D R A 
t--

15 DQ]J~ R E D R A 
t--

16 DQ:f~-'ff R E D R A 
1---

17 IQ:lJ~ R E D R A 
1---

18 ~iiE IQ:f~-'ff R E D R A 
t-- llfl~ 

19 OQ]J'#: R E D R A 
t--

20 OQ:f~-'ff R E D R A 
1---

21 PQ:lJ'Jft: R E D E A 
1---

22 PQ:f~-'ff R E D E A 
t--

23 )XI,~]Zilfft R E D R R A 
1--

24 fflp~:;JU&~~fl$7& E D E R R A 

25 if{tli!i:iff$*-'ff R R D R A 
1--

26 ~FPF~ IQ 1f$_ I 1~-'S- R R D R A 
t--

27 ~f'PF~£liili~t1J1f$_ 
E R D R A 

~JJID: ISP 
r--

llfl~ 
28 ~FPF~£liili~tt1*-'ff 

R R D R A 
ISR 

1---

29 ~>JtH&~~[l$ ( RTM ) R D R R A 
-

30 Bd1 iY!tl iJt ( rJ! § )C 1lf ) D R R R A 
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~:flt~lr$ 
[ D: ~1fi:. E: :JJ.Vii, R: il'f;j-t, A: :flti1E, I: 1!.f9;1J, 

ff:% IVI'Nt 
~>Jt:)c;j:~;gf$ ( fi5% ): PI m, -: :lf'Jl'!ffl J 

C &t:iJ:f<U<;~>Jt89x14) 
fi'L~Ji ~ffl f:J:!i)jtzifij ~iiE &J:jj;f% &t:l::fft 
;;f:$fl $fl $ 1'1 iiE$fl ~A 

31 tmrlillt!tfii c rfff § xf4) D R R R A 
-

32 ~Mi!: ~iiE,~,~:fit1!.f VSR R R D R R A 
r---

/~ESt 33 *miitiE1=r1J~ R D R R R A 
r---

34 *mm:iE1=r:t~t11f R D R R R A 

~: ~~-t~+~nAA•«*~~. ~+~~~~~~l~A~~~~~~~~·~~-~ 

~~~~.#~~*~~i~·A~~i~~A~~~~~·~~·~~~#~~. ~~~~~
~ ft ·tt i}L if!: Jt 0 

[ ~{7tl 2 ] 

*~#•m~*~-~~m~•~#~£*~~~*.~m~~~#•m~* 
m. {)(_ 1~~~ o 

ff:% ~fiE>[ 
~>Jt)C~;gf1J\ 

l*l~lk~>lt ( GMP ~iiE§T~ ) 

&1'-W!HJLf-U<; mt~&,~fffl!i-T JXt~ftif1ti%nX;* m%EJJIJ 89 JXt~ft 
l *m~niuJ·iiiffti W1ti, }XI,~fti'JZ1tih"i1d!l\Wil'i1, ffl? ~>lt ( URS) f{f-&1·11~ $: 

1Jffil:it!:fi 
f--

*~~~ME!9§69~~~a~*m69~•m~*m~~~ 
~*ffl691JJ:\;~1J1t o -EL!i5*m~~. iiitit, ~9t!t, jg!IJiJt%il1* 
1t, Wil-1:V!Mffl:013f1'~:-ffrt*Jil~>Jt, lltx:t~ "P~t-J!Jtfn~~~ 

~* 
~m~~~J¥:89M~*I.~>lt~Y-E1* : 

/~E>[ C 1 ) ~~~iiE891!1~, -El.fi5fffriJ8919tl;rr , h"~f*JJiFzH11il£it 
•m~*m69mMffl:01.-ELm~•m*m69mJ£; 

2 ~iiEit~tl VP c 2) ~iiE~mlt)jtz~l!i-T *m%EJJIJ 89JXtllftif1ti5fnit•vL1t*m 
89*~ ( t/H! GAMPS *~ ) :i!Hl-11\tl~; 

C 3 ) ~iiEit~tl 9=Jtt)j\I:fl1il£~iiE$~5fn3HtW*4, §fi5St/SJit 
~~L 1§-@,5fnM~, 1tJJillf1ti69~'*=, ~lk~-T~;g5FQ~15' tff-
~~C~)~~x#.m)jtzifij"Wm.~~~-~~~x#.~ 

*5Fn~•m~*mffi*89~J¥:.~~~~89~~-PI~~~ 
JJt' ~iiE:Jc14~1fftl ' ~iiE:fit1!.r 
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ff% ~~ \'ffi>Jt:lc~ ~ ** pg{¥])t~>Jt 
( GMP ~t1E§Tl¥1J ) 

fflf'\'ffi>Jtt.)tf!}J ( URS) Xt~HIIi:l£7 fflf'\'ffi>Jt;f!:! GxP ~~tiffJE 

m•c~n~nh~~~x~~~~*m~~~~•>R.m 

3 ffl?W>R ~~->R~M-.%m.-•*m~~.~~->R~R;fl:l~~ 
•*~~;fl:l~E~~.~*'•*ft~•m~~~~-~~~~ 
M~~~£~-~.m~~~.~~~~*~~ffi*~~•J£ 

•* 
~.~~~>R.~~~~~~~.~*~~~~-~~·*• 

r----
~~ 

~~-•~*Bmf!JJ.~Mm•§~.mmm~.••~.& 
4 r.m §goo - 1)11•oo ~m.~~w~~.~m~URs.~.&~~~*••·~•• 

r.m'*~·••m•$n•r*lw.**B~m 
r----

5 
1;!l;~]l'lfi'l3~ I if1ti GxP ~~11 4 ~~~. •*1-r rOJ,g~¥tt. ~:'15 <tt•m-tt~ 

1li1\i- ~1;!l;~]l}f rOJ,gi¥tt} Hmk 

~~~i)tf!}J.:f)~iJU] IJT}ifi~fti~"fiJ~~~ GxP ~~i'f{j~~~~~ 

~'!ffi):jto i.5titi3tf!JJ&·~JE~ GxP ~UfE$X14.&;fJ:I#c%il;fJ:I#cz i'BJ~ 

~~n•*·~~~oo~~-ff~~~.~m;fl:l~~~~ffi~ 
~ftM$~-.ftMJE~.ftMEW.r*JW o 

lltXt~tll!{;!l;7i$~1'191~Lffl,, kJ19!~~mr;;ll!~; tt<x:t~~~ 
J£~ 7 lltit•m~~£~ofPJ;f1;1~. iJU1U ~~il 148'-l~il~~~~, 
~-~~*r*l$~~~~-~.-~ft~~~~#~~#tt* 
·~k:h~~-~ffl?W>R~-~#~~~111i:l£o 

~~~I .;ft) I i.iiti)t llt)C~~JE~M'~~ffl·ff~fifiMffl•.**11•~~~~ 
6 JW 45 FS/CS/DS £1iW, kJ-~~~~~m~•*•>R;fi:J~ffl~~R;:hT~~ 

~1£1?%il:t!t~B-<J~i!lu , ~iti>tf!JJ~~:h GxP ~~~:lz:~il~£~, it 
~il~£~)C;t~~tlli:l£7 GxP ~~~~m~!JmJJI[~•. *~:tlli:I£ 
~~~~~~~~~.-~~m~~)C~~M-•o 

i.iit 
GxP ~~~~~!~it ( F/DS) )C;f~~·tT-iJ!,~ {tj:, $Xf4. ~1-T 

:fif;~, GxP ~~i.)tf!}J)C;f~~~-~m~~£:!m 1PJ~~ft URS 5f!J 
~~ FRS ~JE~~*fJ£~~%1ffi3]t o J}]~~ I iQ:it ( F/DS) i~JW)C;f~ 

~~if-~:tlli:l£~~~~#;fl:l~#~m~.~MftM1ffi>R.~M 
;fl:lmo.~#.m~W~~~mT%m~•~*~*7ff~eJ£ 
~~1-tlil?J~1li1\i-i'f(]i.iit 

-
~~mm~lil?J~~~s~~~WJJI[.~~*B~lil?J••r;;~ 

7 1-tlil?JI¥. CR i1E1-tlil?J~~~it § ~:#-*Bli2~Y3t~, 1ffi~1-tlil?JI¥.$:5t, 1-tlil?J 
tt%~fflC:Iik:1t~~lil?J.1ffi~m~lil?J*BW~.-~m~~~ 
fflWZ~~tA1-T~7C3i!£1-tlil?J 

~ 

Ji:i:i~5t191U iit, t1Ef!}J GxP ~~~R~-*~%m•t**!IW!ff, ~~ 

8 ~5t791Uiit:IJ* I 1li1\i- •~~~~r*lffi*•*·~•*~*n••~~~-~.M® t1Ef!JJ GxP ~~~·*£~~. m~~. ~~-~ URSft%$>Jt, 
~m~*•%.Miit~•.%~~~•r*lw 
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9 

-

'fffl>J()C;j;~~f$ 

( GMP :%!1-iEEJT'fffl ) 

IHtP..:fi;J~
C ISP ) 

*m£:utP.•:fi;J~•~~HI!t~0~ -GxP *m£iitl:• :fi;J g.J3. f4. 3f 
•mx~~~~~*•iA£~-~~•o •~•m~~••~ 
•m~*m~M~~~~~JEm~~~n'fffl>R.~mN~m~ 
~!i&ffiEI<J~5C :$:$%IfF~#~ IT'ffil!'lff.t :I!r 

~%-70~ ~~ *m£~-~~•~e•~~•€.m 
Wi~~ -G~ *m£M1.:fi;J~*tBJ!.~WfiffliA11Hr o JltfJHIHr 

10 £lilli.:fi;J11H!r ISR #J·~,I}HJ!l~W1iftiiA€1~iiJ B<J~*· IVJ\tx1·~·~*~fi/±', ~~PJ 

-

11 

-

12 

13 

NH· 
~j)-13-t 

rmuiitit~u CJ.iJf El x 
{tj=/GJ))C~ VP ) 

~g~~~~o ~~-~~~~IT£~-~--~*•~#~ 
IT $!'1fft:J!r 

:~&wa•~~~ooe~:~&W~ft~.•~~ffWm*~~ 
ffJUB<J !i&Wo GxP *m£1itl1!1&W~.A~-~~~m GxP *m I 
ELNJ)J~~gii.~!I&W. G~ *m/ELN:f.JH&. !Jmi-'41~lii& . %:ffr)J 
~.F~•~•. ~~~~mm~ .~~m~&m~~e~ ; 
~*~~m*A*ftm~~*ft~~~o !l&twff•~~~~~ 
*~T~>R :ff.!I&W~*~ C ~m~~!I&W .!I&W~*B· 
!I&W s<J s wne:oo c £r'fffl~1~HR ~ic~) J. !l&twa•;t§*~~ 
~~ c ~ffi*&r~lo:%ZiiE*ms<J!I&WJXl ll~ . &•*.iJf ~4'100tiEaA ); 
£r~~~ft••wc ~m!l&tw~ft~ .•w~~iA. ~~~ 
fiffliA . !I&Wff.IJ!.fiffliA·pq~) 

*m•w•~€.M~-~~tt. u~~~ft·:1JOOillfi. 
W~ll~W1tJ 

M&~~iit~~'fffl~~.AM. ~~ . ff-*~~m~~. ~~ 
~1W~JJ1[ 8<J §'f1W-illff;f§~EI<Jr9!U iit, 1t19!1J iit~ J¥7f fiJt 

~:>c~~~*~JJ..~~n~~~w~.~~~~~:%!~• 
14 ~~~~~f~%:fJ1· m~. ·E!:frB~~i'OJ!WlfilPJ~~~nlo.J¥iJ.ill:-**n*m:IEfF8<J IT~~ 

!R:~-, ~~~~JE.ill:-*1JfLfi 

15 

16 
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DQ ~-

:$::1J*M WJJ..~~:%t~~~ ~·iA~@fit~:>c~n~~JE 
URS ~>J(. :%ZiiEJ:ifir:j=l ili:E~~:I'f#·~~()L. tA1i3££~:E1UfLfi ; 

~ ~~ffi*mM~.~#~WM¥.~#N~~m.~~~
M¥ •• #~WM¥ •• #N~~m . .ill:-*MOO:>c~ . ~n~ 

~~*~ 

~J:i:Xt;f§*i&tit)C:f~~i!i]t, fiffliA;f§*i&tiH~~J§:~JE GxP * 
m~~~~>j([;J&i&tit:f~li, . ~JE GMP ~>jt 



!¥% llf!fi Jm>l<:Xf~-9Ef* 
1*1~.&~>1<: ( GMP ~iiEP.Jf~ ) 

~-~~fr-~~~-ill~~~-~~--~~fii¥~~-
~~~.mmx~~~~~~~~-~·~~•Bill~T~~ 
fi:BJEii}ij~-o 
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•PJ~fti:~~-iiEit~u~1-T, i$%*W5t 6.4 ;f§:k~~ o 

~~11-m -------------
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MES----+ DCS ;f§:k~f=tli1~1l'f,~, ~F:J'/if~li;tii-AS1 
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B. ~iiHt::!GlJ 

B~#~(W)~~ffi~~~~B~~~~#.m~T~~~~~B~~Mfi 
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• g(~1ifHiA., ~1-T:Uf@iA. ( IOQ ); 

• tU~1iJHiA ( PQ ); 

• $:>JU&Rffi~[l$ ( RTM ); 

• BtiE,~,itf:f~.!ff ( VSR )o 
B~~~~ffl?$*~s~~m~~~~~.M~m~~~~~~ffl~~$* 
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~i.iE~:>R 0 ~ P.tt a AMPs s'g?t#R I :~G fPl sJg~x ft:j: *m:f:E~ %W1!5 Fo:f:E~i.iE 9=t ~ ~ t.A1-Trn 
1-tEI'g*jff~ §1f~j;'~Or31iJ ~9=t8'gr*J!@:I ~~6-17 o 

~ffl:f,fl}~ GAMP?f~ ~~iiEJ'l>lt 

Non- GxP N/A :7G!f.'fJ3!JJ'l>jt 

-~ ~M: ~Jl\Iffl~14 fflf''FM'>R ( URS ); 

*m~u(nJi>f1ti ( SIA ); 
IOQ ( ~~fiffliA, ~:friifHiA ); 

=~ fiFI1Ht!l\IJii:$';:14 PQ ( 'i'itJ~iiffJiA ); 
~iiE,t!.~tiH!i· ( VSR) 

Ji'IP'FM'>R ( URS ); 

*m~ninJW1ti ( SIA ); 
JXW{[W1ti ( RA ); 

Jm~ l'iac:l!:1-t!l!Zm~H 
Mc:l!:i~l3fl c cs ); 
IOQ ( ~~fiffiiA, ~1']-fiffiiA ); 
PQ ( 'i'itJ~iiffliA ); 

GxP 
fffi>JtR!l~~-E il$ ( RTM ); 
~iiE,t!.~tiHr ( VSR ) 

fflf''FM'>R ( URS ); 
i9:iti~l3fl ( DS ); 
:s!Jti~i~f:!f:j ( FS ); 

JXl~f[i>f1ti ( RA ); 

MCJ!:i~F:!f:l ( cs ); 
li~ ~iliH-tiJilffl$X14 f·c1iWif!ft (Code Review); 

*mJilJnioJi-¥1ti c siA ); 
IOQ ( ~~fiffliA, ~1-]-fiffliA ); 
PQ ( 'i'iti~fiffliA ); 
fffi>RR!l~~ll$ ( RTM ); 
~iiE,t!.~MIH§· ( VSR ) 

~: ~~~-g~~~~*~~1~~rn~~a~k~as~~L*~~~~~~. s~~~ 

~~~$t~~.~~~~~s~~R.~&~~*•~g~~~rn . 

-~~~~~~~#R~li#R~~?t~&~fi~m-~~~; §$~~~~¥~ 

m? ~f:t!if.llZlf}J c Jtisc~~xft:j:3f £:/J I rm:~G-~~f~~:JJ!})Z~ -=- :/Js'g~i.iE:/J!}X;Bii%:/J) 

~~#~m?•*~~w~~m?•*~~AW~~~•~ ™•*~~~:JJ~~ 
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~~~~~~-®*~~~®~-~'**-$-~M*~*~~Q-~~-,~ 

~1JJ•:~HffliJH~?Ju.rx:19!Uii\o t¥JJIJ~~rJNf*~' ~7JMcY'~~J.Ktm~~-~~~~, 

-~£:1JD1f~IH:U~iA o 

xt -T GAMP ll9 ~ ® l:L~ l¥1 $X 14!16,~ ¥-T ~ :%-~ ~J.K*YIHf~ i¥JW1tit~ID! :J1l,1i" JXl ~~ 

i-¥1ti, :llnxttz:£® C ~) W!JA*I1i:t~~n[ti], .!JlOit*~m1I•tu~7Ji'ilbJXL~ o 

~~~~T~~*·JX!.~l¥1Fmtt,~~-®~~~tt,%~-~~~%ttl~ 

-~#·/1, It'FrJ1E~i, tz:£m!:i:®*~~~~l*1~*1i-iJUliJ®~%i-¥1ti, Jt1£]§-~ 

l¥1 :U~iAPflt ~ *1i-iY!HitiiE SJ3 o 
~~,~ffl~TJXL~W~m~,~0~CFmfi~+~~~tt)x~~$*fi# 

~' ~T 6 %~Tl¥Ji-¥~711~JXL~~' 6~9 %i.if~)gi=f='JXL~~' 10 %LZ_~__tv"f~)giWiJXL~~ o 

JXtil~H~JlJ'ti Wr 1~: JXt~:5Hi I 9=t = JXt~~:5tm 2 ?tli = JXt~~ :7tm 3 

F£;fjJ3t xt:I:IH~~*~nlriJ:t.&;FJ;; PI g~ :fl $.it 1;; F :m: 1'19 ~ mnJZ$.Jt1;;F£1'19fit*,~~ 
:fl~~ P(ri]' {§.riU:(£PJ1Q11JlHM~I .xtm.A. PJ~~mnJZ:;f ~~nlrH 

~1:$ :;fj;:~1: 1£;Jft~'tJIH5G T ~ ~1: .*&E€1-T9=t ~1::$.Jt.1;;$l~ 

PJ 'l* 9:il ·11 .*&E€1-T9=t ~PPJ~:t_m g~$Ji:i1-~1Ji.t~:t.m 
:;fj;:g~$'l*19!tliUI'iiJ~i'l9~1: 

IQJ @i'19~1: 

~r*~~~~w~~1I~~*l¥iiWiJXL~®'i='JXL~~§,•~~~~~®~~ 

~*~~*1j~ffitl o 

~-~~fi-iAif'F~~~*~~mz•-~:JJl,fi,mtt~~~If'F•~m~g 

~~l¥i*•~~~mtm•~~#l¥1If'F~fi*fi~~,mz~~~~l¥1~#~•~~, 

I*J~mz-§15-L§.::f~~-r = 

• ffl~~~~~i ( JNfJ~L ~JJ:i~ , ff~~~ ); 

• 8 1it~ffl~fi Ulti-tL ~@L f[g{~~ ); 

• xxt'ltkj[~~j c *15t, 'ltkj[ ); 

• ff.7JiYlu~ c iWi~ ffl, fD.~:I:1J~r ); 

• ~-~#'/11¥~ ( *~ 8 ~, 'i¥ifR~~ )o 

•*m~~~®~~*~tF7J~~m•~~~~JXL~w~~**fi~~®~~ 

l¥1·~-ili~#,.~1±*~__t~~~m~o ffM**ffil¥1$#!~~~-~,~~ 

e~1£~hl*~~,Jtffl__t*~~fii¥JW~,-§m71*~~-~~o [~~9]mtt 

•*R~~m~~ EMS *~~:t~~{§,@,~~~»--*¥1J19!U~i¥J~1'-$W*1i-~19tli5l.SJ3 o 
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~E~~#~~~~~~~B~~~~~~n~~ o ~#,m~•~•mma 

~~£•mm~.~#~m~~~.~~~m~*·~~~~Q, ~~~~~~~ 

~-~*m~~~ffwm~~~ft~~*~~~~m&o ~~~~~~~~o~* 

m~#~-~~-~~~~~~n~*o 

m~E~*m~~~~*£~ft~.~~*Bft~W~~~~ft~~~~~§ 

~·*•~~Bffl o tt~~fflm~~~ft~,*m~*BWm,•~*~ffl~~~ 

~*~1-TB"J:JC?X~1-t~ o 

1 

2 

3 

4 

5 
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( ~WU 9 ] ~UJtfli-~fj~i~itll'WU 

~-~%: ffl?~*iJt~ (URS) 

EMS *m:fli~~~~89~*-%!:M T:l£::1rmf*1-T~"J3R: 

• :fit w 89~ JJt; 
• :fiitf 8"J1[!E~pq ?£f ; 

• :fiiW89£iiili%~~*; 

• :flitf B"JiifliiA~~~; 

• :fjitfB"J:fji~~~~ o 

B: : ~D1i!16,~, -ill.PJxt:fiitf8"J;fJL111~*1-T~*' ~~fMl£fJL11JU , ~f~~~3t~;fJL1!l~ o 

~~Jl~~:Ji.!i)ttJT~~~, ~~~~1J.!i~-M~~~ftW~~~~~ili*·~% . M~~ 
t~·F':tEt l'a:J LV-tJ'J;;J¥!-f.il:, *·~~~~~~-~F':t~~~~I~M~m~•m 

%ilrs~~VF:IJitJC&t§:kJ¥J~~, ~JIJi ili~Jl'.~~:iE1-Ti[~Et, ~~t~mzit:~M~~ 

.i:~B"J~~-El.M : r.ffiiJJL r~IJL J±~~ 

~•m••A~-ili~%~':1:.~~~, mztt:~~~ili~~:t~ir , ~ __t 1.il tJL i® oo __t miff) mz it: 
~~.Ib__t:WiUt~·f~L~,, ~~~**•~a,mzit:~LV-.I&__t~~~~~~~~*•~i®oo 

:t~·~it:~j,·)t:=_t&: 
( L) ~:IE1-Tiltti:i!I, {§.19::it::f~·__t ~!UUEt, ~~~it:~~ttjtJY!., i7 1 ®1*~ Afft ¥±~; 
(2) ~:iE1-Tlli~*·~~i*JEt, I~T ~~t!:\1Uff~f%Y~, ili~ § z;IJ~.':b t%d1=1/ff4;-, Jaz;IJ 

~:kJ¥J~~~*,~rs~~rkl~~~~~*fi§Z9J~~; 
c 3 ) ~r:kilt~~, ~:IE1-Tft!IJiili t~·-H&Et, ~~~T~~~$~HH~·fi3%, ili~~~ttjt 

§Z9J1~m, LV-*1?~~:tc3t . 
fltt:NXAfft ~it:~ LV-t&:Ji.!i~~;f~~YJCit:t~•B<J ~W. 



6 

7 

ffl.~liJhA .. : 
--Si cGMP l'!~Jil;f§3CB{]11Hii';ftl--Si*~:$:~;fltk8{]1~W, t~~~1*t'F A.JJJ. :itH'TlifhA., #-*IIR 

f*tF~Jil;j¥ 9=J~>J( B{];t§DY:zv~; 
cGMP l'!~J\\N:ff~>J(EM~~flUL /F~~f*fFA.ffJ.ur1'TlifhA., .R~¥5-Jt·rc:~aHUH~~ 

9=J !l~ey 

*&EDY:ij~xt4lt1'-t~~-=141:nX;i$~m~m~m~, #-~YT:ff~ffl.!?toiiJcrrft1llf,ti/,t~~~9=J$U 
/F~ B{]JIIL1.l~9U7&9=J, !2A:/J-@!1lttiUtoY3i'~ a 1*t'FA!JJ. ey 12A:im:iiBt!'sL i9:*1lf* , t~'llf~JJU.& 
ttt%~r_w § 9=J ~-1'-l!X:JL1'-~14~~ll.ifxtm~t~15-ur1'T~~ 

~-=i$?t: ~{.tj::~~~5fl]~itiJt~ ( FS 5fl] SDS) 

Ej EMS j;~j:~if~~~;,f§;k8"J~{.tj::~it, J.l)z§-g-{.§./G~J.n=:~V,r~~~: 

•1~W~~~:ft; 

-• i~W~~~Jii!-00; 

• 1~W1~*¥-FJ:\; 
• 1~ WIJ&:Jm W-Jtrf5t b7.'~2L 

~~.#~m•~nJii!.oo~~n~~.m~~~V-~•~oo~*a~~~*m~ 

1~4}LI!!l llif~4HEl {.tj::~~~».Jt~{.tj::Rit o 00 6-23 :Jg~}:{.tj::~~~iJt~ pg ~~11tl o 

3.2.5 Alarm Display :jjfWifruOO 

Display the current process parameter alarm and system hardware fault alarm, and press the alarm time sequence 
from the latest occurrence of alarm. Alarm status with different colors to distinguish (not recognized as red, has 
been recognized as gray, has eliminated the alarm is green). 

Jm.~~1VJEIT~iE:tEilHJ-s9:i::Hi~!/&:t1Pif'fil*~M!14$1lii£'*~· #tli:*~s9Bti'BJJiiYIJ¥M.:IIfiillfiP:':EEI<.J*~* 
~itfli' ff: , *~it~ffl:::f ll'iJ B9ro!~* JR:iJIJ C *liJfriJ...tiP~:tJU ~ , Bf!i&iJ.JIH!f:tJ:Y< ~, B 7J!l ~*fiffriJd~~ :tJ 
~~)o 

Alarm content includes: 

~ Alarm time 

*~Bti'BJ 
~Alarm name 

*~.15~ 
~Alarm acknowledge time 

*Wliill-iJ...Bti'BJ 
~ Out of alarm time 

*~7J!l~Bti'BJ 
~ Alarm server name 

*~~~%-~.15~ 

~-$?t: .!::] EMS j;~j:~W~~M§:k~~}:{.tj::iJ1Uiit~f9tl 

-!::Jm•~n~-*~~#~nMiit,'E2mm/G~~= 
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·m•~m~~~~~~m~~m•~H~.B@%~-·~~~~~~~; 

• 11P~HIH1R iY!HJt , ~t-6H x;J * ~~ 1T 15m F 1: E!"J :tll• :tll*EI"J ~ rt:, r*J ~i1lJiJiHi~ 

tEI.:kiY!~~rJJ! § ; 

• Hx;J~®t~JJIJ~~ E!"J:fllifJjJ~~E!"JiY!HJt, 19tl ~o1t!@:ai!i~~!:tll¥~~MJHWY!~~- 1t 

J@:a:J'!lif _t ~~l[~~~iYJij~~; 

• :til¥ ( $):14=) ij!l§§-:as"J-¥ I § i91*1)1-, 'i*;;t[JjJ~~iY!~ iit o 

~_t~•~~~~J@:am•_t~~~~~~~~. ~~T~~~w~~•c* 

6-20 )o PJ;f!tr!i~~•lftx>:i· EMS 1t!@~Hil.,8 s"J_t~~l[ift:!::i1!1T~-EbX:1a=rjq:iY!~~ o 

Item 

!¥% 

A 

B 

c 

D 
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Test procedure ?W~iitfil¥ 

Activity 
iJil~ iJ.thJg 

Click the icon of the test sensor on the HMI. Set the 
HiHi, Hi , Low, LowLow limit value on the pop-up 
picture. 
~~~~oo~*~•iitw••~oo~.~~~~ 

~oo~N~*••~••·•-~-~~wm 

Check the display of the test sensor on the HMI. 
~~~~OOXffi~}fr?9l~iitEM~-ftEI<J~-

I . Simulate the reading is higher than the HiHi 

Expected Result ( s ) I Acceptance Criteria 

WHiJ~i!i:W: I i'iJ*~i=!Ffl 

The HiHi , Hi , Low, Low Low limit 
value are set into the system. 

*••~••-•-~-~~wm• 
N~ 

The display of the test sensor on the 
HMI is correct. 
~~~001~--w;-iE?t 

1. The reading of the test sensor on the 
Limit by program software. HMI · h · 1 · Th H.H. 

:iil'i:tt~fii.t~tJL;f!HW%<:#•!ffitr.Am•-r•~~~m 1s same as t e stmu atwn. e 1 1 

2 Cl
. k th 

1 0 1 
th 1 alann message appeared on the bottom of 

. LC e a arm message. ep oy e a arm h HMI 
message picture. Select the sensor alarm message, t ~lk ·J,R -rn· "'"ch ·'* """· *-ir M.'*..*-lr !=:±#i-to''' '"" 
h [" k fi JIIL 1i'. I!!!IIHlTI~ ~:s<X. J:J~IiJ<:s<X.-:J1x 1"'-1El 

t e~~,;~~e, ~o~.!,_~:.~~~·§ ~ l'ii'=±l1~1~ 13 •[Ill - fc ~00r:1J~JJ1li%<:#•••r~~*%i' 
"'"

1
:c =.!; .. ;":' ~~"1~:.,; ~~~~d ~~ ~ n"-; ~~:, 1~L@, 

IHl, .I&H'-fY,jJJ.I,Q~ "' "'" 'ltet l"'l l~ l'"qJX.WH'i, .,,, x.~;ou<.WtJ 
2 

Th l h t iAtii:ffi . e a arm message c anges o gray 

3 S. l h d. · l · h h h L 1· · from red . . tmuatet ere~ mg is u g ert ante ow tmtt :J'Ii~f~L@.E6IT-@.1f:Jgt;(f~, 
and lower than the High Limit by program software. 

:iil'i:tt~fii.t~f.IHJHWJil~iit#.B<J!ffitr.Am1E£-T _t-J~ ~~~~~~:~;;essage disappeared. 

m. •-r-r~~m 
l. Simulate the reading is higher than the Hi Limit 

by program software. 
I. The reading of the test sensor on the 

HMI is same as the simulation. The Hi 
:iil'i:tt~f1Ht~mf~i~*••!ffitr.Am•-r•~~m alarm message appeared on the bottom of 
2. Click the alarm message. Deploy the alarm 

. S l h l the HMI. 
messa~e picture. e ect t e sensor a arm message, ~~iilliOO~i%<:#·~~-J:~jf~:f~{ili-
then chck the confirm button. 4'kr - "'"""+- ':1:' ·m ""' ~*-lr~ ~a -tG ~~"" ~ 
~~~~00,8*11i~1~,@.~, mt:JH!itfi~,@,~OO. :I')L, ll!!II.ELI 1· ;J, - , r.m ~bAA~ I'IX1JX.~ , ;=;,.,. 

J2!;:Jf?Jil~m891~~--~~:J'~~1~,@., y~ffiti{:UJfiiAh fr 2. Th; alarm message changes to gray 

3. Simulate the re~ding .is ~igher than the Low limit o;~f~L@.E6IT-@.1f:Jg1:J(-@, 
and lower than the High Limit by program software. 
ffi ~:=~~~:fJ1,f~fWW~ iit#-~!ffitr .Am f!£-T _U~ ~~~f~~:?; ;essage disappeared. 



Testprocedure ~tl~~rf 

Item Activity Expected Result ( s ) I Acceptance Criteria 

FF-% ~tl~~'J:jg :M1~~:5!'!: I PJ~~tff-f!E 

1. Simulate the reading is lower than the Lo Limit 

by program software. 1. The reading of the test sensor on the 

J.m;ct~l~-I.t•mtJHmt~!J&~.Affi1r£-T1r£~~Rffi HMI is same as the simulation. The Lo 

2. Click the alarm message. Deploy the alarm alarm message appeared on the bottom of 

message picture. Select the sensor alarm message, the HMI. 

then click the confirm button. %i::J3::IIID lii r:p it~'!& i'fi,JWiiJ& --"3;fJHf,( 1EI-
E ~%i::J3::IIIDlii~**·~~~.-Hme~~IIID 3& , IliD liiT:JJ :±l JJ\li:t ~'!& 1r£ ~IR:tlHSH~L~, 

lii' ~:t$¥~tl~i'fi,Jf4'~~1r£~1R:t~•fi3,~,' ~.5J1,;1iftiiA 2. The alarm message changes to gray 

ft,;4ffi from red. 

3. Simulate the reading is higher than the Low limit 1~ ~f~L~, rn tc 1~/:ff::j;J * e 
and lower than the High Limit by program software. 3. The alarm message disappeared. 

J.m;ct~~-J.t•:fJL;fjl;:fW~tl ~~!J&i'fi,J~.A ffi1r£-T _U& *'!Hi3.~,m!K 
{l[, ~-TT ~!Rffi 

1. Simulate the reading is lower than the LoLo Limit 
1. The reading of the test sensor on the 

by program software. 

J.m;ct~l~-I.t•m;tjl;m-J.t~!J&~.Affi1r£-T1r£1r£~~Rffi 
HMI is same as the simulation. The LoLo 

2. Click the alarm message. Deploy the alarm 
alarm message appeared on the bottom of 

the HMI. 
message picture. Select the sensor alarm message, 

%;: :J3:: @] lii r:p it~ !/& i'fi,J ii !/& --"3 ;fjl; :ff,( {i[ 
then click the confirm button. 

-~. IIIDOOT:1J:±l:Jmit~l/&1r£1r£~1UUw 
F ~%i::J3::IIIDlii~**·~~~.-Hm·~~IIID 

00, ~?f:Wtl~891~~~1r£1r£~1R:t~•fi3,~,, ?'A.5J1,;1i.ifl 
fit~, 

iAJ't,;4ffi 2. The alarm message changes to gray 

from red. 
3. Simulate the reading is higher than the Low limit 

1~ • 1"* .~, rn tc e7:f2 :1g * e and lower than the High Limit by program software. 
3. The alarm message disappeared. 

J.m;ct#.\lU~-l.t•tJL;fJHf-(Wtl~~l/&i'fi,J~.Affi1r£-T _UIR 
{l[, ~-TT~!Rffi 

:r~•1J3.~,m!K 

_l_:l£1.ffi~iJ\i=iJ1£$X14I)~450~WiJ\ ( SFAT ), ~X14J]:f;m~45l1.ffi!Jiit ( SSAT) kJ,& IQ/ 

oQ~$~~~~nm:~~*fio~~n~~~l=iJ~ffi~.m~~*~1±!fX#H~~ 

iPJl!UAA~::f~~~. Jt$~fo~1-T~~r¥1±::f~. __t:I£1.m~i:~t1JJ~J'!.:ff~~~uf'F~5(0 

~[9$7}: kf:fliW~~~$3]t~J]~$3]t~LUffi~ll$ ( RTM) -"*'Wtl 

kf*W~~ffi*$>1t~m.1£m~EMS$X#H~~iP~:lm~.mN#.n~. 

~~~$~#•m~*~~~m~.l=iJkf~rl*=~il*M~~__t~~~~~~~m 

@$>lt1£~~~~~M~~~#.~~n~$~,#-~ffl~$>lt1£M~__t~~-ey 

mJJEffi~~ffl § B'go 

~~__t:I£~~.$>Jtm=~il*C~M)~@*mm~$>JtC~s)~ffi*~* 

~~51, ~zt~rl~~~ I ~iti)t~ ( FS/DS) ~~1-tkf,&~~~8{)1fi!~~:IJIJ k]:P~~. M 
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~~*m*m~~-~~~~-~o ~~~~**k~~m.~£~W~~~~~ 

!i~S~~7itlj :)( {!:J: o 

m ~ t~ jj iJ iJt l3)j • ~19u9=' ~-t- ~ ~ ~ JJ\\ :1:f ~ :tJ: ~ e~ ~1~~ ~ m ~-m ~ ~~ 
~m~m~.m~~~~~*9='~~~~~A~tm~~~-t-m*~A~~~-t-x# 

( :)({!:J:~%~Jt&:2js:) 9=JS~il1J~-~§~~~ ( x ox oX, ~;ff~,~~m:tJ:~1~~'tf£~A 

~pq~) H~Xf!JlZ~o 

1:!tm~ Jj]f4~ilit II~ :f_ffi:J;m~ gc~ ill1i 
:kilt Jlk:~ra:r -tttT-it ~:rm~m: J&~m~m: :PJrliA rifffiA ffl?~>.R ( User Requirement) 
;f¥J.l ~:EJ\l (FDS) (FAT) (SAT) (IQ) (OQ) 

* m -a:r w. lftxt ~a ;r4fr ]i[ :Ef milt&. -=t ~ 
#•= ~ll-~ll.ff~~. mfi~ :kilt PJ~ :EJ\l 
~t!E-tt;fl:l•tm?ti'JT 

~ ill1i iiC !£ Jm J1 #. ilit JE 1!Hfrl Bt , 
J.ilZF~--~A.m•F~Bt~W.~ :kR PJ~:EJ\l 
11 -!fl. t\z ; &· @i a:~£ 'r!ltl :U r:p F ~ . rm ::f 
~I 1-Fli~~JJIHHHJL 

~t~HfA:ft!ffitrA~!ffitr te1"l'i%2it~Jii;!T~ 
a~·. mttt4~iit:±l~~1~•Jj]f4~; :f:E_t 
wm~~~oo9=tt!fJ£w~tc~w~~ 
W),J.ilZ~~_t.PJW.MtemW~A.~ 

*··~-. PJW.~~--~J.ilZJii;IT~ 
t~-8~@100 

:t~•-a:r w. ~J.lt!::f IPJ:J;m~' ~yypijJE 
J).J r QIJ#:lim~Jj]f4~f!ff~ = 

1. ~ill1iffi~:iliJ~• _t~~at, J.ilZPJ 
J)J~fYf· ~~ilitlt;fl:lffiW. m:~=l*1'F.A 

2° ~ill1irna:t~!HH:~Er*J c _tr~~ 
MOO), PJW.~~··· ~-~~m~ 
:J£111U*t!E. PJW.~JJ\\§~:J£'r!ltl;fl:li%J !f :kilt PJ~:fJ\\ 
i'EI:kill1i#.; 

30 xt"ft!fJE#•. :f:EJm_t, T~~st, 
~TPJ!)J~en:tnfm:~, m ~1%J!fill 
fi*t!E*.~-a:rw.~~wmc~~~ 
~ ), J).J1%1?*tft; 

4° :t~•ti'UI:EJ{_J"@C]l[;fl:li%1!f, &·~ 83 
tw:i'J<.AlTi Wft~iffLfi~>Jt:lt!:1ii%J!f 
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flff~ 
jft!~iJ\ 

flff~ 
~»!~ 15\ 

flff~ 
~mrt 

flff~ 
ifl!~iJ\ 

flff~ 
~»!~ 15\ 

flff~ 
ifl!~ iJ\ 

flff~ 
jNrJW;: 

N/A 

N/A 

N/A 

N/A 

flff~ 
jft!~ iJ\ 

flff~ 
ifl!~ iJ\ 

flff~ 
ifl!~ iJ\ 

flff~ 
jft!rjiJ\ 



!HJt 
f;JtJ31ZThlj J:}J~~i)t I!~ :EJll:f:m~ 1(~ @i'T 

fflp'tffi>j( (User Requirement) 
~it 

~~PI itt~fl ~1Y!U iJ\ t&1Y!UiJ.\ iiffliA iiffliA 
~:fJi\ (FDS) (FAT ) ( SAT ) ( IQ) (OQ) 

:fi[~1if@iA: 

EJT:1'f t![ iff~ -~Al'~fffi'~~i2 ~1±* ~ 
t![-"* 9=t ; 

itJ7 lJz GMP [!{Jt![1H\3,~,, fffi'~~;fRA 

~iiffliA,~~~~~*fi~~.~~ :}Cl)t PI~:fJi\ 
fffi'~ fffi'~ fffi'~ NIA fffi'~ 

A~ PI I:J~JJil:%t\H'FA~ , 3:::~ A~ i5tit tWUiJ\ 1Y!Uiat 1W1JiJ\ 
~Jtfm¥~t:~9=tlif@~[!{JA~; 

itJ7 :&~~ GMP fE!JJnloJ*m)E1-T1C~ff9 
*ff*A,&fffi'~~~A~~AA-~ 
*1-TiiffliA5¥1:!~~ 

*mM'F4it--t- t~ff~f41lf~fffi'~* 
~W~ [!{J*W*-"*·*W*A5¥1:!~· :}Cl)t PI~:fJil 

fHi~ fffi'~ fffi'~ NIA fffi'~ 

*Atffi'~~*.~"fgM~~~-- i5tit 1Y!UiJ\ 1Y!Uiat 1WUiJ\ 
*;ffi 
tnH~-"* PI L2l-~ lJi\ ill :i:t.!f!-1-:klJti'iiJ 

~~~:k-~ili~*fi~~,~~5¥1:! 
!iiltr tl:L t~ :im B M ( ~ ), a~· rBJC~), 

~~ fffi'~ fffi'~ ~~ tlt% c ~ 1- ~ m oo ), itJ7 :& ~ :b~, *• PI~JJil i&it 1WUiJ\ 1NU-lat 
NIA 

1WUiJ\ 
HVAC i&-11&, :f![~~ID!~:k-i'iiJ, :f![ 
ViiffliAA,iiffliA!iiltrA~~.~-~~ 
~f~-~'~ 

6.3.4.2 3T~, @G]![~,~ 

1E:.illt.JJ¥: !JlLttt)t~m~JE, PJ#, 3f~~YEI9*~o P.X:mi39iili£1-t $.X14, ~p 

ISPE { ~M § Z9J1t1:.F~Ji'&t~m} 9=tJExi39 4 ~PJwe:'i:F£, ::k$%69~Jill!IfF~ 

~rlwe:'i:~~EI9o~~1E:.illt.~~Jill!*~rl~9=t,~#~~7-~.illt.*R*~*fi3f 

~, ~~~7~~m~*~~*fi7~D$%693f~o 

~~PJwe:'i:F£,m~•-Hmmwe•~m~ffl,we:'i:~m~m7*~9=t69PJ 

we :'i: r_m , :t§ ::k ~ ~ f iJ £*we :'i: :JJ 1! o we :'i:I fF PI ~ rn f;J:t: ~ • 5fiJ ~ rl ±S:iJ 11 139 * ~JilP 
~WW~~~o we:'i:rl~9=t@~-~-S£~-~~§~~69we:'i:~~,~we:'i:rl 

ti*1-TWWo 
~~3f~~$%,~3f~rl~9=t~•£mWWo 3f~rl~9=t-~ft~B9£m, 
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~~m~,~~•~m~~~~~m#~,~B~--~~~ , #•~=&*£~ 

~~a•tt o m*£$*~D~~~~~*fi~~$~ , ~m~-,~~~~,~ 

~~=~iliA~~*·*~o ~~~~*·*~*-~*£$*~~~~~~~

B~-fit~{'(tJETiJHf,f;t,1'J8~ , # _§J~itiJitif~>Jt o 

6.3.4.3 ±fHJII~,¢.t 

>n~~* ···· ··· ·· ·········· ··········· ················ ················ ····· ········· .. 
GMP#-m~*~ffl~- 3 -Al~~"#-m~*~~·~-~m 

~A~~#~~ , ~~~,~m,•~,*~•, •~~~*~~~~n 

AM~~~~~~~ o S~~-m~~m~*~#-m~*~AM~~• 

flJ -tx ~R, :#-'*, ;f§ s ~~ 1tm flJ * ll:liHJ'i , 0 

~~~~~A~~~, ~~-~~~~A~m#•m~~~~i&t# , B~ , ~ 

~fQ}E1'J~~1ii*1-T J:tfiJ I! ;fJ:It~~ o ±fji)J im~-JB9:*J;; ~Jll[~, r_m § iJL :l:i!fffl?, 

~~~3][~ o ~~~~~littxtr.m § 6<:!/GIPJ~~IV. .&J:tfiJJixt~;fJ:IJ:tf iJ JI § 6<:!1¥1£/GIPJ: 

• r_m § Ja 7#1 ~ ~, ±fii)l i x>J~J;; ±fj i)JI ~ :£11!~ 5fiFfl! § il!J~ ftfs:, 15f:Jffi § ;f!t*:ttJ ~ ~ JE 

*Jli[·~~~MOO;ffi~-~~,~~~§~~A~~:(:E~ili*~~*fi~~;ffiilit#, 

IV. 1!J5~r_m § JtiD!JftHft !E: ; 

• r_m § ~li~, J:tfiJ Ji xt~J;;rffi § iil3~JJt~~PX;ff1, ~r_m § iil:klJ!PX;ff1 Jtil~~i'ii: 

#;ffi~~~-~;ffi~~,~~§m:ktJt~~PX;~~tV.m~m:~m?•~~m,#~ 

~A4~§k~J5~~*~--~~~; 

• r_m § J5 WL ±fiiJii m~7'1 ~ ~ ~ Jll[ff1 , ~ ~ ~ :tll!ff1 ~IV. *1-T S 1it ~ ~Ja {~ , 4 

15L ±~:fJDIJl%~ S 1itii1f'I~, #~~ffl~~~*i-fr§J{fi)li :l:~ffl?, iJ::I:~!fffl? 

~ !J.*1'J S 1if-~, ~iiE~~)IJ9ilpJ.J)E;j'J o 

:lm:ct!V.~i{Ti) JI , J]ft § iilfQ :I:~!fffl? ~ VJ~-~*$):jtfD~ ~~~J_ffi]!)fjf;f§;k SOP 

~Jll[~#,.~it~!V.RJ5~~B~~M~o 
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'ffill'::f>if6 ~ 6.3.4.4 /J!!!JJ.I\i~"" 

;~~~* ·············································································. 
GMP it X ifJL 1t %diE ll1t *-~ + :=_-*-~ 3jt ' "{E it X ifJL 1t -* i:fdt JfJ 2:.. rot ' Jil 

~~-*~*ff±W~~. #~R-*~~~~~~~~~*0 ~~XiffL~-* 

~-~~-AI-*~~. ~*JfJOO+-*~CAI~~XifJL~)~ff~ff~ 

7i ~11= ;h 5YlUi~~~iiE f1 $-~--$if" o 

-J1fH.X1lf:¥9luiit?tiJ~5G¥9l~iiC ~mt¥9luiit, *~¥91Uiito 

~5G~iit. §~~~~~~*~fi~~5GW~~-~~~~~-~~n,ttn, 

~~~*~~*o~)$(;~~. §~~~~Bfi~~5G~$#~~0** o *~~iit, 

-~~#~~n,ttn~~~m~*~~~~~~-~m~~*o 

~~-&~~#.-H~W~mB~5G~~.W~~B~~Wiit®*~~iito 

xf~~3f25t$.X14~• &1-t~{!:J: _ts"J=?X3f25t, W~7'G~EI"Jh\~5G3f:tli:lm1-Tif§*¥91H-lto 

&-f\fi~EI"J¥91~-lit:ff,JW fir fc* o 
*~¥9luiitJt.{;;t;:~*ii~JA!.:zf?t:ilft 6.4 ~~m1t*~BiiE C csv) $?to 

B~_t~ffl~~*~~~~~rlfi~~~-~f\fi~~-~-~~~~I~.

~~~~m_t~~~ffl*•*~_t~**~®~r~*ffl~ey~mB•~~~o~ 

Jt~,r2. -EJJMEI.~~~~: 

• El1itf*~iff~JJL *~~~tiff~!Jt~~~-1-~fl~m7'G~:l:iriJII3f H~~~; 
·~m~3ffiAAey~~j;_t~~~~-$:5t~A~•.~1it~3-1-~~~j;~o 

~3fBAA~.•~~•m~~~~oo~~-iJ~~~*~~; 

·~~3fBAA~*~25t~~~~M-~~-~~~~~:ff,Jm~rl-#m~,~~ 
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~~~%~illfi~~~*illfi#m~~~~~m~ a ~~~~~~~~~-~mm 

3tt~~~~W~~~F-~MN.~*~~~~~k~~W; 

· ~T~W~-~-~~ffl~~~~*~~tt~W~-$#ffi*AAm~a 

-~~*~N#~.~~~-k~~~~~.*~k~~*~~AA~~k~~ 

~~ff*~~M&.m~~~TC@~~~)~~illfi-~: 

• ~*~fj~~3]t~J_ffi~~;J:-k&; 
• £{itfl~mf1J~*~mfit~JI!*Jr~~~~; 
• -~fflF±'Ir-Vll~~tk&, £-tUft A~~~A1HttPfj~JJ; 

• ~m rOJ~~$~~B~:fff~~. Rt.~r_m~~B~:kli'J; 

• *1)1*~~~B~wt{.ft; 

· ~~~ffi:k~~-~~#~~~*~~tt#~CBa)~~. ~~~~*~~ 

• . wm~•*m&~-~~*~~; 

· ~~B~~~~~ffi:kA~~-W~~~~; 

· ~~~*~~~k~.~~~~k~~~~~~~*H·~~*~~~tt~D 

~~~~m~~~-.m~%~~*~k~~~; 

• ~§:k~m~~B~rr~¥1J*Jr*~l=j=t a 
k~~m. -~-~~I~~WB~~~~~~mM~~~~ff~~~~~~. 

ep~mrrft a GMP itJftJL1-t*~ffl~xt~mif~s{J~>Jt~. "~t!~~t*-l~~if~Bt, 

~~-~~m~~m~~~N~~~"a ~~.~~mif~~.~~~~~~~~m 

if~§~ - ~~-if~~~~m~m~~if~IA~mga ~~fi*~~~~ftm 

if~>'~ . mfj~~~ftmM excel:fttAk{~~~~~~s{Jttfi, lltttf£~§l:~. mfj~~ 

ffl~m.k#IA~-~~~~tk~a 

*~k~~~.~~m~~~m-m~k~T*fi~~AAC~®~~w~~AA 

f*~ii\~1-T )a GMP #Jf;fJL1k.*~ffl~xf*1-T~~3](~, "~#Jf;fJL1k.*~~{-l;;;l\t

}\_I*~~.m*ffl~~*~()\_I~#Jrm~)~fi~fi~~~~~~ii\~~~ 

~~~-$%" C~+-~ )a ~Bt~J.~. "xt~EE!.-TftmfiJ~a;J:W:trfP~fi%~Bt~~s{J 

m&.~~~~#~-~~~EE!.-Tftm~~ftm~~~~J:W:tr~~~~~ftm"c~ 

+A~ )a ~lit , ~~~i~~EE!.-T~mfiJ~J:W:~;f~s{J~{-'fi:'ri~~IK#a 

806 



6.3.5 iefi & s I ill 
6.3.5.1 _t~J§~fT 

~~1HB ------------

*~~#-~*~~~~*~~#~fi~~ffl~~~fi~~o ~fi~~~-* 

~~~. ~~•**~~~~~B~~~~*n~~-~~*•*0 

~fi~~~m#~B#W~c~mm~~~~~W~-~mwm~m~).~~ 

~~#*~~B-~m~. ~~~~~~~-~~B~mn•#~•~~~~~~~ 

tt@JJii.Yr 1 ~~'/ii$14~:it~ffl~ o ~o#•m1t*~s<J~1HftWW1tVEd;t!;m!m, mxt1ttm 
-~0W~~$#,M®•**~M~~~~~~~;*~~%U~~~f!LWN~ 

~N~iE,m;EWHfttft, ~mf!LWYF~~l!t. f!LW2:ifti1*~5E~~1Hf' , ~~*~ T~~ 

~~; *~~~~.~~mo~~~~-~~. ~~-~*~o -~#•m~*~ 

~~w~~~-~~~B~~.N~~~*~~wwm~~~.5Em~m~~B~ 

~±'i?iiJ II, #m~~1ttmlm~1tt~~~1Uil%111!Epgl=§;Jt:~Hiff'F~ o 

*~pg$~~#~*~•~-~~w~ . 5E~*l!t~~B~~·~~#~pg$ 

~H=tla~, ~et-~E,xt~~:i:Hj~1f9 ~~~1~~·~~:ilf1-T=tlaJ£ o 

A. ~UJEitt? 

~~B~~~~*mm~~w~~*~*B~~~**m•~~B~~. ~~ 

if ~®f~{-/j~~*~~J~~*o 

*~Mtfft)]l#J]l:i:J)tj~ I ~~lj-*:ilf1-T o -®lj~m~if#:7g-~W~X14, ~Qffl 

~W~m~#~*~WWW~~;-~E,m~~~*~~~*if#jg-~W~x#,~~ 

-15l0PJFz!:OOs<Jffl~W:tlUjff~ffl~m:ffit•m1t*~~ffl~W:t.lo 

J]l#~*~MHftljff C ~o~m ), ~m1EJ.~~~~~rpg~o 

•5E~$:1f :lmM5E~$~ffl~.iE,~~~ttW~~-#~~.:7gmng~~N 

:UJHA., N~iiEffli9J~1ttt&m;fl:!£:u:±l o 
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·*~•~= w~m~*~~-~~•. ~~~~~•~m~~m*m~B 

:f~~ o 

• *m~w:w~m~*~~wmm~B~•~Mw.~mW-®*m~m~~ 

*·~ffl~~WC~~@~~W-~~~~~W~), M~~M~~W-*m§ffi , 

$~H~~W~H~M~*~%#~~W~~ o 

• *mtt~~~~•*=m~*~tt~~~~~~~••· •*~•~~*~~ 

~Mfi o ~~~~~-*~~~~Moo~•m*~~~~~~~-~£~•~~m 

"PJ:3 tt 8'-J JXL~it :;fu h*1M ;Eo 

·~M!$#*~ = m~*m~~~-M~~*-W~--~~~~~MW. ~ 

H*~i'PJM8"J?t~mU!U o fl{~~i~RJ1Ml&~*· ~u**m$14mlJE T7fJa1Ml&8"Jg}14. 
~7fJI31Ml& o ~W~-fiA~~mtt.mmm~0RJ~m~*mo 

• 4lr1J1til'~~ : 

o ~-~~~~(D~): ~-~~~~~~~*mH~~*miliBmW~~ 

m~~:tiili$W:tt.JB"J'~~M;f1JL i~it:lGtl~~M~i:tE; 

o ~*~•tt~~CBa) = ~*~•tt~~~•m*m~•M~mm~•~ 

~w~~w. ~-~-~~*m~~.#~*~*~*•tto ~*~~tt~ 

:lGum~*8"Jif§~•1-tM;ti~~x147~:rtf¥1±, #~~if§:}tA.m:it!:1-T:I#iJil o 

· m~~w:m~m~~m~Mw.~~m~~~@-~~•~-•m . m~~ 

~~W~o ffl~1±*m~~~~~~~~I~~~~~--o 

• J£~~Jlllmm~itJJ:;tJL1t*ms"Jf~14, ~x14, t§:k*mxt~~H*mpgs"Jic~; 
~m o ~W~-fiA~~mtt.mmm~0RJ~m~*~o rr ~~$W:~~J£~m~ 

~~*~"'P~flili~tt.Jm~~~~$7t8"Jpg~ o 

·~JJ:m~*m~~~w~•~•m~~pg~~~~~~*m.~~~~~~~ 

~~~~MOOC~~~~*~-mfflMOO~~~)~~~~*Wffl~~-~:it!:B~ 

~~. ~H~~~-~:it!:B~MOO; -titt~~~~tt3t~~m&~.m~~~~ 

~1-T-FI}%HiE1-T~, rm~~MW1ti~:r\~B.¥:E.ffi o 

· ~~5EJ£~~mw~.~~~~BWffl~~w. ~~~m~~~~£~A~J£ 

~-Wffl , $~ , m*~~~.J£~MW~~)C#~~o 

·~WfflJ£~~~~£~--~~~~H~~~~tt~~~ o m*m~~~~~ 

::fv H#tl ;E~ IPJ 8'-J ~:Ell[~ m~ o 
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·~~W-~m~~~B~-~~-~%~M*~-~sm*BW~.~M* 

~~~$~**BW~.~ LWS~~£~~,%~~~~-~~o *~fl~~*~ 

~rm:~~~~, mfti:l!ft:S:f**~~rfii:titA1-T o 

·~~~~m~~•~w~~*· ~~*~m~~~~*•~~M*~~~*· 

W~MW~~~#~~~*o ~W~-&A~~ffltt,m~ffl~0~~M~*~o 

• ~M'i¥1lt (periodic review) ~Mti~~~f4ic*, 'ifii!fr*J!&:-ft~§:J%: 

0 _t-?J('ifii!f89~-*~1-T$JnfJlm:; 

o 'ifii!fM~£~~B*ffi~~*~ffi*~~~; 

o 'ifii!tMfBJ£~~B*I~89~*~;f§*891flia~, CAPA; 

o *~SOP; 

0 ffl? JJ*.%; 

0 *~'ti~~~fO]~; 

0 *~~iiE~{tj:; 

() * ~ 4lt{)t'ii (£; 

o ill'.%-a~·ti:ii;U ( BCP )o 

• ~M$i!t8<J$Du:±l-f.N:-E1:J%~Tr*J:&:, [ ~{9U 10] tlHJ:l;T~11u~;f&f~~~, m~ 

tiHifffi~*1-TiffiJ~ o 

o -~$Du:±lm~*~m•m~~ffl~~~~# o mn~~~~~-~~~~rl 

~--~~~. ~tABm~~~~m~mnm:o 

o x>t~~~~*•*~' m~itu-f)t,~,~:J'ii1!r, 'E1=l%: 

·:· £:£.m~-wu~~rOJ~; 

·:· M'fffi B<J ~4 ~ m ~mnm:; 
+~~-1!f~-~B<JfiZ9J~~~*n~~*~~m~o T~~~%m~~~ 

AA'ifii!t:J'!i1!f;fJHJ£f~~~ a 
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[xxx]~•m~-~[-%: xxx]~M$~Mftm~ 

1.0 §a{] 

*~~~~m<¥~~~>~~AA$~~*o *$~Bft7M<$~AA*~> 

~<$~AA~*>AA~<¥~~~>~~ffl o 

2.o mrE 
i5Vm*~AA$~9=t~m~¥~~litl=IF~EI~@Ik~ C ~o::ff )o 
3.0 ~U3t#ai£ 

~m••~*~~-•m~.~mm¥~-~~~~-~~~m~m~mm& 

E!~ra'!J£ o JJts~-PJ~~m-~¥~%t~l!l, VJ.'/WJ3}Jfa'iJ£¥~RJt;~o{iiJ~mJl%-l'lfl;~ o 

4.0 *i!* 
*~149=t1!m~m::ff~~i.ii.Jifo~5(~~$~~:bo¥1J *9=t o 

s.o mtg~oJUt~ 
~*MJ£7~*~#A~~~~m~~M~.m~~m•~~-~-•~.m 

m.•~~B~~#. ~R$~~0*~#~~~0 

810 

6.o :@Wr4i~~~ 
6.1 $~§HR 

1£~*9=t91J tl:', -~§J JRJJX;ff! ~{~,@, 0 

6.2 _t-{J(~AA$~~6* 

~~¥~_t&~AA$~~BAA, ~R$~~~~ffMfi~~§~~~~-~ 

6.3 ~ilE~{tJ:¥'f,j. 

~~~rf~-~~~*~~~~#~~#~a~~·o 



0 f~i±J~~~Jt!B"J~il£it:J4tlfrJ*~*~JE*~J¥;~ ?Jf~:>jt;>JU l±l B"J{:f{iiJi\lli~ o 

o -JE:~#~~Bm~~~m~frl~~o 

6.4 12£~3][ 

~I±\~~~5EM$~~*~*~?ff-~52£.#·~= 

o ~~~mn•~*~~~~~~ff{PJ~-~~~; 

O ~~@M1f:J!fi)¥;~~frl~~71f:J! o 

6.5 i!ffl~f[J CAPA 

:9Ui±l ~ ~~5EM$1!t~*x>f*~£1:.8"J1$S~};t CAPA, #:UiH~: 

0 ~~~1:f1i!Jfftiti~~; 

o ~~@M1ffia~frl CAPA ~JJI!Ynt:*~:itHi71JWJ-i!t, H CAPA :J:ti:it:!4U:it!:1-T7~~ o 

6.6 *~;f§:Jefi)¥; 

~tl:lff{PJ~JE~*~~fiff: o .JEW~m~~ff{PJ~~~~-. ~~~~fiff: o 

6.7 ffl? mtc% 
$f. I±\ ffl? 1tl*, i,JUJ!Jffl? mtc? ?JTW ~1:ffiiJf~E~ ( !!!ZW~ I f~E~fX~IY!~iJJJ'Q];t>W~ )o 

6.8 *~'ti~~$-i!t 

~em~*~ttn*~~*~~m*~~~*~-3·~~~--~&m•lk 

ffll¥~~ 0 

6.9 {:J:!;~~i-¥1~ I $it 

i)?.~*~8"J:£J\\~f:J:!;~~W1~ I $it On~) ~~JE?t, ~~~-~£*,JTilJZ1~ o 

6.10 *~*17HW& 

iJ?.~ *~~~:J:ti:*f5Htxu :it!:1-T 71H51, 1H51~~ $;JJ.J o 
6.11 ~:%-a~·tiitxu c BcP ) 

$fi<~:%-a~·tiitxumt:fi. #:ni~Jt~~-~~~ o 
6.12 $-i!t~*bt;li.)( 

*M~~$~8"1~*· %'1:±l$~~ii:o :tzn~£:£j\\J_9!, ~%'JI±l~C!Ji::fl!r71fi!: o 

7.0 #&*~~ 

1~iTBW3 

s.o IIfH!f 
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D. itJHJL1-t:~UJEEI~JP}~iiE 

~~-m~*~~ffl~MW~.~2~M£~~~ti£*~~~~~.m-~ 

M£~*~£~~~~~MWffl~. -~~fi~~~~ ; ·=~M£~~~AAW~ 

~£~*~~~B~~~~~-~~fi~~~~o 

·~~~~~#•m~*~~~~WN~~W#~~W~~~$. ~~W~~m 

III a i5f1ii"M;fj~~)Cf4ic~ o 

• WitR~~W~ (audit trail review) -f.j}t:)t~ 2 ~ : FJ'bff:J]}{W~RUff;W~;fQ* 

~W#R~~W~ o 

o rz'J'bff:~W#~~W~~~~~~FJ'bff:~~*~W#~~.~~~~~

~~. ~~~~~m7t.~~~~~~~.~~~~~~-*-~W~o ~ 

w~-f.j}t~~~~-~~*~~-$:5t~fi o 

812 

o *~Wti-RUff;W::m:~~~~*~~1'TtEI*8'-JW#R~~, ~D*~s1- rBJ~~1~f~ 

~~~-~~~~~. *~~·~~-~~~o ~W~--~~~~~MW 

~~-$:5j-~:f'J o 

•W#~~*~~~~--~mm~~~ : 

0 fFL~ s AAfDBt i'BJfi&; 
() ~~~~~~-~~.~~~~~~*#~~~~~~~~~~~~; 

o ~~*~#~~~--~.~~~~~~W#~~~~~~~~~~~7 

~~; 

o ~~~~-~~--~.~~~~~~W#~~~~~~~~~~~7~ 

~. ft-W1ii~~xtw~ilrns"J~~rt.~; 

o ~~~~-•~m~vtt.~~~~~~W#~~~~~~~~~~~T 

~~; 

o ~~*~~~fi~M~-~~~A~~~~~~A~%~~; 

0 ~~*~~~SJt o 



• bll)tiL -J?H?Ho·~JHiff, -J?i{?J'-fll·~Jt:i:t~ibllt£:i:t!JFLiiEo 

• J1I*~~~~~-J?iffi~~$,-J?iffi~~~~M~~~*~~~~~~~ o 

· ~#-J?iffi:~)!~#-J?iffi~~T~~~*~~-M.~~*~~~fiM~*fi 

-~~~.~~~~-~~~~~~#~*·*~~~~mM~~~~~~£~~ 

#o -J?iffi~~bliM~*~~fi~-~~~~#m#C~-~*~·*~~~#fOI 

A,~~~£, ~~~~~,~~f!]ft~), ~~~-~*~~~~Jto *~~fi~ 

~~#-J?iffi~~~~~~#·~~~~-~~M~~~~*fio 

• ft~-J?iffi:bli~Mtt~~-J?iffiW~k~~ftm o ~T~~~~-~~~m~~ 

»llrm ~3&ft~*-~, blix>tft~-J?if?t:itH-T JF. ±m~~ o 
• ft~-J?i{)tE!"Jtfj;f±J 0 

•ft~-J?iffi~~~:%.-J?iffif!]~·-J?iffi o 

• ft~-J?iffi~~~M~: B-J?iffi,~-J?iffi,A-J?iffi,*~-J?iffi,~-J?iffi,~~M 

-J?i{)t ( &pj}<.t\~~ )o I'SJ~MI'SJM~T*~~~_Fz:UftJ~ o 

• 4iffi~~*=4iffi~~*~~~w~bllm~~4iffim~ffibll~*~~ftm*fi 

¥~~~:klJ:x o -Mbli'E1=1S: 
o $xflf-:;ftm~f$; 

o ~f4~~146"JX&*; 

o -J?i{Jt B M; 

0 -J?i{)tft.; 

0 -~1tt o 

•-J?iffibli-~M$~.~~~~Dbli*fiOO•.~~~~~~m~~~D~W 

~ o ffibliffl~bli~~#%~~ffl.~~~~-J?iffiB~~ o 

( ~f7U 11 ] lft~-J~UfLI:~J§mfrf~~t!Si;/JE\Zffl~f7U 

§ ~: ~ LIMS ~f§tlWi~*~*A~1-TfllJ1Hxi!Ji~~:f§:kffl~f0~~~~14 

-rc~ o 

~~:~LIMS*~~ffl~~W*~·*~*~,!]i~f!]~~3~~m.~~!]i 
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iiE 5fl:I1:.F :Ef:fJ'i 71 ~ N :Ef:fJ'i o 

~m~m~T~~~~~~-~~~~~.mm~m5fl:l~n•~~smM•. 

~~~m~~~w~~~~~~. 8~~AA*~-~m•ffi-~m~*~~tt#~ 

( 1) SOP M. 

-w~:m1t*m~iiE~.fJIH!l\fli:\ 

it 1J:VL1t*mJ£Mifl1HJU1i:\ 

it1J:t!L1t*m;tt:ffl SOP ~£~3][~Jl\if¥ 

IT t!Lm~JJUJ\\fi 

it1J:m1t*m~f*, V3:t~, ·~~~Jll~Jl\fi 

LIMS *m.ill(.% PJ:M'~it:lW 

LIMS *mfi:i)J~]jj~.!ff jf!:jffflf.f)t 

LIMS .=l:J&:t\S~JjJJ\\;j'j\ 

LIMS *m1?ffl SOP LIMS ffl f' ~:I][~Jl\;j'j 

LIMS ~::~Mmt~:!R~:'I:fF.ill(.i'~~-=1=5 (WI) 

LIMS ~:9J~M~:!R1*fFfF.ill(.1~~45 (WI) 

LIMS~~fl$;fJLjf!:j~M~~~jf!:j-~fF.ill(_~~45(M) 

( 2) LIMS ~mJ:~J§-~1-T~JI-~B{J~~~W 

• ~{4~~ 

-~~~ 2 ~ : -~~~~-~~. ~~~F~~~ - -~~~-*~~. ~ 

~~~~rl~~-~wsm~~*5fl:l~~*fi o ~~-~~tttt~~m~H*~ 

!f'aPf-1-fUF~~~B~-1-1-=J~r_vr, t~ :tm !f'!ZIJf-1-:!:~:iJ U-1-{#~~, *J;f->J- {~1il?J6{]~1-t~M~ 

LIMS ~~-~1-t; tjj :tzu f=~ifl!Uii\t~f't Jl.lMiF~J:mJ§-~~~*rm~1-t, $;1Htt T#,IT6{) 
~-~~.&~~~-~~§,~~,~~,~~-, ·~~,·~~*-~5fl:l* 

~-~~-~~~~-~~~~~0 
~-~~~mmw~~~.~~~#,IT~•~,~m*~~.~®~~g~•~ 

~6{J~~~W~1Ui*1-T o 

• ?i.Ji{4~~ 

-~&*712~.~~~~§$#~~~ = -~~~~BB~rl~~%~~#. 

:Smt~~HfPVL, ~~?i.Ji{46{J~:t~~~~. ft<MifE!~~lfftH"F~1Eti*1-T, -~~like by like 

~~0 
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~-~~*B~~~~%~~~~~~~•~~~m•~*~~£v~~w 

uH:Y o 

(3)~AA$~ ~fUMS~*~~~WN~-~tt.~~-~M*~*fi~AA 

$~0 

( 4) *~*f)j

··~~-~-8~-·~.-~~·o -~12A-~-~~~·ft·~-~ 

~ ij3 t~ Jt 14:ff t.m -f*:ff 0 

• •~:x-t*fn'*+r;fi~ o 
c s) *~~%-a~tt:it:JW 

•-f*m-~~m~~B~~T·~~w~~~~~*~~~~~~~~m~. ~ 

-*~Elf~ A~t~~A3HiffliJ..~frS~%-a~'i::Htj;u ( BCP) ~l~o 

• ~%-a~'i::t:itj;U ( BCP) AA I'SJ~Elf~frlii9.J~ ( ~) i2~~~~TrJ1tfi*1-T3fi2 

~.~0~~~~-f*:ff~*-f*:ff~m~~o 

• ~-*~~~~~, !_j\VliH~mi2~9=t~ftm@l~~ UMS, 3f~;f§}_j)z~-*~$itR~ 

~ 9=t *1-TiJV~JL 

6.3.5.2 ~mm~ 

~~Jr-m -------------

m~mi9.J~~~§~~--f*~it•m~-*~ill~~.~~~*-f*m~*~•ff 

{t~ij3;J8 T !:§ -*~tEL*EI"J GxP ftmif-oBiif6J3(1-;J nxJI~: o it•m1-t-*~8"Jill1x~~.:k 

~it•m~*~~*~ftm;~~.~~~~~•~~~~m~m*•~•~~~~ 

~ill ~M*1-TV:f_l o 

:~ut~-*~rnfililiill1x. j_j)z~~~~£Vr-'rlitlitM-=r o nM -!:Jmill1x-*~~~ ~=I~~ 

~-*~.~~j_j)z•~m~•~••·*~~**fflP o -*~ill~~~~m-f*:ffj_j)z~ 

itftmm:3tt:~>~. ~~-~ill~AAI*JmvJ;fi~, ~~, /Gm~]f-f~?Jl: o 

~~-- ----- ---- --
~Mfim~ 

*~m~mn~~~T~~.•~~~~m~*fi~~= 

• -*~/G~W~ T; 
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·*~mn~•~~~*~~*~~*ft; 

• *~~~~*ttM•.~~-~~ffl*~o 

~B~~~#•m~*~m•~~~~. *~~~A~m~Am~~~*~~ 

~~~~~T~£~~~m~~~*~~~m~ = 

• :Il1llfi~£~JJ!!fj)T3f~~£ ; 

· •~~~#~m~~*~~m~M~**~fi~; 

·•~~~*~ffl*~~~~m~~~*o 

~1xffi~r:p~~B:~. :tm* GxP ~m*•:7G~~~;B:f%¥UJ5--t-~m~. g: 

~~-*~* "iG~"~~o G~~t%~~*M~t%~M~!T*fi~~o ~~~~ 

o~~m~~#4ffi~··~~~att . ~$~m.#~~mm~~~~~~~m 

~m~~~~$.~mm•ttm~#•m~~~t%o ~~~®M~~ s~~m~r:p 

~~~~m~~~Tft~.~~~~~~·~•m~o ~*.~~*~~ffl~iG• 

~*~~~mg*~~~~m-~~~~~~~~. ~~~~~. ~~~*~~~ 

14~1f1iiJli*JT~m~i:!f:W 8"J~>J( o 

#~~~~~r:p~~~*fi~~~#~-~~A~ffi~~~~*~~-~~3]( 

~OT o 

· ~~#~.~~~mm~~~~T~~= 

• ~1xit:JGum:I£T*~~1xs"J~~. 3f;J;]~T~f'~s"Jm3(fin'i;*; 
· ~~#~~~T~~~~#•m~*~~m#c~~m . ~# - ~#-~ffl . 

fi!T~ ) VJ..&4i1'-~ll148"1~-~s:.\: (~0~3:f~. B:t$ , JiiJlJ~ . li*JTiffil·ffl~) ; 

• ~1xit:JGtl1iJH5ET~1x~f.lflr:p~ ~s"JJ{g~, m)(fin'i;*~strSJ*; 
• m~~~ [ ~f§tl 12 l ~f~s"J~1x#:JGtl :fltli, ~~m~*~~~~7F'IW&*1-Tft?!il: o 

·~~m~.~~~mm~~~~T~~= 

• 3~Jfl *iGJJX;~~£i!>lt; 

• :klf1*:7GJJX;~~WJil31f~J_ffiJ_m; 
• :klfl*iGJJX;~*~;f§;kiffi]1fic*fO ( ~) !;4JE~]iff~flirilfii: ( CAPA ), ~O~ffl; 

• 1-¥fflffl?!*? ; 

• if{it~1ijij~~1:}~~f-¥ffl*~~D~~1:}~~£*JT;f§;k~:f~~Jil}lj~*~i7 1 ffl; 

• *m~11~ c ~) ~ftf:ij!l9J-1?}}i5/_ c ~o~m ), ft!ii.Yi~~~•~•it:JGu; 

• iJUJiJ ~~Ms"J1ffiiJ~14 . Vffi1-t~. nc•~~ms"J~t~; 

·~~~- . W~~Effl~:k-~~f,%(~8~ . ~~*~-I~m~ . ~~ B 

~~)~~Ill§. ; 
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• fF!2f*m"g~5ftl c ~) m?fiJ¥ c ~o~m ); 

· ~2-~••,ftw~~*~~ff·~~*m~~~*m~~~, ~~~%~ 

a"Jic~{Jf!::ff~>R; 

• I~&m1i15Ht:lW c :t~o~m ); 

· £~rr~m~*mm~, ~&~N1iB*~o 

);>*1i:f!H!r: 

• *1i:f~-1§-,\~Hj!jT*1irr:lW9=tmJ£i!\HifflZ9J~~~, -§.11S~Mi!:B1F~B"Ji\l8~; 

• * 19: !)fl ~!liitf* 19:1~ -1§- ~;J:tti1Lf01:l{ilJ;fEI:k52£ ic~ B"J :kl;fJffiJ ~s* ; 
• *1i:J'~-'j§-:fJH.&PJ ~~ [ ~{§tl13 ], ~j!fif~~5F'[if5L:itt1'J{~j;Jl o 

( ~f9U 12 ] i-t.lJ11-t~UJE1EH~i-t:JGlJmf& 

1.0 §a{] 

**1i~t~tla"J § 8"7~~2 < *milffl\ > *1i8"J:1J?t, ffli91, Jlr{:I:fQPJxfinX:~ o 

2.o m!E 
m1 ~ m J£ * m* 1i:ctl'i 9=t fl~ ~ m: oo o f§tl ~o, "* * 1iit~u B"' m: oo 1x ~~ :r mc.'i: 

~ · · · · · · a"J5£R1z: E!:rt5t~:tJL*ma"'*1i" o 
3.o ·~u3Cm-~ 

mm*~*mB"'-Hffl~,-§.1l'i~*m,~~~~,~n5ftlm?~mM6L~Wi 

J£o J.ltBtPJDJ -§.1l'i--i'*mffi:f~OO, ~1-W .§)J:filli5£*mR.Jt~O{ilJ~J.llZ.&.%-fF~ o 

4.0 7tei!* 

:zls:X149=t~JiiB"Jm~~-iPJ5ftl~2~~fffi~~:tJoiU*9=t o 

s.o 1fJ ~f!Jl{R~ 

~*-J£T~:zls:x#A~ffi:k~~~5ftl~Jlr,J.lll~-§.11S*~--~,$~,m 

~,-~5ftl~fflx#, ~.&*W~fi:zls:x#B"J~~ o 

I ~~ I 

6.0 :1Jj*ff]·~ 

*•~PJ·~~~~rr~m~*m~tt:ittfi~~ o *~~2*~:1r?t, ~~m 

~~-~~~~}J?t,~~~*~,~~ff-~o 
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!/&JE:if~: 

· ~~M-~~M~C~)~#:if~~-ft~~; 

· ~~m~~~ma~~~~~~~; 

• ~~~MfiJ~~M:if~3W~~~-Ttlr~ o 

7.0 )jSzw I R]"jtf-;jJJ.X;~ 

*~~ili*m~T~~~*~~~~••w~-~~fi~ffl~ o -~~ffi~~ 

:':l£:ill!~1M~%f1Jffl~J1!1-Tm~ o 

s.o X:14=V3.fs 
*~J'IJ ili 7'®~:ff;f~ B~ ~*~if§:k~!:ti~JJWJM ::lct~ ( ff"~~IJ, !Jii1L ~1) 1/M~-L 

:':l£]J!~iij~ ' J:EMJfr:1f' I'PJR2fjJi1!f~ )o 
9.0 f¥~ 

*~~w~*~*~-~~~~~#,*mw~~~-~~,~-~-*~~ 

f'F~ o 

10.0 RTfi~tf-Jt 

*~m~71t•tJL*~*1.9:nX;:!J.Js~t~~fL 

11.0 lt&*~)ffi)j 

!t&*f~iT B M, f~iTI*J~m~o 

12.0 IIfH4= 

r ~f7tl 13 ] tt~tJL1t~UJtJJ!1)!:1fH~rmt& 

1.0 § 1¥1 

**~*1!r~§~~~mm~~*~#~, ~~*~m~~~B~&, ~~ 

< *~1'5** > *1.9:B~tf-i* o 

2.o #tfric,~, 

~*~ffl~J1!B~~,~~#•m~*~B~M*~#~~5E~~m~~nX;* 

~ffl~ o ~iliB~~-~~~~#~%,ffl~~JiX;BM~~~*~ffl~~~ftAo 

3.0 ~~~~~ 

*~,tf/,~7*1.9:ffl~8~~*' -§:ffi: 

• ~M:if~ 8~~ *fiJJ=!l'f !JiiiEiE 1i}g:if~ 8~ fffi!J~~~ -JJ:t; 

• ~1-T~:&:!:t~fffilJ1\ffl~8~1%J:1i~*~--tk:~~; 
• @!14 I ~X148~~:i': o 
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4.0 ~it 

~*•~~mili,m~m~m~~B*W~ffl~~~~~%~o ~~ffi*~ffl 

~~~~--~~~~~~~MM~~~mm;m~~ o 

5.0 .lt&*~7ffi)j 

~-~~Wffl~~~M~~~Jt!:B,*HM~~~~~~-#~---~~~ 

~*g*o ~~~-m~~~~m®~.M~~~~~~~~~~~~~~m~~ 

t~ s~ illt.* rAE~ o 

~~ ICH Q9 ~~~~JlEB~ "Jizvfr' YAEl~ ( ~000 6-24 m~ ), itrAEl'i~~:EJlf,~ 

-~~~*~tt~m~~~~%o ~~~·~~~~~~~~.~~-®zt•m~ 

~ .Ltt**Jt!:1'T 0 

~~s I *~m~~~~~Mm~ 
&16-24 ICH Q9/X1~~Wa9 "li~~~" im~~ 

~~w~•~~~§~m~~~m:B~:flE.~A~~~§m~~~B~m~. 

-~~**~~~~~~:FlEm~.~ffi= 

819 



·•~~~*Bm~•*#. ~~~m~•w~~-W*; 

• :uJH~r9Wii\~!J1Jzmtr-1:.8{]~4 JEnt'JJ(ff; 
· •~m~~~~~**~~~. ~~~~~~m~-W*; 

• :Ufij~*~~~-~8{J®J$ o 

~---~~~*~~~~tt-~~tt~~•tt*~•~~E~·~~~m~ 

w.•-~~-~~~~~-~-m~~-w~~~~~o 

l2r~~fllH:!1 PJ fflr-*~~1-T~~. tm1£~~t£111~ 9=t, iffi'tft~m~Bl2~ ~• s, 
®H*m~~~-~~m~~*~~.HPJ~~~ffl o 

~-1: ~--~~~-W~#®~~~-~ 
~~1£~*m•~*~W-~*~~-m~•*-~~~*~B~~~~~~ 

~:u:±I~*1-T1<JJ~ JXl~itiSJL{ti o :i:1JJ~~iti-¥{ti8{]~~*~i)( -§1§ -*~~~~ GMP m~;ff:l.=* 

8{]~~, if~i)( -El.fflX>t-*~JJu[Q) 8{J~lifi-¥1ti o ~at, :if~i)(iJUliJ~llit~8{] Ft!. ric~ 

:tuft!.-T~it, V.J*1-T~:fJu5em8{JJXl~it~m o 

*1-T~~ )Xl~~i-¥1ti£~8{]1W1£~1-tfi: 

• T fHit-~*~:Mllh 

• :UfH~.!!k.*~iEfiVlLOO; 

· ~•#~m~-*~1±~M.!!k.*~W9=tm~~~m; 

· ~*~~-*Cffl~-*~*~~&~~~W. ~~W~PJ~~X>t~tr-1:. 

*1-T1<JJ~~~~i-¥1ti**8{]~&1: 

• ~~~$tit lf!. iJUJ!J :(£]§"~ ~fl ~ 9=t -~1m~ I 8{] ~Y!:IE:t, ~ ~ at-§ffl :*=m.&t:I:J~Hi, :*=m 

I -l+£*fr . 
~~xx._, 

·~m*=r•**~-*~~m~*~•~~m~; 

·~mfimr~~~~-*~%m~~%m~m~~••~m~ o 

i-¥1ti-*~~~~ GMP -*~: 

W1ti-*~~~~ GMP -*~~~~~it-El.ffl1£1JJ~~~iZW{ti8{]m~ ( {f~~ii 

~J:j=t, 11J~~1-T.!lk.i:!1~{)({£,rnj~&r GMP, ®~~~) ~8{j GxP i-f{ti )o ~Q*-*~11<~ 

GMP llit~, 13~zJti)(1~~1*8{]~J;_m~@.:JiJ*W*, 3fi~~-*~8{JI§~®W*M<~llit~ o 

xt-=f;ff:l {!!), 8{j-* ~, ~U*0 RJ ~ff ret~ 8{j;J;_mfi, JJlUPJ ~ :iiil2.£~I ~, PJ~Mz "!Wi-¥ 
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1t8~~:~t*:it!1-T GMP iSJL1t o 

*~~U~: 

~~~~~~Wffl~~*~W~~~~~ffl,~~~ffl*~~~-m~-*~~ 

~~~~-~~~-~--~att~~~~~ o ®~:it!BWffl~~~~~~~W~ 

~~·tt, -*~~~~·tt, Jf,Jf~JH::!:~Ivr~fflli o Ji?lt, -*~**8s:m:k~u~~or: 

·~~-~~~~~m~~~~~~~~*~~~~~~~~~~tt$m~ 

•m; 
·~~m~~~~~~m~*•#•~•m,~moo~~~M~~~~a~M 

~- ''ffi*M~- H£~~m; 
• ~1lltl :~liA>!lH!tffl ~ .F 61 :71{1-1"8~-tw; 

• ~*tl~.F&b~ IIDB1~~15e:m~•m; 

• ~1lltl/G ~BZ.m¥14~1§ti!fic.~, t~1!r; 

• xt~~~~*~~o 

~~~~kA~~~~-,~~~~~~~-m~-*~~~~~~-F&b~· 

~--~attA~:m:k~~ o ~~A~~-~~~-*~,~~~~ffi~~~~~~, 

1f!Jti~~ x 14%J:\:tH~ o 

w•2=m~~~~~•••~~,F~~~~••~•tt~•~~~n 

Jt~JiM~~-~M~~-~fflg,#~ffi*~~M,*~*~~~§~~

-*~~;ft.l--'=3-*~iil148~*~~, if!JJIJ~.~~~~- .F61~•--'=3•m~at:E.F~~u~ 

8~:91~~ 0 

w•3= ~•~nttR•w~~m~~~•• 
JiM~~~~~ 8s ~~]'[ ~:& 1iftl ~~o1PJ~ 1lltl 83 ~ ® ~~Fi~ iJ I~ 8~¥-i~JTI: ~ *x-:1·~~ 

• 2 9=t ~iJUJIJ 8~:9J~~:it!1-TW1t o ~o~ &:,~, Ji ?ltJt~~nti!-1'-£:1JoW~fB 8sW1t, :itt 

-~*~JTI:~~F:mWN,£~~~ntt~:&•~~JTI:~£~~~Rtto ~~~~ 

#~A~~:WR~nti!W~~Wffl,m~mA~~~®~,H~~~~~~~~~m 

jc~~~o Jm?lt,Jt~~~~~~~M: 

• ~xt~¥,ll:W8s:m~tjN; 

• ~1trj~:9J~~8~A~~u~; 
• *~~·jj:~ ( ~~·jj:--'=jJf,}T~Ji'jj:~ )o 

mit~~if1t~5!HiftJ~~~89~1lltliinti! , *t&mMiJUliJ~~~]'z*~~~~~~ 

~1lltiiinti!, ~®fltnti!~M1f!/G~~~: 

·1~i:!Jt~rj-J9:~; 
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• f~BJO~~i9:it; 

• JJllffl5Hfi3~Ff ; 

• ~~~JUl189W~ff:l1*oclitlE:r\:ll1Wt; 

• :l:rt/:IJD-i&it'$'~89?k~~W~ff:l1*oc; 

• iJIJ~-*~WC:i':; 

• :l:rt/:IJD~iiEfrSZSb891i11Il~FtiHi; 
• 11J~ JJ£&,~8{J~JJE;f§':\Ff SOPso 

J!DPJ~~, im.:lif~BJl:i&it3!0~ ~}Xl, jl~b~m:JJ!;fl( 8{] )Xl,~~j£11J~:1Jl't o 

~~~~T~~~ft#•m~*~#~~-®~-~~)Xl,~~. PT~~~~ft 

IA1-T csv I t'Fa~·:nftl5E~iiEr~Loo ~lit~iiEl~oc ~1*oc~~ o 

m~JJllffl~!'f1-*~£~mg,~m~m~•-~ru. ~~~m~~:JJOO o 

• !i.n\t, 1~?1 , tflJ?, Y3;f.:':i , ;f~~~f~$iJtrfffPJfflriiEI~JH{f~ GMP ~]JE:~mx~ 

1\ii:~m:fiJ 89~31, !i.nlt~~REJ:~ ~ -Tic~ffl r GMP frSZSb o 

· ~~~~:~mC*~A~~~~), ~~~~-im:li~P~~~-*~~~~0 

•f'£~ru : f~f,@,*~(ERP , QMS), SCADA/DCSIPLC(!i_f', 1\ii:j£), ;f~~ 

f)(U I :51-:fJT~ftj:, Excel ~;fit, IT JJllffl ( iif~IJI,., ~giti&ii ), ;fit~ I ~iiE OHOC~ 
iiE {)( ' )Xl,J! {)( ) ~ 0 

•tz:£~m~• = ~~~m,:tt~j£~-~m*•l#•-~m~~~~-~0 

:t!O*f'J'b~r:!!®~ffl:l:}j•, !J! iJ ~i5l:ilt1-TJa~£W~ff:18"Ji5ffr!i o 

• M:1}Pf~~&1-AWC:i':a£R.1zJIO>c1? 

• !i!KftM:i!}El=lfflft~ 1m? m ~~fi!&t.ELmt3ffflr1HR? 
~@~~"M:",~~~~~lE-tt:iltfi•~.~mlE•~~~ffl~ o ~~.~ 

~~~fi!&Koc ,~fi!&~ru.~~~~:iltfi~~~-~0 

•M:i!}Pf~-ffl~ft?M:i!}Pf~~~~ft ? 

:t~o @~~ "M:", !J! iJ ~iSlxt!i!lfft 89•ffl~f!lliJ ~tx~~:itH-T1iftl~. ~lit1±~1mistfr!ir:ft 

•~•m~~~~•i'F$#M:1}~~1:E B~ I'$'#m~r:r.~*~~~~-ffl~~~ 

8'-J ~p M:i!}PJ ~ ~~:ilt1'J1iftl~o 

~~i3ti3JJ, xtr~ft~JJ!i:!1JJlZ:il1m "Bf'!i.8"J~31:i!1¥:felli1l:W:Jli~J ~" 8'-J®:!J!Uo JA 
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~~Mm~~~~a~~~.•~ey~~~m~~~~~~~~~m.w~*m~ 

~fli1JJ~~~o 

• ;;%~eyk-.({~~~~1tH!, ( ffl~~ I ffl~ IDI i&?ti!&~I*J:&) ? 
~0@1~7;; ";:%", !JlU.i50iffliAffl~ ID ::%~J't-:1irli-'OO:*IJ1E ( ~PJ£~ ), ffl~~ I 

!Wti!&1~ ?)1:15 1Bkst ::%~ ey k-.( itffll B ffl ~ ~ I l&?ti!&:itH-T ~~, 3f _13_ 1£Jt1lli i-¥1ti 9=t 1iffliA W: 

~rff!s<J1~i!)l:~~iC.~tE B ;t I lf!itlflH-*9=t o 

c. ~rn 
• ;fJ[~~;:%~ey 1f~"@2:i':JJJGtll? 
~m~:i':_§_~ey••~~~ffik-.(~ey"@2}i:~~~ffi~o 

~~~:i':_§_~ey••~~~m.•~1iffl~::%~:1i~:i':~~mk-.(~~:i':~~m9=t 

s<JJt.i*tR~~~~-Si~~~I*fF-3~L 

~~ey~:i':~~~m.•~1iffl~~:i':~~m~~•._§_1£~~w~9=t1iffliAW:~ 

:i':~~::%~~~1£BJtllf!~m=9=t. k-.(~;:%~:1i~~~~W:I*fF~ o 

• ;fR~~tll ey k-.( IR?t ~ IPJ~m:? 
~@l~7'1"::%".~•~1iffliA~ey~:i':~~m::%~~~:1i2~~~~1PJ~~1*1:& 

~~~m;ey~:i':~~m::%~eyk-.(~:i':~~3~k-.(~~IPJ~~I*J.?&~~~m o 

• ;f)(~~!£~~;;%~$~ i!it::i': fir :i': ;f)(~~ 5R-14? 

:tm @l ~ 7'1 " ~ " , • i5Ciiffl iA ~ ~ :1i fir:'!: tR ~~ s<J Jt-1* tR ~~ rff! k-.( .& Yr 'fm fir:'!: tR ~~ 
Jff!~ o 

•~=~~¥®*~~A*k-.(~~n~~#. k-.(~~~I*J:&eyn~~ffl o 

D. :fffii 

• iffit~:W: ~m~~1!Jtl·tiif1i~-Si~~~~1!1Hiiffit o ~oJ;;~H~1!ltlt!:if1itf, !JlU.i5Gt!:1-T 
ifiitl*l:&~ iff*~~~ if1i~~~~~oos<Ji1f1t o 

•ifiitl*l.?&:~~~W~,~-ftM,~~-~~~:i':~#~~fflW~1*~"@2 

:i':~#,ffl~ftM~#~I*fl=litfflBJt~lfi~&=I~~~#,*Wm~Ei*W~ 
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~~~~grpM±~I¥J~~.@~®~~I¥J~~~~m/f~~~~-~o ¥~£1¥J 

EAM ~~~:x>.t~~~•~~1~~til!.~m, f§.x>.t#Ju~~~~~i!!t~, ~~*~~¥-=f~~~u, 

J2ff~~i!!t89 EAM ~Ao 

D. WMS ;f[] WCS 

~ ~ tE ~J]l!!: WMS lW, ~ :X'.t ~ ~ 8<] 1i-)$ ~ :EJI!~;ft; ;fa~* ;fj ~ :it!1-T i<JJ tv :fHUli!~ {)t 
~o ~~.~M¥=f$~AJ$~W.~~~kfF~~W,m*~$~$-$,~~ 

~*1JitW;fff.l1Ht o 

D~~m~i#J~~*~*Ym~tm~o WMS I¥JD~~t%-§1%.Wu:tm!IW*l-~m, f~DlZ 

•~m,~n~m,~•~m~7ct¥~~m;i#J~~m-§1t***~~m~*• 

B<J~*MW~t% o ~~:f:E~§~rr~mw~.~®i#J~~m,D~~m~*~~~. 

~H~M~J&C~7#J~AI~AI.!3~~-*~@~~I=l~-~ 

WCS ~J]l!!:J::ij-~~.f{-4~**-*~& o jjJft:(:E WMS&WCS ryy § :EJ\l:l:}J, :Jt~VL, 

•:i!VL, 7CA;J\$~~·t,;X~, -*~.!31i!1-4~*B<J~iffiJ~-1-IfF£.8 o iffiJiJ\illJJt, 
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~~~~-~~~~~~~.m•~•$~~. ~~~•tt~*o 

::Jt~)_j)z;ff;f§J.j)z8~:t%d"F~JMj~Jl::.i!l WMS&WCS t~~1if. 7C~r~tli~mn\ZB~~_t!jf,0 

Jf-1. xr!:5H&c ~ ~~'Hj m. o 

E.MES 

:(±:r.fft § it:JW ~j)-~ I'!Jlli.fff MES ~~ § ;f$, ~ § ;f$J!.f<M-t, ~:FJf!1-t, {J"tl :~m::J£~-aJfm~ 

~~~m_t~§.~~~-~B•*·~~~~T~~m~~~x~~~~~§~. 

~~_t~J:iJ~~-~~$~~~Mfi.~~1:E~m~A~AA.~I~~m~1:EB~ 

~~.~-~--:ff~~ o ~AA~§~J:iJ~~~=-~AIM~~~--~~ffl~ 

}j1fj~B;f['B]_&~~~'ti:t£#Jtl~ o 

::J£~a~~J.1,@5fotA1-J,@xtJt~f§,lffiA-t~mm~nX:~Wt fJ"tl:tm MEs ~~-ar~m4;r& 

.&-®I~~fi~~~.•~•~*~,@oo~~fi~~~~~mti.~-~~g~ 

~~!JI~ o ~J:iJV.JJliM::J£~r*Jifl3f~L~U-t~1-t~J!~. xt~Iill1-J5I~ o 

~~ MES~~~~~.~~m~~*~~~.JliM~*~~~~~~~~. ~ 

~H~mn\Z~~mm~.~~-~-tt~o 

1£~~~#~~-JJf!~*M.~~m~~~~£~~~~#=ffi~~~:fr~m~ 

~ 1 ~£;f$~ ; C2:l1ifff~~m~~~Yr:ffa~~YJffi.&~4&a~IDuloJ, -¥}~~~it o 

M~~~~m~~Mtt,~m~*~~:FJf!~.&~~~~~~o tE~fiMfi~W 

~~ ITA~ -~-~:FJf!A~,I~~~A~~illnX:~~~rn~o 

:¥1Jtl : ;l1H5::lt*nX:~_t~ MES ( fft OO~fJtl ) 

~~::J£~M~~~~~~~AM~.~£:ffD~-~.&~~£#.~§$AA~ 

-~t, H~:tlilltfL~~'fitJiiD'i ifU , 1ELillA~iiE~))-~§, :r_w §tlill~~£1.. ~¥U~r JL~i'PJ@: 

• JJf.)jt~I!;OO SOP ~1-T/GFt~. mnX:~A~mJ5~1-J/Gr*; 

• ~~a~~££#ik~ . mnX:~mtm;r-t1ttxt~r.~. ~:FJf!5&$&rm£~1E£r; 

• ~4&~ r s, I~~~:ff1£/G~~ii!l&~ii!l&/Gll1i.fffa~tjl£, mnX:~iiE1~xlJiiD'i5fUtt 

ill~; 

• ~l!;~tttic~~_t~~~m$tltrtl:ltttic~~:B'-~~1it*. 1~xt$t1~r*Jifi3~1Pl. liOOxt 

5'~'m5iiHts~--ar~~:fi~~~4;Mx; 

• OQ ~))-~)§, 1~mit1.:EiJ!liJri'PJ:tti1~J§, ::J£~J§~£*1f~/G~~M 4 ~~ OQ, 

PQ, ::Jt~fft tJLI:o 

)A~_t['P]@~,~,~I±l, ~o*~JiiD'iifU:tlill MES t"'£W~~mV.Jr JL~~OO: 

• $AAiiti~Z$ i'BJ ~:fi~mi~~~- ~J.I~Htl:l:tlf8~$ 1BJ, ~o*¥&.&3¥JI~~4&8~3Ctl 
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I£$ •. ~4~£~%~~~4~£~o ~-~~$%~#~-~~M£T .• 
i5LIJ¥:%AA, £~%AA~JJ@:, ~1~JXL~l]Z; 

·~JJ@:~m-~£~-fi~A~~*·~~£~.~-~~~~$~~£~~* 

~~~;;!:U§!Io/J.t--1-~~*~; 

-~~#~M£T. ~~~m~~~~~B~mm~~.~~~-~«~.m• 

~~Hii*; 

• m1fA~~M]Z~1f!;~f§J~IPJBt, :Ji.ill!.-~~:N:AJ'E%Jll[~_illd5-~:JetltJtJf'#--"3 

~)]@:, :U~~:JtJ'E% 7 ~ MES *~f~}J~~f!J::{1:1JWC:'i:I f'F o -**::lf:.ill!_tijljt,~!i: SOP£ 
~,m~~~~~~~~~-~.~~*m•~~Bo 

F.SCADA 

~-Ir~4*~~M.-~~~~4f§Im~~~PLC~D.#~WI.ill!.~* 

[XXJ}~D, ~f!r-zv SCADA/DCS Jiii~Df~i£-imo 
$~~~*m,~~~·~~#~D~~~#W~.~~~*m,~~~4$ 

~EB SCADA*~B"J.im:fU*; ~O$N11ltl, $~m~--"31~~f§IWf§I~{i':~D--"3N111tl 

G.LIMS 

Wffl~M]Z~MUMS~$*~~~#~m~: ~M]Z~~mCA~--,~ft

.,~M]Z~~Jll[MOO~), g~~£--'=jg~:1J~~-·,~~-tmm~~~-,~M]Z 

~~~~*Ma,%m~tmfXXJ~~~-~~~~*,IPJ~~M]Z~~~~LWSJtjf', 

AI~:zls:ttfftl~ o 

~Jll[~m~--"3*~=~§~JJ@:$~~~~~•f!Jm~.~~~M]Z~~ff,m• 

ftt'i~fA, ist:;tc~r.m~~~~:t&~.WuSflftt:NAMrffi § ~iJ!,-3"&, §;f~-3&o Ji:ct~.lL 

~§~Jll[~~~~~Mm~~~~§~~~~~B.~~~§~#~Bo 

~M]Z~f)(ft--'=j LIMS 89•tm~~$~1-lf(~OOs9mit--"3~Wfo f)(H~D:1J~~:U~~ 
U$~1E%~W~--"3~~o ~H~~~D~$~~~¥~-A~M~~~~H£~ 

itxuo 
r_w §~iRa"l1~i£= ~7$~xt~M]Z~*m1~JtJA~:~tt1-ruf'FtS:iJI/j~. fE~ts:~ 

~~~M*m~~~nT~~~~OO~*m~Jll[~o~~§~~JJ@::tt~~*~~~. 

#~m~If'F~~~m~.ill!.*n~ o 
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H.QMS 

*m~~~m~~~~~~~*B~w~~~~N~.mA~*m~~~~~ 

~ 8"JJ!%lt~1Etii~:Ff, ~JJI.tAJJl ~iflHl !'SJ 8":1-J?}}IPJ o ~0PJ I {E:2&~1! El5t~~5Fs"J2&%-'~ 

&~~~~-~.~~~~~ffl~~~*mo 

*m~*•~~m~~~.~-®*~· mA~*m~~~~•m~~*fi. 

~ot\l&:JJo-®mit~*~Rs"J~m*~ft!i'. f.(-T~%-*fqtt~~*~JT; ~ - ®tJgX;y, ~o/GIPJ~ 

:I~Hts"J~i'l~~%. *m1-t0~~ EI$J%nlGE!ll*, ~1!*~~~f!f~tl:f£L~. $ 

**m:/GN-~ o 

*m~~••#~w~~~.•~-~~w~~~w~m~~*·~·~~ 

CAPA, ifli]~, ESAA~~~1Eti8"J1tr~ o 

m~•&•*Mm~m-TIPJ-*•rn~T~Ji2&~Ir.~*m~-~~~~ 

W~ffiiPJ~~~~~.~~~~IPJ-*Ji2&~~~:I~~*m1fl3~-¥~EI,~W 

~m~.m~Jl2&*ffiiPJ~m•~~*~~~:I o 

$f§tl: ;!Jt~~{E:JJX;~~A QMS ( iE®~f§tl) 

~~{E:~AQMS~§.~~~~$-~~~-~~o·-~m:~A·~,~ 

~, CAPA, ·=~51-m:~A{;!l;~-~~, *~, j)ti}f, OOS/OOT ~fi; ~::z!s:*P.~J:m 

1Eit:iW*mJ!lY'f)fiJJ:~ o ,~,~T*nlt~@:i2Sl~OT o 

( 1) ii:ct*~fl-m:~~tJgX;$£ffl?$i'l:fn.t£! o ~O*IPJBt~A~:tJ.;fJHk::d2f;, ffl?$ 
i'l%12Sl7'1I fF:I:fc. ffif1*~· ~ ofliJ~~5f}{*, ~VJ~~?Hfl-m:, *ftA*1-T*m~ 

Ao J1:2&~*EI5t~~~~&.~*~~-~~.~*~~MOO~~m:o 

( 2) ~~~ QA 2&%-8"J'l}f$flJJ1 IR&*Jlff §, ~fi~~2&%-iftiHiJL tflt:tl[ , SOP ~wJi< 

m?t~liJ I /, ~f*iiLAJJlx12&%-;fo*m~~~ - 1Eti!i's"JT:fll4o *mJ:~zg, -~t.AJJl 

~~UJ$1?}}£J)J!*fff£·~~!'PJ:®l~~s"Jt~$, tJgX;y 0Mgftt? nlt::zls: o 

C3)~§~~/G~~~-r~~2&%-.W~ii:ct~~~2&*~*1fl3•~~a~~ 

ffi~*.w~~~*Jl2&EI5t2&%-~W~*m~n~~m~~.•f**m~~~~ 

:tq-5[}{* 0 

LAPS 

{E:2&-~x1 APS B"J~A -=p,~~;ff:(:E;=tm, ~OTit:1Gtl~f;!J;~~ o 

ERP 1?)}WJ{E:2&~:ll_~;zjs:rtl, ~1-t{§,@,~lE, ~ APS ~~B"JlWtlJ!: o ~{E:2&ii:i1 ERP tJ~ 

~T-1£8"J~fi:±l~f!}§-, ~!)J~mAPS ~~Ao )3:®~f!~~*~{tj:, f§tl~O: AJJi, 

834 



m~.A~~~~§.~~-~-~~~~~-*~~M-~~~M~.~Msm 

tii¥J~iitlJ o 

MES 7J MS m1;tt~B18"Jtm;F-HU~F:it!J3tf§)~,, :;@tli:ti~~~mi¥1123*, APS PJ 

0,1£ MES ~AE~~ MES ~zt~A o 

~§~~~00,7JT~~~~%I~~~,MS~~~~*ffl~ft~~i¥J~~ . 

.fiHimffl~~TBJJX::i!f\';IJFiiJEr9!Uil\~~, 1li:Fif~~Niml~5flJ{~iE, ~:r_mr_gy § ~t/71-i:itt o 

{ !=f~A~:tt:to®~E8~J1~ ~ ~=-t-.li~~JeJE: "*fflf~L§!At-=f~:tlo~ic~~ 

F-~~~fi!=f7BJJX:i¥J~~~M .• §~F~~fi~m~~~5E~*o"~M,G~ 

~~1M£m~f~iTtiWi~n -t-n~~JEJ£: "~E8~F1E:~~*fflf"§,§!,1t-=f~:t~o~ic~~ 

F-~~~fi!=fTBJJX:i¥J~~~m.•§~F~~fi~m~~~5E~*o ~~Aia 

~(~~Aia~.~-R~~~)zta,~~~~filBJJX:i¥J~MRM~A~*~ 

,@,1t*~~~1t7Jit!.r~:fJiiL iiJH§;f§:k~Mi¥1~~- %ifiHUPJ:iil.W3 o" 

~E81E:~1:E~A~~OO,ilin¥H~00~~7JF~~~~* o 71T~~~m5f0 

GMP ~*' ~EEf{E:~f:l:1±00ilffi~A*~B1!'8J-fr{JE, *~~Je~tl~m/G~~OO, ~I~ 

~}jt/G~~~Bo !V,~~~PJ(V,#~: 

• JJX:fi {i§.~, 1t;f§*1st# liD 1M., :ttJE#-.1:3 A~ o ~r_gy § .=f:~ JJX:Jn 1fftl5Ei$gffi i¥Jf~iJII 

it~tl, :U}H§~~ti#-!:3Jffi §, iiJH§:btnJII~:Hii!:, 3t§iJE:Xf*~~%;f§*~i-9.i¥J=t~m 

•mD~A~*~~Am~.~~J1~~5flJ~%m~mfi~zt~J15flJ~~.~~ 

~%~*5fl1*~{~ffl, xt SOP ~J1)C{lf::it!1-T~~{~iJ o 

•*~~~~*~.~~~~~~-~~~~*i¥1$*,~5E*M*~~A 

if~U o 

*~~~~*~,PJ!V,#~~~~~:~EEf{E:~~A~~~PJIV,~~~m~A 

MES, LIMS, SCADA, ~:f_ffi{"§,~,{t-=f~ic~~F, ~~~Mi¥J§i¥J o 

M~i¥J~A, .=:E~~~~t'm~~i¥llt!.-T~, ~R~~m•~M-•~~*

g1Bfffil:b~¥Fic~~~FIF¥ o MES PJIV,-=j-Z9J~A~F;f§*~M, t11PJIV,5flJ SCADA:Xt 

~.~*•i¥l•~mZ9J~~~m~~~~J:/=I; 5fl1~•~*~~.1±~~•~•. ~ 

ZJhi;tt;J&~•~m o 

LWSi¥J~A,.=f:~~~~~~~lt!.r~o~~E8i¥J~-~.$#,J:/=I~J'b5flJJJX: 
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~~~~~~~~~*fi~~o ~~~~*~~~~~~~S#~~~~~~~~ 

;j:$ , fi~ ' Jfi1lt5fQJ]Jc1-T~~fi o 

k~*~~A~~~~*A~k~~*fi~m. ~~~*~~~~5fl:l~~~ o 

k~~m~~~-~~~*fi~~~~-5fl:l~~*~~Ao 
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it.tJL1-t*~~iiE, :tE {~J'b~FJllt.~J][~JUIL C 2010 1f:f~i-T n it•tJL1-t*~ 
m~ C 2015-12-01 :WH:Y) 9=r~lm~~fF\5RWiJ£1J: "it.tJL1-t*~~iiEi!l.:f%JllZJ=!H.¥1¥ 

oo~~~¥~•~oo-~.~moo~~aill~¥~w~oom~W~o m~W~Jlll~ 

~*~~it•m~*~oo~mmoo~m•o ill~:tEH•m~*m~~~M9=r~~~ 

~iiE;JlC~ o " illiiJ12J.~~ ICH E6 ( R2 )INTEGRATED ADDENDUM TO ICH E6 ( R1 ): 

GUIDELINE FOR GOOD CLINICAL PRACTICE ( 2016) i=f 1.65, Wf)±j;: "it.1JL1-t 

*~~iiEeP~:lL~ic~H•m1-t*moo~~JE~>Jts{J:ct~. it:~>Jt».-~&it¥U*~ill19: 

~:ct•~~*m•~~~-•oom~o ~~~~Jlll¥~m~w~.~~*~OO~M 

m•~*mJJo[OJJ.. f*~iJf:1lf~=tPfoiJf:~~* m#ttoom~~·t~L, 

~~11-~B -------------

~~GAMP5t~i¥Ji=f, ~{tj:jj]jt%1JL 3, 4, 5~, 2~~{tj:Firmware::ff'Fj} 

~~!.Q~JjiJ, mJ;fil/i}t~j;:t£ 3, 4, 5 ~l=j=r~~, J!.f*~* 6-22o 

$Xftf: txftf: Wil£ ~:@l.Kf9tl ~~~ilE1J7t 
~}Jij ~~ 

• ?t m: :r.\; $X ftf: • -EJAiifE!./F~LFflV-r: 
·~f'F*m • icJ!Ut&:zls:%, *~~Nrtttfla<J (f'FJg:JtJt • ~m~sl~ ~ ~tHJHlil ~ ilE .IE iiffl a<J ~ ~ 

i!tiil!J~ J.iiZ JiHlil 1f a<J 
1 

¥Jtxftf: i!t:Utll) • ~~i'g§ tf;r.\; 

•Jtlf~~~f'F • mit-EI • _!~;!. GAMP ~:!W~t~nil¥i: IT 

vH~a<J$Xftf: 
• It! :r:l!JlJW$Xftf: i!t:Ulli~¥J - JQ#itlEJif~JlWi 
• lXX] !4} JKi:tQI:Jl 
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ttf4 $.Xf4 
~JjlJ ~:@ 

N/A 
2 

( 4.t¥i : 2 ~[j'Bftj: Firmware ::ff'F:1'J~M!~JiiJ, ffil:!iHlltiA:1'11± 3, 4, 5 ~Jf1:01$m) 

3 

4 

5 
JEiff~ 
$X14 

• JEiff~[j'Bftj: 
·ftl,-T**Cw1i) 

~i. : v.J.J:.$.1:. 14-71-~ •rd9tJ1x..1x..k-t~-*·tH'J, 1HH~1/iH'l{f.J, M..'$ 3 ~.flJ '$ 5 ~.$.1:.14-, 'f fBJ &:_~

++7t-~~{f.J7t-~-.~-~-~~$<f-+~M{f.J~R~~. ~~~~~+~M~~{f.J*~~M 

#~k~M{f.J . ~~ . .$.1:.#*~~·71-~~+~M~~~k•*•{f.J. t~{f.Jk*~-~~~. # 
Mk·-~-~~~.~~~71-~~~~~~M . 
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~~~~~~~~#,~~m~v•~--~~~ o v•~-~7-~N#~ 

-~~••,#~~~~~#,va~~~~~~m~*•~~~~~~*~~~~ 

~ m 1 ~*x1-4 v ;t~~%'iiiE••~¥tl 
~ !fc 1 ~ ~ :Ut!J *X 1-4 Ej ~j 1-4 B~ tt :;¥: ffi Jt, Jt i)(. ~ ~ ISO/IES 27001 Information 

technology~ GB 50174-2008 !t-T1§,@,*mmmNit~.mm:oo~t~l1L 

3 ~' 4 ~' 5 ~~1-4~ffl¥U~ 1 ~~:Utll*.X1tJ:Ej~J!14 ( ~~:lg IT ~:Utll~:MJN)]lli: ), 
ffi!k~~R~~~~~~~-~o ~#,~IT~~~:MJNnm~•~~, ~~~~~ 

T JL-1'-::trOO ( §ffi1EI.~~~~ ): 

·~~~m:i!1ffi~mx*m,~x~,~~~~,x~N~~~-~~~; 

• f*fF*m: ~0 Windows Server/Win10 ~ ( ~Jti)(.~l*~ue:ffl1~1lllft1I'§1r1¥ ll:x1~ 

e~f*fF*m ); 
• Bli*~: ~Obli!t~Bii*~ ( VMWare ), ~{~ Bli*~ ~~8W}~~~;f1;;~; 

• JL~tJJ*: ~o~~fu~tJJ*, JL~Bii*~tJl*, i~>L.'x*:t!LtJJ*~; 
• f¥fi'if: ~0 SAN f¥1i=lf, fi91wtfL, EMC f¥fi'if~; 

•8$~~~:~$#8$ /8$*~/W~~~f*fF~8~~o 

~ m 3 ~*xf-4 v t~~%'iiiE••~¥tl 
m3~~#,~#:J;;~mre•~~#,~~~M~~lllZTt11Wffl~~~wffl~*' 

~ #Jti)Of?:ffl E8--1'-M'~~~_mm;~-~~iU~X;~mJljl%'iiiE1rl!, ~01!/ 6-25o 

l!;;z!s:J{R~ 

:fll[.ll(i~i~~ 

1 
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:ii1it, ~JJIJ 3 ~{!f csv ~iiE"PJ!V-'El.Mk.fFM"~: 

• {f!;JillltUi-'JZ{il ~ )X\,~]Li'JZ{il; 

• ~iiEit:ittl VP: i=1Jf£~iiE.:Eit:it'J 9=t f*-f.ffi~1tt ~i'ij!{!ffJifliAit:ittl ilfh 

• fflp ~>JHJU[ : 3zD$J({!fJ)J~~fij if!-, URS/FS/CS PJ i!ft-1:£- jj:Q, :t!D$)({4=:;/J~~.tl(~ 

~.~®~*mM~#~PT!V-**jj:Q~; 

• ~ >lt ¥.00 '1 iA = en n M ffl? ~ * ~.m m rm :Itt 1-T 89 r.oo~ iit. PJ lV- iA 71 ;lik IQ/OQ/PQ 89 
ki=A , 
:?R:I=!, 

• ~*ill~*~£11$ RTM ( ~~;_!6,~J1 ); 

• ~ijf,~j;g:J~~ VSRo 

~ ~ 4 ~$.X{!f v tllli-l~iiE~m~.lf,ff"tl 

m 4 ~~#.:ii1it71PJ~•~~#.~~~~~~~~tUH~~m~H~~•. 

:ii1itm~*ffl~ ~~M-~~mm~•iAm~~~~~~o ~ - ~M-~~~~~~# 

~:I: , miJ(tJHJ~L* t1E 89 ~~'t't ~~ ~fill* 1i.ffi lEo :tiD :xt~ ; j\lli-[ ~ ~ 1~ mr;£L 89 ~ t1E, :1JJ ~~ 

~JMi1~14= Fs ~wc•~.mm cs ~f4=PJ!V-~mi13f. :t~ooo 6-26 o 

840 

~ 6-26 m 4 ~$~1!f3&ii£~~~~19~ 

:ii1it, ~JJU 4 $.Xf4 csv ~iiEPJ!V-'El.M!V-TM"~ : 

• ~~.ffi)X\,~]Li-'f1il~~t1t~~flli'I':Ei-'f{il; 

• {f!;JillltU i-'JZ{il; 

• ~iiEit:ittl ( VP ); 

• fflp~*~Jl'.M URS; 

i!lli;;$:!1}1Jlf 
flll.ll[%riHfl 



• :9J~~~~m; FS; 

• :9J~~)Xl,~~:)t;f)T FRA; 

• WC:i':~~m; CS; 

• ~~WC:i':; 
• gc~i~HJ\ IQ; 

• ~1-Ti~~-iJt OQ; 

• AlA ±fri)il 5j SOPs ( 1± PQ Z 1W, Jl1l ';lit~~ xt ~ ~;;f§ '!kAlA :itH-Tm: ~ i¥J ±fri)li, 

~~~~~®~-~~~ffi'!ki¥JS0~.~~~-~5j~ffl.~~-~.tt~~W--'=i 

~~:5tle.~~WC:i':~W.~~~~~W.~~~B--'=i·#~W.~M*ffi--'=i~~

.1<:x1E'~~- ~Mvat~--'=i~~, ~~,ti~~~~- ~~JWJM'ti~;Jt~ ); 

• 'l'i~~i~Uii\ PQ; 

• ~)jti~J*~§:/)$ RTM; 

• ~-j,_iE,~,~i'li-'6- VSRo 

);> ~ 5 ~Hxf4 v tj:ru!~iJE~~7f-fYtl 

~Tm~~~ffl~i¥l~*·~*~i¥l-~~~~-m~~~.im11t•~~ 

GAMP5 ~ 5 ~Hxf't o 1±J!~'Ii?5G r, ~-=f ~:tlf-B"J{:!tmJmfiJJX\,~~Wftl~*, Jlll';ljtJli-5(_ 

*ffl El3 JZ91'- ~Jr ffi: i¥J ~~ m: fiJ iifff~Yf~J3.nX; a"J ~iJE:!J?t;: o ~n xt -=f ;J\ :ru! ~~tj i¥J , f~ Jx\J~ i¥J ~ 

~. i&it~~m;)C{'tFS PJ~.Ltil-3f, ~IJOO 6-27 o 

£;;j>:Jffi}Jf 
~Jl\I'l[-0m 
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ii1ft, ~JJIJ s $.X{4 csv ~iifPJVJ'§Ji5kJT~fl~: 

• 1!~.mm~F£iSJZfti~*m~Q!OJtt:iSJZ1il ; 

· m~•w~= m~~m~FM~m~•W#; 

• ~iiEit~!J VP; 

• fflP~3:j(J_mm; URS; 

• ~~~~_mm; FS; 

• ~~~)Xl~FiW{ti FRA ; 

• iliHt~_mm; DS: ~~8'-J*mey~~~m~J!{lf:iR:it~_mm; HDS fMJ.:f4iR:#~.W.~'i1 SDS; 

• -JR:it1iftiiA DQ; 

• tl:tR c Jf!.:JG) ~.mm; 
• tl:IR~~i; 
• tl:tR ( Jf!. 5G ) 1J!~ii\; 

• ~n\(;1~1~-lJ\; 

• :!=Mmr.m~ii\ oQ; 

• )...DJ.!S:iJII--'=5 SOPs; 

• 't'i~~flifliA PQ; 

• ~>Jti~~J§:II$ RTM; 

• ~iiE,~,~:fliiff VSRo 

itJJ:m1-t*m~iiE csv :lik-1' t~t§t*m8"JI~irfff §, ~n*:lik111U~J£lt §1-TtttJr, 

ii1ft~~-1'1?-lt8"Jjjj I~A3lt%n\G, ~n~:t'-§mrfff § ~:E_I , lt*tfi3r'lA.D3., IT ~I~i 

Yffi$r'lA..DJ. , mt:l:~:f_l$r'lA..DJ. ~ , Ai=J=trfff § ~;;_tey kJMjjj IRI=J=ttz:~, 1?-M~:5l1UR 

±!gey 0 

· ~§~JJE : ~~-1'~§~m~~~I~o 

• lt*tfi3 r'lA.D3.: ii1fr:lik*m~m~ (end user ), ~~~Jlf*lt*mE~i, ~~~~i 

@~#--'=5~~§,~~ffl~~-'~iJ\~fi~ o 

• IT~I~~$r'lA.D3.:ii#~miT~~~~*tt*~~.~~~~~W~# 

--'=5i~Jfff §, ~n~;f~8"J~-' $?t1Y!~ iJ\~1-T~ o 

• mt:l:~ r_t tfl3 r'l A..DJ. : ii # M~iiEJfilll~ ..tJJH!H~ -'i~\ :Jf ~ ~ W ~m;fl ~ t~ 8'-J ~ 

• ' tJ!~iJ\:J'jiJffW~~ o 

~-T~®1!JU P5J£lt § ;§;T::fJ!--1\#JJ:m1-t*m~iiE c csv) 8'-J~~j], ~m~~~it#f-

842 



~$%I~~~~*$~*•c~~ur•~m-~~~0~~).~~~~&T. 

IPJ~mfffi~1E:.ill'./GIPJ$i'lAff!~~jU csv r_m § i=f, {§J~:1tMfJJt\f_§_i¥JI ~:ff m/GIPJ, 

3::~WC113:Jfd~~?fffi>Jt, :l:m±11!.5Z1~~:)(14iff;j:foJ~Ut~, ~1-*:t!OT o 

• r_m § ~~3][: fft~~5~$~1i*•r.m § ~r_m:xt:t~. Jtfft~t1JWJ1£.ill'.r;J;Jff13~$i'l:8f 

7lffi. NJtitJ:r.m § :ittoc~ 0 

• .ill'.*$i'lAff!: *~Yr:ff~ C system owner) ~*~BE.ffl~ C end user) mfffi~ 

~~~~~~§.~Mm?~ocmww>Jt.~~*•x~~o 

• IT ~Ilj9lP$i'lAff!: t1JEI)]5~$~1i*•·{~ IT ~IXXJ!!t§;k~#5Z1~. Jf--jj}_§}] 

~IT t§:ki¥J1.VWW: ( :t!O!/?tJJ.!i4&151~:ttlffi:1g)~iit ), IJJl~~:)(t~'ift-~ o 

• 10§::1:~3][$i'lAff!: fft~m:ff:WZiiEXt~~igj~ii\:fli-B-8~ift-, 1~Ut~ o 

~~nm ---------
*~mm~i¥J~~*~.-M#~-~tt~~*~,m~BEm~~~*~~~ 

11*$~~*~ 0 

-~tt~~*t~ ,R{!.ffl-~. ~{t(-=f-:f~H:Ji:B~::r\ ( 1Ytl:tlo: xtt~/E8~/G1J~::\lt 

3][~~~~~*~~#/Gfffi~:it!:fi:WZ~. ~~m:ff~¥J~m•A~m:ffH:JJ:~~:ff~ 

A~-0 

-~~m~~~*~~~~~~~:wz~~¥J~~*~·m*~~•A/G~~mi¥l 

tl1&f'~~-r•A~mi¥J•w, ~:ffU'!l/Ee~H:JJ:~0::r\, ~*~~r;J;J~3::~iii:'f::8~ o 

~!E$~~*~ffl*~-~(~)~J][~fE.~:it!:fi~!E$~~*~:WZ~~~. 

~~:ffN:ff~~*~~~w~.-M~R.ffl*~~~~I~. ~~~l!J§::I:~W~>Jt. 

~tE$*t~:WZiiEm~~P.~H:JJ:m1t*~~**1-T o 

#xtEI:!~**~*tJJU~m~1!.ffl~*t~W~1~ll%1¥Jr;J;J~. i&t:'i:5fi:I~TI1tl8~-M~>Jt 

~i)(:tloT o 

~~~~-T~~*~I¥J~~-M~Rfffi~~~T~mA. ~H~~~®mAI¥J 

1Rki!J6,~{511J?IW 1t1~?Jl:: 
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• ~r*~;g~*'*t-*#&::zls:, -tlL~~icJkfto Excel 8~#&::zls:{§,\~l; 

• tJJH&f¥fi~~1~; 

• ~o*1f~1-*1fl, &1-*1fl~nt-;gf$; 

• iftffl~t~~)C{tt~% ( {fftl ~O: Y9Wii\:1J1!:51-tJT, SOP ~tj}i)(_ ); 

• ~0*1.9:1f -1-~!lt1L~f~X14~ SOP, JnU "~-=f*t-*MfPJ{!ffl" 8~t~'J I &,@fkJ)C 

::zls:% :rtEH~:f:E ~ r* t-* 1ft o 
Jt:OZ, :xt~-=f*t-*Tfff13, ~i)Cf~U ~1fftl 1 -l&: il &,@f~JL., V.JEdfJa Excel B ;G; 

ic*= 
•)C#~@ff¥M:f:E-~ffl~R:frR~6~~)(#~9=t; 

• xJx ftt:f¥1~ 8~ )C 14~J1H1- 7 4if51 ; 
• I ti7t:fr!&'i'i!?!{Jfjft; 

• &1-*1fl1f!&i'i!?!1*1?; 
• VBA :fr!&'i'i!?Jf]f::fft ( if1Jil'f~P f!1.9:1f VBA {-ti'i!?!8~)C{tt ); 

• R:fr~:Jm$iJUA1fl5Ct-*~f~f*tft; 
• 1.9:1f x>t 1ft i'BJ ~ ffi 8~% A o 

~m,~~#•*'c~)0~·**·1fl5C~#~.~**AkJ&~-=r*~9=t 

f!ffl8~12:i:WIJ£&,~Jn-~Y3f~ : 

• - 1-§fflit• , rn~~8~ Excel PJkJ§'i3-:f:Ei&:it1.mVI19=t o 

•m , ~m~m~~~~~~m~•~*~~-~-~~ = 

• $JWA~:Jm~~ ( )C::zjs:~~ffi ); 

• ~:Jm$JWAMIII~-::fcffi o 

-OZtt*'m•~ffl~~-=f*~-ft#ill~M&,~m~~~ffl*#·#~~ii\ 

t!i 1!fffi8~ )C {4, ~ Pt-tlL:frJt:flli'lf & o J! ®)C;f~ ~{!ffl Microsoft Excel $): {tt~ IPJ ~$): 

#~~~,*~-EL'i3-~~~&kJ~#-mrr•~0~ o ftm:f:E~JL.*'~fflJ!®*~ 

8~B1f~, ~~~ ttt~o{PJx1Jt::it!:1i)Cftt:~JJIL x1Jt:~1i~iiE, *1ifH{lfl:Jt:N~iiE)jt~*'fte 

m~*:it!:B~ffl o MkJ-ft~~~~:it!:BM~~~~-ti,~1-~~-tlLPJkJ:J:tcmx 

#~•~*.#•m~*~~~~*·~mPiatt~•~*~1*~*'~S~*:it!:B 

m-ff ,~~~-=r*~~~-=r*~~~&~rtcm~~~s~x#~w~~-=r* 

t-* ~ Jlt[~ >Jt:it!:1i $ if *' :i_JJJ(; 0 

M=ff,~~~:xtA~~~:it!:B~~, .®M&~~:it!:B~~,J!1'~~~~ 

?:lt~Wffl*:it!:B,-ftrm13kJ~M&~~:it!:B~~= 
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• xt1~Ui:L\W'l !'BJ 4~~8~~iliHA1-T-it:JfE8fJT ft! r*:t~; 
·~~~ft!-T*~~~*E80~mBT~~; 

• it:Jf~f!ffl8~~:f}.5lJJ~521-t; 
• fffiiJ}tfiJ!.iAj;!J6,~f8~?Jl: o 

~O~:i~¥0 !)J r -®·ljl£, J!i)lf*f'F~or, ~1'{blf.'®~ftz:~~~~IF'Itl5Lm1-T~UWT: 

•-*ttft!r*~--~'®~~~. ~j;~:ff.5W~~ftz:~G~~*'®~-~~ 

1i}ij-if:Jf I £f.ill~:ff.5; 
·~•ft!-r*~Qm~~m.m~~JtmB•*·~•~~~£--t-~m£~E8 

*:t~. i!l:~~-r~mm1-Tm-zvf8&1fl!! c ~1!1~?Jc, 1~~~ , -it:J¥: , rLf;t,, *~~ ), 
-H~'®~~iiEEE!. r*.f~, !fffiiA~~~~Aff17-1s:!t8Jt'®~~~~:ff.5£-N:!RAfi1if(J; 

• It!. -T*:t~5r:AAJ.E8~?Jc~'®~~iiEo ~o-xtEE!. r*:t~s~~:AAJ.m1-T TJ!?Jc, 3t-J3.¥5t 

~~ft!r*~E80~~~nmB~~.~~'®~~~o 

~:=:tp-, ~3f~J.ili:~iiEfrSZ9J a 

~~.'®~ftz:~~~~~#Wfl!!~*&~EE!.-T*~E8~~ts~~~#~~~o 

ft!r*~~~~-~-~~%-H'®~~fi?tre--t-~~%o ~~%~E8~#'®~ 

m1'J:FH~ o 

~~.ttz:m~*J!~~~~~. EE!.r*~E8~~~•-••~~1!~---rmg: 

• §f8; 
• m:tm; 

• EE!.-T*t~~~*E80~; 
• ft!-T*~~0~E811z:i:; 
• ~iiEfiff:. ~1!Y*~~1M lilit:I:Jffi, ~sJlht:Jf~$~; 

• ~~t~i1L 
~•.ttz:~~~~•mB~~.~fi~m•~EE!.-T*~~~~~~~~ffl0~ 

rtz:m~m•t'F~~~•E8mo ~~f.ili:f!ffl~m~~0~. ~~~EE!.r*~~~Tm 

W'lf8~* o ~~~~~Z9J~-it:Jfft~B-it:Jf,~ft!r*~E8!fffiiili~B~J3.~~~~ 

E80~~Jt1m~ ~ffliiE:ff.5iiE~f8~~m1'T t~~*1filui:L\0~ o 

-~~-f8~Jt!.T*~~f80~~~~~~~~~o 0~f8~:'i:J.ili:~~~f8ft! 

r*:t~ ~ 1i}ij5E3f li!liE 0 

~-~'®~~--5E~~~fio ~*~~B~~w:J~~~~11E*•m~.~ 

~~~·~•~mfi~%~~~-~·~·*•iE~~~m~~~~~§~~mm 
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{!ffl o 

m~~~*~•~•~*~~~*~~*~~~~~*o ~~~~*~~~• 

ft~#*~~-~~#~ o ·~~~.m~~~~~~~~*·~-~~~ 0 

•~.-~~~~~~~~•••~~w~~~-~•~*~0 •~•~* 

~~~m~~~~m~*~~~*~~~-~~$~~~,AM~B-~M~~# 

~~ 0 

1 §~:-~ffl~~-¥~£~~~A~B*A~~~*~o 

2MOO:~-~~~ffl~~-~~~fi¥~£~~&A~B~~~*~~- o 

3 {!ffl 8'-JtJJf-1-: Microsoft Excel 2016 o 

4~•=~•,•~~m~-~~~~•~*~~~-·~~~ o ~-~~~B 

•~.-~rn~~~•~•~-~~~~•~*~·•~~~•~•~~m~~~~ 
-~1~~0 

5 it•: i.v!H-ltti8"J~~ti o 

6 0-:r.\;: ffl Excel §~it•ffi~ AVG :Xf~1-Tw.ilft8"J~~~*~~~- ( *M;J\ 

~}~~Wj{}'z )o 

7 0-:r.\;{ft.i':: ~~*** "1§.:*~~ AB it.*" J¥!.~1-* Fl2, Gl2 ( ~{tj:z; ~* 

~~~:3F-iiE~ )o 
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8 tiff: 

8.1 ~1~-JE~A$tltrA~U0:r.\;~8"J~mo 

8.2 ~~-&~J3.~m$tltrA~ ~*1-* o 

8.3ff~~~*~~~*#$tltrA&m~m o n~~*~B~$tltrA~~-~Hl¥!-

~*-* Fl2, Gl2 ~8"J0:r.\;~1-T8"J~-~* o 

8.4 -=¥-Iit-0-:r.\;o 0:r.\;~~0:r.\;~$tltrA8"J~m-®i2~~~a;~ o PJV ... H~fflit 

•*· 1El.~-~*t1L~i2~~~[!;~ 0 
8.5 ~~l5*$tltrAJ¥!-~t-* (FlO, FlL GlO, Gll) Z:.~~. A{llil¥!-~1-*~:f&'~.YiJE o 

*1-* 8"1~1::$:1BitX~IV¥Ol&;il!b~1-T*1?, 7G~~1-T1~?!x: o 

8.6 . 451:t:3Fli: -¥I~-~~*~~~~*1-*8"Jit•~*1§!ZI!~; {X~*IR±E~ 



~~~--A.~~-~~~-~~; *~~-~-tt~~*~*B* 
jp, :7C1!*1-Tf~?Jl o 

STDEV • • X V' fx =AVERAGE {flO:fll~ 

4 
5 
6 
7 

10 

~~~ 13 
14 

A 8 c D 

I~ 
~-#' 
~ # 
:lfl-:ltgifi 

G 

X X Pi .ill'. ;ffi_:k~£ AB if~* 

~£A I ~£B 

l*.!Jt~* 
0.15 i 0.37 
0.16 I 0.22 

• =AVERAGE(FlO:Fll)j 0.30 

H 

~~~~~~~~*~~-~~~~~*%~*~m~o ~~~~m~rr~~ 

~~P-~~m~1tdi~0m~_m~*1-T o 

~~i~i-t·*~£ffi, i:!1~~*FJ:-~*89*t~*1-TV31~~~0 

M'~1'i'~B -------------

;!\tli::.ill'.:9t.ll. Txt~ MES *~, ftCP.~~OT}~,~fF7J*~tS9t~~i.iEJr:rt: o 

it.f!L1-t*~~1!Jtl~li::.ill'. 9=t § Z9J1-t, 1§,~, 1-t;f}J~-Ja:it PJ ~~ ISA-S95;f~lf*1-T o 

~~~*~~~#m~~~~T*~= 

•m4~: li::.ill'..Si-t~E~,~~~~~M~~nM, ~~*~*~ 

APS~; 

• m 3 ~: 1!Jtl:@:ttl1-T*~ MES, -frW~J.I*~ WMS, ~~~1§ ,~, ~:f.l*~ 

LIMS, EJ::I:~~*~ QMS, ~~~~J.I*~, )C;j:~~~*~ DMS ~; 

•m2~~ml~:~*~~*~BMS,~m~~*~EMS,I~§i9J~*~ 

PAS, trt&~1!ltl*~ BCS, ~!W*~5J~t.W.~11ltl*~ SCADA ~. :i!M~Yf~~89* 
~~7J~11ltl~ftj:J::j~1!Jtl;f§:k~lf4;f§~i:f~; 

• m 0 ~: ~~J.ffi:l:m1~~~' ~11ltlf!L1'1J~!Io/JJ.I-la:J]f[ o 
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Level4 

Leve13 

illi ~ *!l! )ilj !3 !fm iJ,t 
I!~FAifi'EiJ;&, ~*'1[-JJ!l~ 

jlilj@~~~!J. 

iJiiJOC~F, W~HB<.I~FH:JGIJ , 
ilJ$'i':tWliE~ 

4- 1!iUJE~::zll:i3<.1 I! MI'8J ;&-~f'\ ~H~ 
J'fL 3i:1i5fil~iffltr; lif05E'Wif7PJZ-

ntr8Jm~ 
JL )WJ , 7C , $0::r!£ 

3- ~FmfFn'lff~Frfid{Jifi:'~u~ 'wc:nt£l!IL 
~itl'r' ic*1H:it1t~r'"l!U~ 

str8Jm~ 
$8~L ,j,A;f, :5:1-1#, tJ; 

~ 6-29 it~fJlAt~trt1±iliUEJ:l£~if:l§liJ.Jft, f§,\~Ht~~i5Z:it~f9U 

~~~~~~.~~~~~MW*·~~~W~~~~fi~~(MES)~~~ 

~m1t~~~£LiiE~niff 8<J §;f~~~ o 

1it~~8<:1111~~tM-T~~ (MES ) §1&-~o~gll.{tf-: 

• ~mr~1t-: 11f~_ms<;§1ffl~t9}~, Jxx_mt~4i, ~Pllim~~:J:JL , -lJZ-.t&~~m~; 

• ~mtx1t-: -lJZ-€ltx1t- c 1ftx1t-~.tx) v_.t&~~Mc:m:xft-:f05E111Ht1'~!T o 

;1t~ID!8<:J~~~t1;JOO~OO 6-30 o 

Level 3 
GMP1oNJ\l'f/jiZ 

ffl!i! 

jii'Fii-JOIJ. EMS. 
LIMS, f!:fiH~~I! 

'lfi!Jil.¥!ili:'J:'Ji 

'll'fitticJRPJ:V; 
'&l;li!c~ii/J§It;J; 

Level 0-1 
\\t·IH.l::A!i! 
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MES *~~iTIJ~*}[!t,jij:: MES *~:1>r?{fif~ 4 ~ (category 4) 8"J~j(f!:j:*~ ( 00 

6-31 ), mJ~FJt~JE1!JUH~8"J~ 5 ~ (category 5 ), JK1¥1$.~1ItTi1ii:89~~)jt o {_§_ 

:ft~ ~~ 89 MES * ~H ~ I ~:M!!:i1:l~ 9=t, PI~~% ttl :E!\1-®~ 5 ~ (category 5 ) 1-t~, 

~~:il~~*t~l¥J CSV !i[l)pg?g_& ISPE GAMP5 t~l¥J:itt1-T;f§!JlZ8"J~iiEffl;$J, jK®ffl;$J 

-E2 1% 1E! ::f ~~ -T : -WI j~ 89 JXl ~i :5t ;fJT 5¥0 ~ :El!L &, ~ 8"1 1-t ~ '$' 1!f , rr xt JE 1!JU1-t 1-t ~!! iiHffi 
89]ff~~ o 

ii-:JG!J ~--- ----------------------- :JOC"'S-

v v 
*JU~ ~------------ lffrliA 

v _it 
WC'il fl:i ( ~)t.l\Uli!!J 

§j~ JXI.Ili .g !11± pg 1¥-.J 3Z: #mt f¥ 
Source: Figure 3.3, GAMP 5: A Risk-Based Approach to Compliant GxP Computerized Systems, © Copyright ISPE 
2008 . All rights reserved. www.ISPE.org. 

~§~~~~8"Jx#:~-TMEs*~m~8"J~ElZ~~Bt.~~m~8"Jrr•m~ 

*~~iiE5t114m, PJ~~ffl?::tJ89~fif::f>IPJ, !JlZ~y-§~:tm""fpg?g o 

• VP- ~iiEit:!W ( ~-T1;t!;ElZ~4)(JW8"Jffl? DRS, j;:m-t-:r_m § f£#1Hi4i, t~ffl? 

8"J~~~~.ffl?-M:ft~§-@-IPJ~rrFP,~~~~URS~~i1:~9=t~zFP, IPJ~ 

Jl.ll. ); 
• URS- ffl?~:>jt~_mm; ( ES~~ffl?m1;t!; ); 

• RA- JXLil£z?t:tJT c .J.A1;t~;ElZ~~Btmt±l, ffl?:@:EJ'i$'~ttut ); 

• FS - :9J~~~>Jt~J\1m; 

• DS - ~j(f!:j:iJibt~J\1m; 

• RTM- ~>Jtjj!~~9;§:1l$; 

• FAT - I)~450~uiA::tr~ + tft.1-TicJJU\U~,~tiHr *; 
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• SAT - :EJ\\tm!JFL4Jj9]~-Jit:!J~ + 3}{.1-T -rc~.&J~,~:j=jZ-]5 ( $)::~£14 ) *; 

• DQ - W:it:UfHA.:JJ~ + Itl.1-Tic~».,~,~s:t~Z15; 

• IQ - g(!J&fiihA.:IJ~ + Itl.1-Ti2~,&,~,~M!Z-15; 

• OQ - €1-T:UfhA.:/J~ + itl.1-Ti2~_&,~,~1!Z-15; 

• PQ - 'ti~~:Ujh:A:IJ~ + Itl.1-Ti2~ ( EI:JIHtfflf='jGJJX; ); 

• VSR- !JFii:LL~,~s:t!Z-15 o 

* f!i!Jt __ ~:t!f/F{ff}, PffJ/J~r4i$!RY:f4o 

ffi~#M~~~~~~~~~~~~~~iit~~~~~.k~~M~~~&~ 

A. ~iiHt~U ( VP ) ftlUIE 

!JFiiiEit:ltU VP :;lik:(:fJJft § it~tl 5f1J5E50Jl-~1!Jtl 5E8"J, 12SJl iJ~!JFiiiE.:Eit~tl VMP, J!.fi>: 

-T ~~s"J!JFiiiEit~tl :illi 1ft E8 f:J:!;[IjzYtfffft ~ o 

!JFL~it~m~7-~!JFL~MW*ffl~~*~~-:/J~.mm~§~~ o ~~~ 

Jt!~t~-'i'f.-~ GMP !JFiiiEffliPJ, -§-a-7xt1Hfti~~ltit~tl , ~J]ffi:f!JjGJJX;!JFiiiEJVT&,~B"J f"* 

,~, o ~£LiiEit~tl fikJJX;:s!J~J1ffi:!JFL -tiE~i!J)j!f]AA:IJ~s"J~:UtiJ o ~~ffl? s"J~>Jt, csv t~~t~ 
~~~r]j! §it~tl ~il-1±-@o ~it~I*J~~%A#F:f:ExJ(.:/J:UftliAB"J~:UtiJk:UJll5Er* o 

*•~~:illiM~[IjzYtff*H»-~~•w-*~ - m~~-iA~~·~*»-mm 

~-~~-~~~~.~)_)jz~m~•~*•~!JFL~H~.~~w~~~T~§!JFL~~ 

:/JJ:Ji:. o 

'ffi'ffls"l!JFiiiE:JJ~-§m c *t~~l*1~~~1t7J~£LiiE~i'PmAA:JJ?ts"J ~:ntiJ . .lit>'~. ~ IJ 

~[ljzYtff~~-~~~~~il-~~ffl?~~-~>Jt.ft:illiM7~[1jzYtff*it.&ey~~ 

tlftil11f:J:!;[IjzYtff~~-~~fi>:~, f'FJ;;~A~JMjfiJtffi<i ): 

· ~~m~~!JFL~:JJ?t.M~~~J:E~~!JFL~miPJ.~ffl~•~~§~~mm; 

• :UfijiJd91~ iJ\~~~~ ISPE GAMP5 V tl~; 

• M ~~W:it~J\\Vi1:i~H-Tg(!J&:UJtiiA IQ ~9ltl iJ\; 

• MmW:Hmm~:sJJ~mM*B€B•iAoQ~iit; 

• MmJtJ?~>JtmM*Btt~•iA PQ~iit. -&ffi~~m?fft~jGJJX;, ffi~[ljz 

rt1 *1-T ~ ~~ oo s"JiJHtb ~ JZ::t# o 

!JFiiiE~11fP:~~*t~~I*J~Itl.1-T 0 
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JXL~~iSJL1t -!H9: E8 it•m 1-t-* ~~iiE 1~J.llZ"Fttf~-TJ:vB'Gttt l'i sM~Hli71Hc ~JXL ~~iJU'JIJ , 
iSJL1t ;fO 7t :fJT 1¥1 ~ * 0 

JXL~W~~i¥JJXL~~§H~$*~r~~i¥J7t~ifO~M.AMI¥JJXL~*·~~ 

:/J:r.t'El.J%1!!~~&-T: 

• 1±mt:S:it:itu ifO~iiEit:itu11lu1Ei¥1:tt*i ~ fR.bt:E.W.s9mt:S:, ~iiEfflzg}jt§:ks9~:fl{[ttifO 

tt;Rtl:JXL~~~ § lO ~ $; 

• Ji:i1xtfflft'$3jt~JM[ ( URS) --'=3:;1J§~'$>jt~_mm; (FRS) i¥Jxtt~fQ~J~F7t:fJT, §f 

~mi¥J:k-T:;-JJW~~n••~'$>lti¥1tt*ttJXL~~§ifO~$; 

• Ji:ctxtlt!.T-~ii EE!.rfc~ c ESER) ;f§:k7*~.mfQJ3t:S:~>Jti¥J t~xtfQ~**~, 

fR~mi¥J:kr-*~~~n••~EE!.r~iilt!.r~~~mi¥1tt*ttJXL~~§lrl~$; 

• Ji:i1xttx14:;-JJ§~'$>Jt ( FS) --'=3i$~!Bi&it~_mm; ( DS) i¥Jxt t~fQ~:nJt~, §f~ 

1~1¥J:kri&bt~~'$~xt:E.W.:ff:;-JJ§~:itt1-T1fli1~, 1E11lus9tt;RttJXL~~ § lrlr*J$; 

·~~m~~:ttW~fR.bt~i¥1~~fR~~i¥1tt;Rttlrl~§~~ttJXL~~§lrl 

• JN:ttrJr § ~:fl{[Htt;R~:fl{[~:i1Wfff~1~1¥J~:flf[·t1JXL~~ § lrlr*J$; 

•~§~£fR**I¥JJ:i;RftlQ~:fl{[ft]X\,~~§lrJ~$o 

*M~~JXL~~§lrl~$*•1¥1m~.~~-~. JXL~~:Elf[£·~-#H.btl 

~~~~~~Mi¥J~~ffi;kffl~ o -~I¥JJXL~Jt~J.llZ{E~§·~~~~Jttfi-~# 

tJ.sJ o 

5fiJffl7-fs:t~J¥Jm1~89JXL~~7t:fJT:/J7*~~xtBf£!W1iJHJ39JXl~~:itt1-T?HR:, .£~ 6-23 o 

Fmtt=~·~~~,~£~·~~-~•ttc~x~~•>~•~ 
JXt~i?J-~j;gjl$ ~~~·11 = ~i,tt~'£~~~~·11 

JXt~i?t~ = Fm·l1 x ~~~·11 

)XI,jl]t{;lt)t~j;gjl$ 
~ _IR;I1 = ~~1:E~'i:Zftri!t¥i~¥0 ~~~~·11 
JX\,~if:;lt%~ = JX\,~i?J-~ X ~ ~·11 
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co 
U1 
N 

~% 

1 

-

2 

-

3 

-

4 

-

5 

-

6 

-

7 

-

8 

W% 
Item 

No. 

RAO l 

*lMP:JJ~~ c £ r m 
p~>Jt:W~~Jffi) 

Function (base on 

URS ID) 

INTl 
*t1E :RM' fPJtv19f 

flfi 1'19 SAP ~ ~ )f:..j. 3:: 
!/& 1\!i , §. M SAP #,IT 
t~' f~i!JI:~Jf:.f~% ' 
;gf* , rlli~ , ~7J!!, 

it!fil:~ 

~ 6- 24 JXL~&i.!ffi!l~ 

PJ~~~~Jil.Y:tlJ:t PJ~~i'I9~Ji1,9:~u~ 
Potential Failure Modes Potential Effects 

l. 7G 1'! :~HI:\' iiR ~ r& SAP 3:: 
~~~Jf:.f 3::!/&1\!ifili"Ji!, C §J~X ~ u~ * tJE f!J!ffl .&.illd 3-
i'!~ilh~~r&#,JT~ I ]!#,IT~ {§ TFJ& 
.~~u 

2. ~ i}R ~ r& ~~ SAP 3:: ~ ~ ~ u~ * tJE f!J!ffl .&jt * 
~ ;t:;J. 3::!/&1\!if§ ,~, fFJ& 

3. i9f ~ r& ~ SAP 3:: ~ ~ 
J£ .:x. ~ ~ JF:-t 3:: !/& m 18 ,~, nr f£ ~n~!/&!WPJ~ti 
MES "f f~i!JI: 

4. /G ~~~it :tf' ~~ SAP 3:: ~ ~ ~ u~ * tJE f!J!ffl.&jt * 
7f J&, .li'f 3& MBR 7G i'! 

~Jf:..j. 3::!/&twf§ ,~, 
f!£J§ ffi*~ iM!I&tw 

5. ~ 451: SAP 3:: ~ 89 ~ Jf:..j. 3:: 
!/&1\!ifr§", *~:i:1:f§*Alll1tHr ~n~!/&1\!iPJ~·Ii 
IW PJ f!J!ffl 

6. ~ r& SAP 3:: ~ ~ ~ ;f:..j. 3:: 
!1&1\!i !!#,IT fr§" , *~:tt:f§*Alll ~ U~!/&1\!iPJ~·!i 
fr .. Hr ~n nr f!J!ffl 

7.SAP 3:: ~ 89 ~ ;j.:;j. 3:: !/& 1\!i 
~ u~ * tJE f!J!ffl.&jt * i!IJiJ ~fr§" , MES ilffil7Gi!IJiJ~fff,i,R , 7f !& , .li'f 3& MBR 1!J! ffl 

_§_ PJ I;J{£ MBR #,IT-B~~ Bt:itH-T 
f!J!ffl BIH~Jr~~Jf:.f!/&1\!i 

8. {EJJJ.'£ic~"f7G SAP 3::~ 
~11~!/&!WPJ~·Ii 

l!lt~r89~;t:il-B&!l!:-filf.~,f~i!!ill!~ 

:EJll;fi~jfftJ 

tt!fJilfi: 
Existing 

Controls I 

7G 3 

7G 3 

7G 3 

7G 3 

7G 3 

7G 3 

7G 3 

7G 3 

19J tv Jx\J~Wft 
Initial Risk Assessment 

JXl.f!&?t~ 
JXl~ 

p D tt%~ 
RC 

RP 

3 2 9 -a-
IRJ 

3 2 9 -a-
IRJ 

3 3 9 -a-
IRJ 

3 2 9 -a-
IRJ 

3 3 9 -a-
IRJ 

3 3 9 (!i;'j 

3 2 9 -a-
IRJ 

3 3 9 -a-
f'iJ 

~:a~sr: 
Accept or 

Not 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

/GPJ~Si: 

I 
iJiif 
~[[fr 

~ 
-'ltl 
D 

+ • ;:; 
~ 
sw 
~ 



M~~~~~~w~~§·~~~~~~~~~~~*~*-~~~~~~ 

tltufi!:a 

*~19tl ~, ~~-;f ~8~ittl r§JA1-T*~ ( MES) ~JtLPW>JU]~ ( URS) J.ili:§~ 

f.Et/F ~~ ~ lV-T pg ?& : 

·~§·~~*.-E1mM~§-~§~,~~M~-~~tt~~*~pg?&~ 

Wi~; 

• #x>t~lW!±.tz:.&~~,IW6G~Wi~RJtx>t!±.tz:, ~~#§,8, ?!1:*M1~8~Wi~; 

• .illr.%-1;1tfj, *~1At:fjJ3~Wi~; 

• *~~jftf:W*, -§~~·- ~:ru!.&tl:§~~*~ ; 

•*~~#~RW*C~~-*~-~D .• ?&tt~~ 
MES ~ ERP *~~$;~W*:$f9tl~* 6- 25a 

l'M>JH.!iU% URS X X I 'ff,j>R~ru! I MEs_ *m~nX; I ~>Rw~~},~:JtN/.$:% I Ver. x 

1$ >t iiffli:A. * :±:f'tfflfl1-~7&: x x x; ERP *mM-f:f*= X X X ; .±IMI1?~ SME: X X X 

CD MEs *m+tt®~:t®~jjJ(;:fl>R~;!'t:1ill1§.~.*m*1'T~nuQx:ftRJ&m, 0\~r~~m 

~*~~~*•*mz~~emm~. 
{2)§1Wirf:E~1'TEd5!!ffl~1§ ,~.*m·EH~ ERP *m, MES *m, SCADA *m, 

WMS il16~W*m~ ESCS ~r.llii~1il?7*m · ;!'J;I=j=l, ERP *m*ffl XXX ~14, ~:fiHL 
tMM~li\S*mzg, t~~- $;ff., :±:f', ~:1:, 9!-t:%-, nX;;.$:~~:fll!t~m . WMS il16~$* 
m.±:fl~Jll!flX;~~B#iliA$-~0\R~~r.llii~1il?7*m~~:W;·nX; . 

*:Wl~~.*~~EI~*m**m~~M-ffi: 

( ERP*~ ) 

tffl>Ri>tiW J. 
l±l!''Ml'l.\1!. .A.J$:fl'i.!lJ J$:f¥ti'11lL 

I MES I ~ I 
I WMS*~ I 

t I SCADA*~ I 
~~~~:IZ~~ ~~~~~IZ~~ 

{g~fl'i.ll'.- §~i"'fit 
Jt'fli(['l1f!i!!ffi.\l', 

l!l\ft~~. tM'J~~ ~it~~. tJI.q'J~~ 

I t I 
I PLC/Actors I 

MES *m~~ ERP *m.& SCADA *mur1'Jft:Wi~nX;, ~ WMS ~ ESCS *m& 
:ff~flX;**· 
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@MES ~~-'=J ERP ~~·PX;~~~jlj ~Or: 
V ~~.-J. _±~!Ji!ir 1~ ( ERP-+ MES ) _±~~m:§=!E : 

. ~;t:>J.~fi!b 

. ~;f'ij-~fjl 

. ~{t: 

V Ji:F I~ r 1~ ( ERP-+ MES ) _±~~m:§=!E: 

· I~~fi!b 
. ~:+'1-~fi!b 
· Ji:F~:i: 

V Ji:F~YJ;f'ij-f§,~, ( ERP-+ MES) _±~~m:§=!E : 

· ~YI;f'ij-~y~1E?K% 
. ®f;f'ij-~JJtl 

. :g.wJ~% 

. ~:+'4~% 
· Ji:t':flt!X 
·~±:t'r~ 
. mt1lt% 
. ~~:9:$;:51-
. ~~~BWJ 
- ~~BWJ 

·11Fs-~% 

- ~~~· · :J>,\Ht~W 
· :i'Fol!:JNtrBti'BJ 
· w;J&:tff-Jt 

V ~:f'l-1* ,~, ( MES -+ ERP ) _±~~m:§=!E: 
· MES Yfri:}j(% 
· fml'l~% 
-~~--~-~% 
· AW:flt% 
·~W~% 
. ~:+'4~:1: 

· 1*1t~W 
· :i'Fo£i&Bti'BJ 

· ~Yi 
V t~I~!Ji!i_t1~ ( MES-+ ERP) _±~~m:§=!E: 

· I~~fi!b 
· IIf.~fi!b 
. m~~:+'4~fi!h 
. m~~~--~-~:1: 
. PX;~~;f'ij-~fi!b 
·flX;~~t-1-~:i: 

· WC:t'4~~.-J.~~:t§:k1*,~' 
· ~ Ilf.7H€l~:!:lati'BJ 
. ift*-r~~' /Fil-#1~~ , :EIR¥f~ 



V )g~!j&:Jm_tft ( MES----> ERP) .i:~~~~f2i: 
·Iifi~~ 
·Iff:~~ 

~:>J(i)tf!ij · m*Mm-*4~~ 
·m*E!jo/J-*4'/&:il: 
· n~tJMm-*4~~ 
. nit r\1 !jWJ ~-1-'I&:Ji 

( · ··· ·· J,2,t_t7g~;;;jtf§J):)t$JZ\;) 

;j;ll*i)tf!ij 
MES .!:j ERP ~JV(;Ej{]Jlfil:~l_ffi::1J:r.\:.&* IJ ~~pg~#J-:fr::Ijj~~i9:itflfr~.!:j~.::=:::1J::tt:f'll 

1iftliA , :I1J ~~i9:it fl1r ~:ctf11l 9=' L5tr.m ~~ ~:ba 5fllf~& EJ{] Jig::1J , Xll::1Jtt jf(j fWH:k: 

i.i. : Jl:i:. j():_ {(.] URS ~ 7t. lit ;fJJ a~ rn .P '.t .>]<.. , rm 7t. .t:i<- .~« ,m -!d; URS lit -ft 1;--~ & ;f J6 1* i:L ~ :fD JfJ f' 4t J!t 
l!..Jt. .fd;t;fDJ/;.#. 1; -*it~ :;t .>\9!3:. {(.], 59 ~h.iE.f![-.¥H1 URS, ~;)tk!d; URS {(.] ji_ -@T JIJLf-, .i..-*~7t. 

ji_a-.t>J<.,.mJt.;t~~-.t>J<.it~avJ~;.#.~~-~:n-A.; ~~'.t-*~~~~xt~rn~~R:i!.~#~av~ 

-~~~. ~«~~ft~-~~~Q~:i!.~. 

D. 1ffl>l<*lr*~~ ( RTM ) 

w:s:Jt*lfffi~£~ ( RTM) ~-1'-~1:.i!JJWJWt)C;f~, '"t1£JllPw:s:Jt:P.fhA.J§-t1PPJ~Bnt 

JL. , 3f 1£~1'-ryr § ~JJW::tt~ 9=~ 89 .=*mt ~.fr ~.'JCJJX;J§- , ~ 1Jo ~ ~ WT±-!l!£fJT o 

~~~~m7~~1:.i!JJWJM~~~m~~~~~•~m•=M~nw**~ 

(FS), i$~ffii&"iti.5t~ (DS) ~i&"it~~x1t!lm~r*J~. ¥U'ffi'_IM~~IPJ¥9!HJ\~.fr~. 1! 
~ IQ, OQ :& PQ 89¥9!UiAffli9tlJJz.:j}V1'T~:W:~icJ,R~l~Hst~1N--x;JJ.j)z89ic*1£w:s:Jt* 

lfffi~£~ ( RTM) 89~1'-;R § r*J, ~IJ\!Mw:s:Jt¥Ui&"itN¥U*.¥ff: I Wc:i':~IJ\!89:Tf.btJWJM* 

Nffi, 1l~~Jz 14 I ~ff: iE:r\:.bt:t!J ~ffl o 

'"tPJ~1N~~~-1'-~ffl~w*,~nw:s:Jt,-J&-H~m~•~~iA-*•1£-g 

~m!lffi~OOow:s:Jtm!lffim~~PJ~~~-1'-•®IA,M®TM*~w:s:Jtffl~~• 

ilR, {51HiE~§~w:s:Jt1NiE• ~~iiEo 

ft:X;J MES .!=j ERP *ME~JJX;~§~/f§.=*~w:s:Jt*Nffim~ ( RTM ), $:5tr*J~:tmT o 
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(X) 
c.n 
o--

~ 
% 

44 

45 

46 

ffl?flii>J( 
iJ?.IlA 
URS 

MES *~~AX, 
_URS06 

PROJECT-
MES-

URS-011- 4.6 
5J-Ijii 00 1 

PROJECT-
MES-

URS- 0 11-4.6 
5J-Ijii 002 

PROJECT-
MES-

URS-011-4.6 
5J-:rjii 003 

~ 6- 26 MES ~ ERP ~m~.IJXIJJfi~fEl*e9~3:1(~/l,~~~ll$ ( RTM ) ff~Sj-~~~i9~ 

J}J~~iQ:it MES *~~AX. 
:£!,11.:% 

ffl?~~l& 
1l*>ftJIIi:i£ *~ i>l.ilA *~ 

Jj]~~ ~j[;W!~ iat iJWiat 'te* ~tliat ,#, 
FDS Jj]~~ *iW- UT 

INT ~1:1!: UAT SIC 

001 
MES *~~ !\ii i/& N/A C*~ W~ nX. ~:>Jt.!=iJt: {ill PROJECT- N/A ( *~ 

f~f,16J, * ~ ill: 1-T ~ AX. FTPS- ~AX,;j{OC:i£ 
~AX,;j!',t:i£ 

CTQ N/A N/A N/A N/A ;;J';{E UAT :fil )Cifk: if& !Iii ' ~ ~ FDS- 013 ;;J';{E INT 
9=t i9l~ iat& !.W.i/&W;J:t:!J!:5f!l :lf: ~ ~11 5 tp i9liJJJt) 

.~.t;!i) 
fi1f .f!!, *~z rBJ 8<Ji/& 
Wl:m:im 

002 
Elllti ir iEili 

1-T & V1! m 89 fi1Lf!!. * 
~§MERP * ~. 
MES * ~ , SCAD A 
* ~' WMS ~ 7,/f! 
T:$ * ~ :fil ESCS ~ 
T-11\i~li!?J*~ o A PROJECT- N/A ( *~ N/A ( *~ 
tp, ERP * ~* ffl FTPS- ~J.ilt1!0C:i£ 

~AX,:fl){)£ 
X X X 4-J: {~' , ~ fi(E CTQ N/A N/A N/A N/A ;;J';{E UAT 
711 ~ -§ M*R\i;J, i'i!l FDS-013 ;;J';{E INT 

1:P iJW lit& 
~' ~ ;{f- , 1£ ('=, ~11 5 9=tiYWJJt) .~.t;!i) 
llll: i L !i!t*, JilG;;js: 
~~:f!llmtk: o WMS 
~7,/f!~*~.:E~~ 
:f!ll jjX; o'b 89 13 'ilf :±1 A 
~!* it ~J& ~T-11\i 
~li!b*~B91/&W~ 
JilG 

MES *~Ej ERP * 
~~Ji\G 

003 !1m :¥4 .± ~ ml PROJECT-

l't!r ( ERP- >MES ) PROJECT- PROJECT- N/A ( t§:t~ MES-
ilt1-T:mr::~ UAT-

.i:~*.§t§M : CTQ FTPS- ERP- ~ffltl MES-UT-TS- i9liJJJt, if& N/A TS- 026 ' !fm;f'ij.~li!?J FDS- 013 001 1t 021-A2 
mmtb(~ :it11 . !lm;tOJ.~fiJ; ~115 .1. 2 ~11 1. 6. 5 

• ij1!.{:ll. 1!:.) 1.6.1 .2- 1-
1.6.1.2-2 

--

'te* 
lifflV... ~1-TliffJV... 

IQ OQ 

N/A C*~~ 
Ji.XAIX:i£;;J' iE N/A 

OQ 9=ti9l~ iatlit 
,~.t;!i) 

N/A C*~~ 
Ji\G;j{OC:i£;;J';{E N/A 

OQ 9=t i»11JiJtlit 
,~jj!f) 

PROJECT-
MES-OQ-

N/A 
TS- 03 3 

~11 1.6.1.2-
1-

1.6.1.2- 2 

·11:~~1iffi1A. 
PQ 

N/A C*~~ 
AX.1!0C:i£;;J';{E 

PQ tpiJ!Ij iJ!:JX. 
,~.t;!i) 

N/A C*~~ 
jjX;;j{OC)£;;J';{E 

PQ 9=ti»11J i;i\JX. 
,~jj!f) 

PROJECT-
MES- PQ-

TS- 035 
~11 1.6.1.2-

1-
1.6. 1.2- 2 

~ 
~ 

ffiii: 
~lllf 
~ 
J!li 
+ • ~ 
& 
WI 
~ 



00 
<..n 
-....,J 

~ 
% 

47 

48 

49 

fflf'l'Frf>J( 
"i*.ll~ 
URS 

PROJECT-
MES-

URS-011-4.6 
)-}JJ! 004 

PROJECT-
MES-

URS-011-4.2 
)j-JJ! 005 

PROJECT-
MES-

URS-01 1- 4.2 
)j-JJ! 006 

m>UIBJ£ ~m 
'~ 

MES *~_!§ ERP * 
~~$; 

004 j:_ F I .!'!i l' 
ft ( ERP->MES ) 

.±.~~@:§t!i: CTQ ·Iifl.~fi!S 
· !J&.J*I-~fi!S 
· ~FIJ&ifJ: 

oos :mi iJ&W ...t 
ft ( MES- >ERP) 

.±.~~@:§t!i: 
·I.!f!.~fi!S 
·Iff~fi!S 
• ¥illote!J&.JN~m CTB 
• :/Jll;fe!J&.J;f_.j.IJ&:li!: 
· Jj\(;cfi,!J&.J;j.Sj.~fi!S 
• Jjl(;cfi,!J&.J;j.Sj.IJ&£ 
. gc;f'..j.~;f_.j.Jf!.~ 

;j:§~fjlj)§!, 

006 ~~ IJ& W...t 
ft ( MES->ERP ) 
±~~@:§t6: 
· I.!f!.~fi!S 
· Iff~fi!S CTB 
• rillff.!J&.J*I-tlllfi!S 
. :/Jll;fe!J&.J;f-t!J&ill 
· nX;o~!J&.Jt-t tlllm 
• ,GX;cfi, !J&.J;f_.J.IJ&:fi1 

-

J)J~~i&ti.t MES 
i.JI. Ijij *~ 

J)J~ ifl.:lGlY!~iJJ: 
FDS J)J~ *~ UT 

PROJECT- PROJECT-
FTPS- ERP- $lfi!J MES-UT- TS-

FDS-013 002 1.t 021-A2 
t.ril 5.1.3 ~il!.6.5 

PROJECT-
FTPS-

FDS-01 3 
~il 5.1. 6 

ERP-PROJECT- 009 PROJECT-
FTPS- $jfi!J MES- UT-TS-

FDS-013 1.t 02 1-A2 
~il 5.1.7 

ERP- tlfill.6.5 010 

PROJECT-
FTPS-

FDS-013 
tlfil 5.1.8 

PROJECT-
MES-UT-TS-

02 1-AZ 
~il1.6.16 

PROJECT- PROJECT-
FTPS- ERP- $jfi!J MES- UT-TS-

FDS-013 012 1t 02 1-AZ 
~il 5.1.11 ~il1.6.17 

PROJECT-
MES-UT-TS-

021-A2 
~il 1.6.1 8 

*~~$; :00:% ffl?~l& 1<* 
lY!~iJJ: ** jJ)~iJJ: :rJffriA 
INT ~'ill: UAT IQ SIC 

N/A ( ¥9:::ff PROJECT-

it.Hl-11<1=1 MES-

jy!I];Jt' iJ& N/A UAT- N/A 
:t\'!H~Hb(;¥ TS-026 

~il JL) 1.6.1.3 

N/A ( ¥9:::ff PROJECT-

it.Hrtl<r:J MES-
UAT-jY!iJiJ\' iJ& N/A TS-026 N/A 

ili!imJob(;¥ 
~il JL) 1.6. 1.1 4-1 

N/A ( *ffl N/A N/A ( *ffl N/A 3!UJ1J~~ ) ~JJ)J~~ ) 

jg:fi:riffliA. 
OQ 

PROJECT-
MES-OQ-

TS- 033 
tlfil!.6.1.3 

PROJECT-
MES- OQ-

TS-033 
~il 1. 6 . 1.14-

I 

N/A ( *ffl¥U 
m~~) 

~* 

tt~~:riffliA. 
PQ 

PROJECT-
MES- PQ-

TS-035 
:i¥l:il!.6.1.3 

PROJECT-
MES-PQ-

TS-035 
~il1.6. 1.14-

I 

N/A ( *ffl¥U 
m~~) 

I 

I 

?-> 
~ 

+ • ;? 
& 
*' ~ 
= 
I<~ 

~ 



!V:it=9=t- J.Y!3Cr "!Jm;f-t ±~JJ.ff f~" E8$>Jt7'lffftl , i~$>]t;(:E~~~i&HiJt~ ( FS) 

9=t :it!:1-T T -J;f-£ffi s~i&it a 

8: : El3 r-®J.Y! § 8Mif~J~d~£, ~~~$>J<_~]~'f1 ( FS) !VR. -J;f-£ffii&H~]7!1 ( DS) 

&~•~*7'1~~-J&H~~Crus ~ 

5.1.2 ~:fli.:I:Jil!JJiii l'f{' ( ERP- >MES ) 

~~£*1a}m,<=P ril.l *= HR WLZD ERP - -

<=j=I)C.<i, j U.<i, i/&i!ii~!J)l 2:1i§I fijj(~' ~Ji\9!U Yi~ 

n•rm:* S_DDLS Varchar (I 0) No 

iT.ilTU% S_DDBH Varchar (20) No 

~t>J.ilTU% S_WLBH Varchar (30) No 

:ftt% S_JHPH Varchar (30) No 

i.-~~U !/&:ill: S JHSL Float No 

± Hill: S_JLDW Varchar (8) No 

lf;U.BWJ S_DJRQ Varchar (8) No 

·iHtl:JfiBWl S_KGRQ Varchar (8) No YYYYMMDD 

i.HiJ1GIBWl S_WGRQ Varchar (8) No YYYYMMDD 

~Yi S_NOTE Varchar (255) Yes " 

:twdt~!J)l S_OPTYPE Varchar ( I) No A !fiJ:t. , U ]!!ff[r, D IB~J[~ 

:lfttJ§"£i!JUI•JIBJ S_LASTTIME Varchar ( 14) No yyyymmddhh.mmss 

~m:t~ ic _S_FLAG Varchar (I) No 0 

.±~:=f:~§:fr!i: 
·~~OlilTUW 
·~~~'j?J( 
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·~~ 
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titifil:i/&tf;il:Jfi\'UtHIJ MES *~"P o MES *~/f:X;f ERP 1~tiftr i¥J :=jZ:~ffi:itHrf~i'!l: o 
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-~f5L:tmOO 6- 32 M~a 

G. i)!:itlifbiA ( DQ) 75df~i511H~r ( DQ SR) 
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ffi~~§i¥J~~~ii\,m*~~N~i¥Jrr~#.&-lfi:li¥JN~.~~~B~-~ii\• 

45c, .±~fflr19l~ii\~~141±~~~~~1¥J:9J§~7&:E.ffi~B~JEJYtJ!Gtttrts"J-J&~; 

•ffl~-~~ii\:fflrtE~~Ifi~~~.~rl~~M~#~~~~-~#~~ 
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ffi~.~~~~~-~~~fii¥J:1r~mfi o 

~txt:Lt~fYtl'i='*fYtl i¥J "~ ERP * ~ i¥J~JJJ(;" :5f.J§~, 1£:5f.J§~19l~ii\ 9=' ~~1-T::frlffi-~ 
i¥J~#.&~#~*~Wi¥J:5f.JUMii\o:5f18Mii\~$!ffi-~i¥Jg::fr,;J:t~~H~~~m 

ftm~~~-ii\~.&EI3HR~M~~~m~§,~~*~1Yii&:5f.J81¥J~ii\o-~A 

~8'-J~txt ERP ~ MES ~~§1¥J:5f.J§~i9ltlii\ffl{7tlfil~*fYtl §t!.7& 6-28o 

~tiiit~* ~ti iitA $'~A j[~A 

~~JIW!ff ~tiiit~~ ®:i&tjf,ff£ ~lli~* ( PASS/ (~;g; (~;g; (~;g; 

FAIL) 13WD swn swn 
1.6.1.1 IffiRfflti#Zlt 

I 
#Zltit:li!: 

ii'l]~ ERP it:l:lfl.{.\1: 
lfl.1.\I 

2 #Zlt !JWJ ;t:;J. ii'l]~ ERP !JW];r-J. 

3 #Zltilfl. ii'l]~ ERP Ilfl. 
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~;t:;J.:r]jf 

~;j:;j.:r]jf 

W[.;f4~;r-J.:r]jf...t 1t ERP 

6 
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:r]jf§ J]jf§Jtl* 
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~~~: 
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~~#-~W*~~~~~~W~-~~IZ:~*~#m,~~N-ll~~~t'F*fi 

~-3C~~~&~~~,~ffi~~¥~~~~W~£~~~-~~~~R~~BN 

1l IZ:~~NJE~iJW'P~t'Fo 
*·~~~~~~~~~~~~~*£~~~~W~*·~~~IZ:,~~ 

~ft-~, ~ft%~, ~ft~·- ~ft~B~~Wo~~~IZ:~~~~~~~.* 

-~-~tt,.*miZ:~~--*·~-~tt~~~~~~~.*~.**M~~~IZ: 

~~~N1l£mN1l~m~••,~x•tFA~~~~$mT, m~~~~ 

·~~JE~W~~m~,~~~~N~~~#~, ~~~~- ~B~t'F~~~N-ll 

~m~•·,~~~~~1E~*~#~,·~~~~*•tF~~~~~w,~~• 

%~~7~~B~W~m~~¥~~I~~~-*fi~ft·~-tF~tF~mft~B 

1i"~ o 

~ ~1-t~N-ll~].~$%.:£~~~ : 

•f'FfflljijC - ~~~#~tF:TF.*~-~ j 
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·~•B•~ -~•*•~#~~~~~tt~~m ; 

• ~$:Ett~9•~ - ~•1t•B~ml:3fiff:i5t1Es~~*:Et:itH:Yt~xt; 

·~~-~ - ~-ft~~~m9l:3mBm9 ; 

•*~Wff:·~ - ~---~-~~~Wff: o 

~ 7-1 ~~~Zf8J{'Fffl*~~ 

§ ~ 1-t i5t * 8~ ~ filU. ~ ~ 'L' $14 ~ PLC ( PI. fi ~ m ~ filU ft, programmable 

logic controller )o flif!~ PLC ist#8~L1tM, .MJtm PLC ~ § ~1-ti5t*~~;JGPX;8~1*~ 

~~~~M*M~.~~~~~~~~~~~wm~m~~~L1t~Ho 

B. ~mi~Hl~ I _11{[1J-ltli# 

~m*•;~mtt#~moo~§~~i5t*~1*~~mmB*•~~ifl3*~~m 

98~1t:liist;;f:, § ~1-ti5t**~l*11i~filU *~8'g PLC fl:f3cl:3~fiJU~!{48'g VO $tuA$tu 
t!Hl:lJc, vo $tuA$tullitl:lJc-)ijlijJ!~i5t*~!{4·~ C * 1t•B ), ~-rL1t~filUt~9 
l:3*.15t*~#·~~~~m ; ~-)ijlijJ!~KCC:lJc,~-~-~~m9*k~~ 

{tj::~~l:3 1t!@B~m o IZSI PLC tl:f3c{it~:2: 1BJ ~ ~~, PI*Jtl:l:~)JO :IiliiRk {il: tJL*Mc1ik 

~~#~~~ ,JiliM~m:liliffi~~®~KC C:fJc*·~~~#~~-B~m,~m 

r~~*~*B~$tu,*•~•~~~n~,:2:oo~•~~mwm*BI*l,~m)ijlij 

#•mPI~m~mrA~#~~mwm*BI*l~~~~m:~ttfi~~~~l:3%m,~ 

~§~~i5t*~~m*•~~' *PI®~KC C:f3c~Jiifl3%~m)ijlij~A~m•~~ 

m9o ~~~~®~KCC:l3c*•~m~ifl3%~~m9~Ji~:jsl(;;f:~~~ S~DA 

( supervisory control and data acquisition )o 

§~~i5t*~~~~~m9PI~KCC:f3ci*J 1i~~~*~$tuA)ijlij~:J'*~,ffi~ 

~~~ PLC fl:f3c:7Gr!l:315t*R~~M:®, rmli-~ PLC fl:lJc-M7J.*~--i'-$iJUA)ijlij o ~ 

-~~~~~l:3~~)ijlij~·~~~.~PI••*~~-t-~~)ijlij#•m,:lilimk~m 
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~~*~I~~*~~.~~*~#~~~m~~M~*~T~~~mk~m~~ 

k~~#~.Nm~ft£~KCC~illfi~fi. ~-~~~~~~*~~~-~~ 

~~1M ~.&fffi~~-1'-~iM~EI~fffi*, !Lt~1st71~m~J;; DCS (distributed control system )a 

~'/¥ttJt£T, SCADA ~ DCS PJ;;!=t:ffl-~~*~~-*. PJ[P]Btill1'T~im*~~:® 
~~~~-~~~~~~~~~*~~tt*¥~o 

t 1 ; g 
t 

PLC#l PLC#2 

1/&:Jm~l'Jll 
~?!tiffi 

1~1 
t 
=•>-~H~I tk :il!;fli!iJJfiij 

~c,>) a 

• • • 
PLC#n 

~ 7-2 SCADA .!::3 DCS If'F!s~5Ff&.~ 

~~~~M~WW~tt*~~m~~~*-M~~-~~~~~~%~tt*, 

~*1-ti"!;MllHJPJM, ~1£-%Vf~{tj:, 1jj~~~1'T*m (manufacturing execution 

system, MES) ~¥liilik£~;g~-;fF~:W1ff~~~~tt*, B~Af*"-~i!.fiX;:$HJ 1!17-3 

WflKo 

wn~~tt*•m~§n~J;;•~mm~~~~~m~~~~*~tt*.~~ 

~~~tt*~~-tt~~~£~fr~ o 
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~illl1t%WJi9:-§ 

~ft*~ 

i:H¥.:5HiffSI. H 

~ ft:5Hif ~::f!1tiz 

~3£fi!:5Hif 
* 1B'~ GMP Jlii'l["~:;:R 

~ 7-3 itU~~f"i1f~~~gftr~*illllX*f?U 

ttfi~~JE 

PJ~f~LlH~~i!~& 
:JQlllu, '1[-J:!Ji 

~at*~· jf_§Jjjj$JE 
~J;mJJEJPi"-Ji'l["J:!Ji~>R 

&i"iil:~Jm 
l'iHifhttj',11j 

PJ~1*JM-t*~ 
a~&t~l!iiJ , '1[-J:!Ji 

B~iE#Jt:tiT.rn.JWl'/1: 
~fu:iiE 

i!:1-t!:l9ii;f£IZ:':::@:~ 
IRI'al 

~'f:i:i:fjliZ:':;~&i"ill:~ 
ll:i1Hr:5ttif~l?k:~ 

Jt:tif:ct;f£rZ:::@:~3£ID: 
a9 '@i' fi~ 1-t iJlir•p-

-~Tttfi%~tt*-~¥~I~,ttfi~~%~~~-~~-mg~~B~ 

~~fi~~~tt*~~~~~§~~mM~~*~~-~*~~~tt# , ~~%~ 

m~~I~ttfi~*~~ -~~~~~~-~~~~4I~~~~-,%·~~~ 

~~tt*~~mmA~~~~m~ , *~~~m~~ttfi~~~•re~~~~M~ 

~-m~tt~~~tt, ~-~OO,fi~~~tt#~*Y~~~~~¥~~~tt#, 

tEPAT~at~iPW Cttti%tJTtt#) ftitrs"J!Wt&T, PJ~at, l'triffl, ~00- %•±-tl!Jl?: 

-~~ttfi~-~-~M~I~~M,*~ffl~*~~MIAm~~~~~~~~ 

~ttfi~*~M*B~~~%~~~~,~~~I~~~A~~m~~m~I~tt 

ti~~~8"J 521t~~Ij:*'l1, hJ.-mf~~~s"J~~~~ - ~~t&1~i=iJ38"J~M3tt¥ o 

~~, -~T~¥~~fi~~~~tt#, ~M~~~~I~ttfi~~~mCA, 

m . ~,I~-~~-~-~)~M~~~~*·~~~~M#,~~~~~~$ 

m~~ttfi~M~~~~,~PJ~ffl~~-~~~~tt#~ttfi~M~~~%~~ 

~$flEJ{j~J_Nif'F o 

mw~~-~~fi~~~~tt*~~m~~~~~ffi~tt*-~~*-~*~ 
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~~:1JOOI¥J 12§ ~, ~ftrlf:Ji"T;#-~j::Yf:1f"04m J'b#~IZ::Ffl1±5J~~mffl~~~1-1::1!itl "035't 

71(, Jlt$5ti1'1~~1± 7.2.5 ~itfgBH®~ o 

~~~~Mfi~~~~~~~~fi~ao 

·~~•~=oo~rz:~~~4~1:E~m•~~&~.~~m~~c~~~££ 

#, IZ:~~ff~JjiJ, J.W:•t~t~~JjiJ~IZSI~:itH-T~:'i:) %JI~zjijjf$, ;m:Pftilt~~~. ~ 

~~~~~IZ:Mfii¥J~~~~tt,~4~ft,m•m~~¥Jftm*•~•~o ~m 

ffl1±~m•~~&~ft~~m~~~~~~J.W:•~¥J:1i~.•~~~~~-~-¥~¥J, 

tt:Pfti s"J J.W:•t~t~ftm*• o 
·~~*~= ~~~lfl1~¥J~~~~~~~~.~~~*•~¥J~m~m~~¥J,~ 

11 GMP ~>Jt8"Jft'=¥1tiZ:Mtif~~~rffi~ft~i.t2:1SJ:it!:1-T!Z]:;PJ2, rfttr tti~J'fm o 

·~~~- : ~ffl~*ft~IA.~~~:5t~~-rfttrttli¥J~#m~~4I~m~ 

11:#-?t*JT. trtu tt~~4~fts"J 1ftiJ~~JjiJ , $iioc, t#~~i.vwat*~ftm. -tl1~1!llfWJm5~:~ 

m~¥J~~?t~.~~~M~i¥J~~->Jtftm o 

·~~~fi = ~~~~fi*m~~~~•$7ttrtuttli¥lftm~~~m~m~.-r~ 

~~~~4:#-~-,~~~fi~-.~@~~-~~-0 

~~mm~~~mtt*~¥J~~*•~ZS~~~m••~rz:Mfii¥J*•m•m~~ 

~-~~,tt-~mA~*·~-~;·§~IZ:Mfii¥J~4I~~ft·~~,fl 

•±-tft1it@,1t*•~•1t, 3f3tt#:®ti~~~11itl ~iftiJl1~rffirfF~~; •~~c.,s"JIZ§~ 

~~'=f:~IZ:~~4IfFm~.~~~~~~~~Mfii¥Jft'=f:~~~.~M*·~ 

•ft•,tt•~¥J~~~~MfiiZ:,J.W:•ftm:it!:fiM~~~~~*~m~~~*• 

~.3f•~~~~IfFo :iti:W~Jlt~~~~~~mi¥JMfi~ft?tfi~~•*m~~ 

~~~~~.MW§$~"0~~~Mfii¥J11•tt~~-~~J'bi¥JJ.9J:·*~o ~~~ 

~~,ft-=¥~~¥J~~ttfi.~~g~m~ftm~•tt*.~~~*$n~¥Jm£~~ 

~WI~-~~~~,~•,tt•,~~i¥Jftmx•o 

~~~~4~~-~~~i¥J~:'i:~#(~~~~~~~~~,~~~*'~

~ftm,Arm~~). ~~~fim~~¥J~~fi~P'l~¥J•fF~•~~fi. ~ZS~ Jlt~4n 

1±-~tiltr1i;~ AI.fFo 
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~~. ~~~B~~~F~~*•~~. §~r~~m~~~~~~~·~~ 

~~. :fto*t-1-HL, 1~1t;fJL ~,L.,;fJL, -=ffll;fJL, 1M:1-t};t(, :!!g,19J:;fJL, :bfHHiL ffltl;flr;fJL, 
milim,~-Tm,$~m,&~m,~~m,~~m~o 

ffJU~1-T~~$:5t~«b~IZ::~~~~:ctf~~:fto:itiU~r1stf:~f4PJ~m~-JE 

~~~~m~~~~~~4illB~~ = 

·~«b~~:ct~~m~~~~•*•rz::~~J&PJ•~~,&~, ~oo,m~,~ 

~!1M.&:~ 4:~xJ5cf4 ~U1Eill1-T ~ i9Jf-t*~& ic~; 

•IZ::~~~~~#ffim~~. ~~PJ··~~-A(I!:~IJ&),.llim~~ 

~*lr . 
=~· 

• I!:~4ti:~~~JE. ~:E.W.tl:~; 

• ~F~~xt~«biZ::ffJU~~n[ti] 8~JXl~iPJ.iJUJU , A1-t&1E?t:W~tk: o 

@~PJ~~~~~~B~~~*~~~~~~~-®~~~-~~~.~®~ 

~~~~®~~~~~:ct~~~~•~•~•~~~~~~~~~~B.r*~~ 

m?~tk:~z~'®J'E?t~mlit~JXL~i, ffftl :fto = 
• Jffi?imt-l-8~*•mH1 (critical material attributes, CMA) ~~flt~ri11E~3& ~ ~ 

~~~~~~-~«b~- o ~~~Jffi~-Tf!l~~~~~~.Jffi~Jffi~~**m~~ 

?ftm~~{ffiij~, t~fJiJ~~~7~~~1£1-txtJffit-l-?k:5t8~~n[ti)~~1:V'f¥9!tl, f!£.1~ ~ ~1-t-T 

tllm~~~~-Tfll~*'~~~~~~~-~B~~.~«b~~-~~:it~.'®A 

r-T~~~$7t~~:ct~~·~~~~~.•t~clffim~~•flt~~~~~~~~~ 

~•rc~g8~mt•; 

• ~rr:ctf~r:p~y* ~ ~*~l!&mf8~-*JJX:«b CQA ( *·~-~'ti, critical quality 

attributes, CQA ) J::j ~ ~ il5t 4 8~ CPP ( * m I !: ~ !!& , critical process parameter, 

C~)Z~~~*•tt~~~3&~~~~~~~~B o ~~ffl~~})t(~;flr~~~~~ 

:i1~~. -*~«b ~CQA*:5t~;flr~~~~})t(~M~~illJXlJXLA,illJXl~~,~~~ 

~~ CPP ~~~~'ti*•, {E! CQA 7.k:5t~*Jl:1£~~-~~~4 ~ ?IH~~=H*~I!& 
mi, m:~r GMP rt;J;_M§*~mx~t~l~H!i5l8~~1!ill1-T A~:fltltf;f]L~, :flti¥H]L~&,PA 

m~~~.~~~J&mt~rt&~~@~~~·~~~~~*B~~~~~.~3&~~ 

:ct~~rt~~~~~~B. ~~*$7tm:~m~~**B~rc~~~«b~. ~*ill 

m:*•AI~-T:flti~~~IJ&mf~&~-~~~illBi&t4C~~~~~~~~~.~ 

:ct~~Y!M~A~-T~ o ~~})t(~·~~~~~&~~~*~~~~~~JE~*~ 

~ JE ~t-trlfil.~~ ~ ~IH1 8~~f4ill1-T ~i'~rr~~ 8~ JiWf~tM-T, rm ~-T~~-* ~«b 8~ ~ 
~CQAIJ&miillB~~~~J::j~~~~Bffi~~~~~~o ~~~~})t(~-*A~~~ 
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~Ftls:\~xtf*~FJMvt•, t¥fJU~~ FJ'b1tti.JzzJSJ 8{] m•?~Z9J $ii!Jtxt IV-~~Jct~11ltl, 
~n :Im 11t 5ES( 8{] rc J'b :rtt{J(mi•m: :EJli'~~1f.t ; 

·~~-~m•~~m#*ffl8{]tt#~~-5E•~*.~~~*•~•w~*~ 

IV-J:v'ii?JJ, ~~1!Jtl!1j:i:Hj*~B{]$7t•i.R~mi5l~i9:*~ff~*U*itt.1-T•~:I*fF o ~ 

~ffl·-~--8{]!1jJ'b·~~~~-~~.~~-~~fflB{j~ffiJ'b~~tt#~X~ 

~x~~-~m~•~~tt#.~~~~~-~B{j~~~~~T~-~~~~*B 

~m~•*:Imtt~R•~~~~~m.N~~~B{j••~oo•~m*B~~.M~ 

~-N*~-5E~N~~m~~~ffiJ'b~ffl%~mi~~Z9J~·~R*,M~~*~ 

~~J=fB{j~~~·~~~Z9JfFtt~ o @~tt#~~-}E~~.M--5~ffl~-5 

~~~~-~-~~.$X~~-~--55DB{]~ffi;~~-~--!1j5~W~ 

~-5E~N~~. 00%~-~M~~ffi~B{]~N·~-~~~ftmi.~Q~M~~ 

~~.~§$B{]~Z9J~~~~B{j~~tt*~*~~~~~m•~~~wmT. 

~!1j~~B{]~~~F~~-~~~m~Z9J~~**B~tt~B{]~Z9J~B.~*mi~ 

~~~B{]~~·**$5tAI~~.$7t~Z9J~~BB{]ms:t,~~~~~J.9J:·~~ 

8{]~~-~~~~~A~~IfFxtN~IfF~ffl o 

X{}(, ~1!Jtl!1j1-T~B{]~~~F1!:~:kJ:!:~~~, ~Z911-ti9:*~tf~IV-~~~~~m 

B{]~*~-.M~~$~~ffl~~m~~~mUA~*.~:imtt~~~Z9JfF~~~ 

m~~ff.~~~Z9J~~-~~A~~m~. ~m•~-~~~·- ~~*~~tt 

~;~~F~~~~~~~~.~ffl~Z9J~AGV~~$~*· ~~~~~~Z9JfF~ 

~~m~~ff.~~F~W*~~-#~Z9J~·~*~-F~~FJ'b~Um~~Z9J 

~~~~•~tt~;~m~*~~ffl~Z9J~m~m.~~~~~ff~R5E~~um 

m~~s:t,m*~~-m~~*-~•~s:t~~*~#~.~~umm~~~Z9J~ 

1A1-Tttfj~ o 
fi~, ~~ffl ~ Z9J1-t~* ~ ~ Bt, ~ ~ ~~ SCADA, DCS, OPC (OLE for 

process control, ffl~ttfj~1!Jtl ~.Xt~f1f~~1ttA8{JI~;f~{1f) ~ftmi*~~:imif\.tt 

#,:imtt~~*~.~~~~*~B{]~~~mi.~~-~miAAI~AB{]~F:k~ 

ftmi*fi•~*·~-~.*~~-m~*BMff,M®ft.AI~~~s:t.~& 

~:EJli~F~~~:EJli~8{J~Bt~mi1-t~~;fls:\ o 
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~$~~fi~~m~~~•~mr~.m~~N~7m~~~·~~m~•x 

~~~~~~~AA•*~~~o ~~~oom~~~~~~~-~~-*~R~~

$~§~~tt#,~m~~~•~~-.~W*fi~~ . ~W*fi~m.~m~~ 

~~~~8"J~Mff:Jr~!Jzt~~~U!i)(~Qr o 

•~mm~~~·~~~~~~~~·~-~~~~~~~-~-~~- ~~ 

~#-•~~AA~§~-~~#~-~m~-~~~~~mmswm~*~IA% 

~~§W*~ffl#~~~ffi~~WA~*fi**· *m~~B~~~~~M~§m, 

-E2*&:,.8"Jtt#A~R~%-A~ o 

a~m~~~•m~•~ffi~tt#A~ -~~~~~~~~ffi~~%-A~~~ 

*m~w~•*~ffl.~~§~~~~~-~~~#.m~•~~H~-~~~~ 

~~~~~tt#k~~%-k~~~;~~~~-~~m~~tt*-~*~m~~~ 

~;#m~fi~§~~~-#~~~4ffl~fi;~~-~~~~AA~§~.M~~ 

•••w~~§tt#:Jr~~ffl.#~a~A4ffi~~~~~~~#~A~*fitt# 

:Jr~W-.#m~~~~~~R~~~- ~--~~~~~-~~~-~·R~W 

:Jr~ 8"J 1:fff4~it o 

¥~tt#::tr~~ffl . ~m~~~•m~•~~~§~•~fflR~§~Mff#~. 

fl}l'J\. ~~~t§~~:El!lA~*1-T1~* o 

*m~~B.*A~§H~~~!J~-~~~AA.~~AA~W~-~~~§W 

*8"J~£Rw*~~-- ~~it. at rBJ-t-r:itu~ a"J~ of!iJ o 
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~S£,~~-~~~*~~*A~~~*fi~B*~,3t~~-~~-~~~, 

t~~1!Pfll~ -J;A~1-T~!m:i6tr, o :~nr~?)(~~~ :& 1&: * ~tm±-m£~W*8<Ji&:it12£, ~ 

£WftJ;{,1'JJJ1 § -),SJZ{;!i~JJ! § i¥fttto 

~%JJ.\Ht"x11&:*1tfflA~:&MH? A~ EI<J~rJ!±g:iJ!I, ifiUf'FWC~B<Jix*1tffliJt~ 45 

:&Mt~iji.~ 45 ( SOP ), tEl&:**'~ Jlll.lkif§~tm±-m~ !Kk::t%nltif§.@:~ffii-8-*'liY,It1".{f~ 

1*1~89t~ici t'F o 

G. :® 13 l:~ilitT 1m' fi 

*•~*~~M-~,~M~i&:*~~~~*fi~m*ffio:fr~#WmB<J~~ 

T,m~i&:*~~~~i*JB<Jncc~:&I~m•~~m*ffi~~, ~-~~•~w 

mMM~t- B<J at rSJ tP1* o 

m1'!1fWJ SCADA, OPC t}}i)(~~-*~~*:X1i&:*If'Flit£~im*1-T*~' ~at 

j;;-~~fm!EI PLC ~I~mi7'JWf*f¥:2 18JtftE~~ifiUrm-t.-*, .i5l15e:ffli~Ji!!*IXXJ~ 

:ctt£~tm~"P1i~t¥-r~n89~m~~*~' ~~t?~tmB<J~~tt:&m:JitrJjjt!:, 3tm£ 

r~m1'!1fl3)J$*IJ!-*1-T~AA*i'JT, Jl1! PDCA (plan-do-check- act, -J,i-1i,U - ~Jlm

~~ - ~~)~&•*fi~~a•m~,~~~~:ctfi"P~:&B<J~II£~1&:*~ 

#~~~IEI~RM~W~tt~~~~o 

( ~fJff 1 ] 

¥~~~~~~~~~~~-~B<;~~,~£,~~Pf~~j;;AI.f'F,*~ 

it,&~~-~~m~~$·~~3~,3t~-~~~~B<;If'F~~ffl-T~£~~, 

~ttu~i£:;¥:--t___t, f~~WC*~A~If'F-!i!R.* 7- lo 
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Ifl:ff~ I itA~ f-±SJI fl:B1* ( ;J,B;J) 

~ rtt~ -1-'4 ».#I'm~,:® 1 2 

~i'HEill!iiltr 1.5 6 

1)1: -1-'4 »- @I t& ~:It~ 0.6 2.5 

:7;J1J~t§:ki f'F i!: ( § ;fff,:7;]~1~ 50%), ~7t I f'F~:!{$ ( § ;fff,j)~fl-50% ), i~ 

::IE.!&. :7;] E! ~ 1-t 3)( t-J. rffi § fiX. jr =tt i'l i¥1 rffi § ~13. , 3f fl{ rffi § ;% nfff tV ~JW ~tV 1i;% I fF it :lW , 

-~~~*m~•~~~T•%mi¥1~~*;%~ 0 

EI~~3)(~~~;%~T~~~~~B"JE!~~~~~-, 3)(~-f'F.~~~~EI 

~3)t~m~•B"J~~~--;%~~3)(~~~--i!: .~~~EI~W~3)(~1¥J~~~ 

JJX. o ~~~~~~.-~~~~•m&~fi$•~~·&. ~~fiAm*B~m. 

!J:miJfEI t'F i!:t!L::fCIP:i%ii~, .ljl-:lf,J~~:t , ~-, 3)tt-t I fFBti'SJ%ii~:fi~ 0.4 ;j\B1·, f:l0Am 
If'Fi!: ~~~-~~~~6~.~~3fMrlT~~§~~*·~EI~~~§~~~ 

*~~T o 

::7;JT1'ijijilf!: E! ~3)t;f4rlti8"J~~.!==J~ r~Wis"J~$'t':E, ::il:.!&.B~JJX.!J,TI f'F : 
·~~*~i¥1~•m~*~-~~~*~~; 

· ~M~~rl~~ffli¥1;%~~--~~~*B~~~~mi~~; 

• 1M~~~,~~~~14~3t~ o 

( ~f~tl2] 

¥::U:.!&.~~~¥~~~ ~.~m~::U:.!&.~~~~~~B"J~m~~m*B~~. 

I£rl~*·AI~-~M~~-*~D#JJX.~~~.AI~l3*~~i!:,~~, 

m~~~~:k@I£#~. ~•tt:mz~tt*~~.~~~~~B"J~~m&B"J&i!: 

~~t:t:ilt::k c .ljl-:J0~~m:J¥~¥.~t~m:III3 o% ), ~JJX.~-¥ilt1~ c 70% ), ~rt~¥o m.!&. 

1-t~~s'-1~* 0 

:7;J~-~~~-.~~;%~~~~1¥Jm.!&~~~. ::il:.!&.~$-~TI£~~, 

&it, ~~, W::•~J.l~$i'ls"J=tt.!&.Am, ~IP.l~Ji:i~~~s"JI£t¥i~\#~ri!:~~ 

rl~i¥1~~~~~-. £~~$~Jt~='=~~-~Tfi*~~iit·i¥JU~CfflPfi 

**~)~~~ffl.~~~~T~~~W::•B"J•~ttnm~,I£#~~~~~13 

~~ffi~fi* o .tlt5'r, :7;J.JE)tilf!:~! GMP ~ii[·~~·t'i~rlfi~mf~$'t':EB"J~*· URS 
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--~~~~~tt7~•*•$#~£~~~%-~~~#~~~-ft·*·~

~~~*tt#~*~~3.~~A7~~~~~-~~~~-~ffi*~3~&~~ 

J~f~~$*~3J3"Jilf1E~:r.\ o 

~~s••~m~.~~~~-~~m~•~tt#~•~.w~~~~£I£ 

ii~Jf::itHJ-;JvJitr.Y!UiJt, x>J URS --~3:itt1'Jf~iJ}f:!~:1J07~·~-!*;;ffJ.%!7, if§*$14 

~~~-~~-~~~~~U~~~~I&I~B$.~~~~*~3 .•• %~ 
:ftH~~ ~s tt#~*JI:r.\Jtt~, ~IIt~~1iilimffl7£ffi-irit~£IZ:t~'i1:8"J-§~fJL, 

~~~~·ffi~.~~·~~I£~ft#~£~.~~£~~.WH~mm~~~ 

r £1*~1A1.:Y, ~i*~zrBJ s"J w~ff~14~ m @C~fJ(B>JiE:, fl(fm;t:--tr.ffil.oc, fl(A.~ -Trm 
~~:r.\~~:ittB.~$A.I-Trm. ~~~•~•~tt~~*ftm~~•tt~~:ct7 

F~~~~o ~~·~iJ.\;~~~~*~iJ\~~*~~.~£m~~~-~~£a~. 

*m•*7~£•.~~7u~~~~~~£~*m~~*~~~~-~~~~~ 

~ £ mf;tt 7 ~ 1J ~ 3Z:t¥: 0 

~IIt.~~~~~~~§m~&w~~m.$~*~~~~~£~rz:~tt. 

~*W~~~~~~•. ~~~$•@~WI~~~~~*~~~n~•u~Jt# 

~~~•~;;ffJ~~ttn.*•$#~~~~·~~n-~#~*m~~-tt~•~ 

'11:, A1-t~~4;::f~t~~~r_ggm.,-~*· :ittW~~•s"Jtt#~-m~mf;tt~#t&W o 

M'~1't~B -------------= 

PAT (process analytical technology, iifi*;f.Rtt# ) ·Jf!.~m r 1993 1¥~ OO*;ffr 

1-t~~W~ ( AOAC International) :!st~~-1'-if;±i, ~T 20011¥ 7 JJ ~ ACPS (the 

Advisory Committee for Pharmaceutical Science, #fU ~f4~@ i'PJ ~ ~ ~ ) :itt1.:Yi1i-f:, Jt 

~ 20011'FEI3~00itP~~£WJ1.~ (FDA) ~£W1fi~M1"E~,L.-.:Eff Janet Woodcock 

tf± ,g,~mte7 PAT ~1~i)( o 20041¥~00 FDA .lE:r.\Lst* 7 *r PAT ~I~:f~i¥J: 

PAT-A Framework for Innovative Pharmaceutical Development, Manufacturing, and 

Quality Assurance (PAT- -EulJT~!!m~Mtst, ~~~193:Af*ilE~m~ ), 3TJB 7 PAT~ 
11JU "0~.N~8"J~ffl o 

;zjs::f~i¥Jfi!:~~~:E_m~00jr~r!~1.~:f~i¥J ( ~:JS ICH £JI;;{fj~ Q2, Q8 ~ Q9 :J'~i¥JJt 
14, ~00 FDA £JI;;ffj~ PAT 8"Jif§*:f~i¥J~Jtf4, Jgj(M_~ GMP f~f'i~) ~~1ilfl_tj~tf:1 
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~-~~~~~~ ~~~~~~ft~~~~*~-~~~m•~~~~~*~~~ 

J)f!ij~)Jn tt:;f:t£1;!:!;~~ }(tl,~ 0 

¥~~$~m•~~w~~~~~~~~~~~m•~~~~~~~~~~~ 

s~ § :t~F~£m•t~ti~M~s~~nt~ I ~TM:km~;t<;J-~·ti c cMA) s~¥MLr I :im~ 

~MF£~it I Mn~J'bs~:kmm•~·ti c cQA )I ufff:sL:kmi!::~!J& c cPP )I &niH~-~ 

J'b8~:kmm•~·ti ( CQA) ~~~J'b1itf~~~~B~~f£9=t~~itlli*8~ ( QbD )o ~ 

-~*~~J'b~~~~1itf~~mM~~ffl~~4t*·~~*!J&MM~~IZ~~* 

fi~*~~M,tt~~MFi~~~:s'L~--£~J'btt~HI!::·&~~~~~C~~ 

space )I #~M~it~ i'SJ I ~:sLm·~~~JJI[I }Affi11~~u t~$.lt~liiB~~J'bm•~*tl~ 

•~•:sLm•~~--~~J'bm•~* o 

~-miiJJ~~it ( QbD) B~~~PJt~M"nX:~UT89i~:r\: 

CQA= f(CPP 1, CPP2, CPP3, ... , CMA,, CMA2, CMA3 ••• ) 

:ij1if I ~~~*~8MJJM:ij~~~~Wfiis~~*£iJUJ'JiW~®fmt-+~·ti c cMA) ifUI 

!::~!J& ( CPP) %x~-~J'b s~m-~·ti ( CQA) ~~~ ulfil o ~.llt¥1itlLt~ ~~:/Jf-ltr1itf 

n, ;J v~Jt;fu 9=t li-tli{* Mn ~ ~fl mfJL; ;fr-f*!J&t!fU 1~ J~L f iJ ffl ~~ J'b JWl M 9=t 1J~ ~ 8~ ~ 

~!J&m•*•~*-&*~~**•~#~tt~~~~=** o ~•Mn~~A~~ 

1~!J&m s~t~ :IJD &:i~Dti~~ ulfij ~f£*1-Ti5ffii ~ f:itf.t I ~§:!}-~r.m : ~ f.t B~ ~t--1-~ 'ti fli= ~ 

•A.~~-ar~moo~~:kmi!::~!J&~~·~~~m~•~~:kmm•~tt~• 

,':Jj ( l!J 7-4 )o 

CPP 1, CPP2, ... 

CMA,, CMA2, .. • CQA 

1it~~~~~~:ij1if~ffl&M~:/J:r\;~~MF£~~MF£*M~:kmm•~tt(CQA) 

*fiW~~ o ~~~?it~:!J~B~m~~~0At£m~~~~J'b~~ffii. ~•tt:;f: 

~*&.~~~~:Jr~~~tt*~~£*~-~~~m•~~~~4t~~m~ ~m: 

~5i:t$., ~~l~J'bm•~ ~PJ~~%r~~1Jo;ffMPit& o 

~f£7t;fJTtt:;f: ( J)JTfaJffi\ "PAT") ~J)J~Bt%ri9!U ( f! P ~I!:: ~f£9=t ) J%UH'f, 
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~~~~I~~fi~*•~•~tt~ttn~~~~m,~~~*~-~~~-*~ 

~~#Jtli~:i1fiB'-H~~' Jt:§;fj~.Ujij~m:~tz:J'b~Ao PAT ~69 "%~" ~-~§:J% 

T~$.~~$.~~$.~$~~~%~~ft~~~$~~~%~nAo ~fflMT 

~§~~~~~~tz::ctfi~~~~~~,~W£M~~W~-~"~J'b~A~~8 

;fftrJltl tl:l*~, W~~W:ittl:l*~" ~ -JIG:lttFJt!~ o l!l.tlt, ;zfs::flifl¥j ~miUE!9IJP!'OJffi: 
:tli!PJ ffl-Txt:ct~¥~~~f8,iffiJ1t~, m PI fflrmJEiJd.iE~~#Jtl~tz:~~~~~:fll!~>lt o 

~ffl PAT PJ§~w*~f:it~§:JEf_§_~~&-T: 

• .mi9;R1itf ~~ ~tz: JWJ M ; 
• JR.~~f~/G~;f-*p"b, )giJ'btzo~B9f!!t$; 
• :ct.w~m:~ tz:J'b~Bt7J.k1'J; 
·~~~fi~B*m,~--~~~~~,-~A~~~~tzo~; 

• ~1~§~*€, ~1~®:*-tt-t~m*€, t~:tmtz:A; 

• :f'f llJJ~:fJ\ljtf~#JU:@ o 

~J'b~tz::ctfi~#§:J%~~-~-~~~,*·~~~-~~~)]3:~~¥® 

~tt o ~-~~®~tt~~~~~m~~A:ff~tz:Pim•tt,~~-~*•~•~ 

~~~~~~~~tt~~~I~:i1-W~~I~~~~~~o :i1~,~-T~~~~tt 

C~~~~%~~~)~%~n~~*~~~Tm***,MW~~~~%~¥®~ 

W~PJ~I~tt~~+%m•o ~~,®:M~~~~®~ft~*•;fftn~¥®~A 

PJR~~-~tz:J'b~~- o ~~~~Jffi:~~~~~~~tt~~:ff~:ctfi~W,~~ 

®rxt~~®JJoiOJtz:J'b~AE!9*W~'i1::ff -~f&;zfs:s9T~, 19u:tm~t-l-E!9*lr1£*;Nfn%tk: o 

~n~~~--~~T~~~n~I~~~~,~~~I~~~~PJ~~~ft 

Jffi:M~~~~tt~:ff·~~~Bt/G~~I~~-tz:~/G~~~ o ~ni~~~~

•~~A*~tt,~#~~-T~~~nW:~~~~-W~~~,ffi~®~n~~

m~~~~:ct~~~~~m:~tz:£~~£;fft~*w~~; ~~,~®~J'b~;fftnfi 

~ft*~~*B•~*~~; ~-r~~;f'ftnft~J'b~•c~~~*•,re~•~* 

~Jt:~~***)~QR;fft•Jt:~-~~tt,~~~-~tt~~~~~~;fftMn~o 

~~,ft~J'b~*Bt,~n~Jt:~:ff~m~m~##~~~ o ~ft,$ffl-®~tt 

*~X~~J'b~·~~-m·~~J'b,~PJ~Bt~~~~~~~~~~tt,#H~ 

®tt*:im 1lt ~X1Jn ~19ltl o 
~~,~~~~:ctfi~~-rst~~~~~c~m~st~), ~~~,ft:ff®Mm 
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T, JiH~-}~Bti'BJ~UiE:#-*~m~.t--P!mrJIH'il1tt fBJ~J~q3{]~oiliJ, g;f$, ~P1~~*41'~it~ 

A~~C~~~R~~~~$~tt~~~).~~~-~~~~®**·~~ey~~ 

3&~ rib J1lJ: :I: 8{] /G it :f~ 0 
'rk~±t!tiiU§ PAT I~;fO~JnU ~~f!l%m1;tt!Jm;FJE, 1-t$:til~!lm$*~'t'i8{];f§.:k1~L@,, .fU 

ffl g ®f~L@, iJO s!Lxif I Z: :ttl~ 8{] JJEfilrt-, ;#-~ 1!Jtl ~ 1:7t1-t:iil~, ~~ 5%1\:f ~ I_:!£~ ,8 ~lj ®f~~ 

t~ta~:B{] {lj1c rlf§ , m ~ ~~~i * 0 

B. PAT IJ'!. 

~W$I~ey~ffl~M~$~,£~~~WJJE~~~H£,~~RJ1tt:l:§~ 

~~:i:i~:FJE~ o ~*~~~fflg®I~~,ey~~~~~*~*·ffl~,*~*:i:i 

l~JJEfijlf-, i!Jji!Jl*fO~~i~1!£~~8{]H£ o ~PATm~-1**~· g®I~ey:5}:7g: 

ffiffl~~#,~m*•R:5t~~$~~#I~;~:i:i~:5t~&B;®:i:i~~~~N; 

@~~~*~~*WJJEI~o ey~-~·~-~~-~~~:i:i~R~JJlJ::I:§~~~ 

if~fflg®I~ ( ffj):5}~~ffj) )o 
~ ~#, ~-*•:til:5t:fJT8{]$~~#I~ 

M!Jm:FJE,~$~R~!Im$M~*~.~rib:&~~~:i:i~~-~~~~$~*~0 

§mf~i-9=$3f£~~ey ffl~-i.J1Jl iJ :Ii11ICJJfoJ::H1iL ~g®H£r.m § ~gjt:f~8{]9:iJ-i.R~ 
~rib ;fO :i:il~~it 8{] £fll±i o 
m~~~~~~~~m~~~~~.~~*$~~m~~*~~~g®~m~ 

Wf1.~1£8{]ey:f-:y't!:J: o -~tm~1l-t>P$~;f§.:k.:k* C ~o~JJ, :i:il~RJJlJ: :I: ~'t'i i'BJ ~-* 

*) f4$1*J¥ffi!8{]~iJ~$~~~~~~~ ffl8{], ~~ ey~j]i-¥1fht5:i1iR~/G~'I1%~~m 
't'i8'0 - fri1I~ c ~P ll:ff~'t'i ); ~:tt$~~$~#~.13t c ~o~~~it~it, oiliJJl\Zi±lnm 
~,:tt~•m~•~*~~#)~Jl\Zffl, ~~*WJJE*~~~it~m. ey~~~tt 

~~~£-o ~ffl·~~~~~#:5}~eyw~~*~~$.:k*RC~~~ffltt~ey 

3'ti:J: o 

¥~~~:5t~,#g•&*~*~~~m:5t~~~#~~~JJ~$~~.~j] 

i-JUJ U :ti!MJ"E~ rib~ IZ:~1-t i'BJ 8'0~oiliJ:&~E. ~fflm1;tt~~J[~-13t, ®1'!¥-~8{]·~ ~11 

~~~jJ~~-~£~~rib~IZ:~~~~~§_~ffl o 

~~rib~:tt~3f£~Mti~~~ey~~~~*~m*,g®~*~~ribmAA~ 

~~~~**•~~~~~*~o Mm~~rib~~~gjt~~ffl~~--~JE~ribR 

~:ttl~ 8{] 9:iJ i-J!,* ~ 8{] 3f £ 0 
~ffi~~~~~3f£~§~gjt~~ffi~-~.~~:7g-~0ft~*$~-ffj):5t, 
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••~0~~*w••mc~•m~®~mm~)®~-@~~~~~*.~~~ 

~-.~~***~~§·~~m~•~o ~®~Btt~•w~m~•~~•m• 

ru~H~.~•mmru~~~~~~~mm•~•~*~~~ o 

~~~ffl~®IA~~F£®~~~-C~F£~•®tt~~~-~~#)~ 

1-T~!E®ifffr, ~§~i.Rj]Um1±~~if;f-M~ru, f!Lifftl, *•1t~{rJx>ttz:'ll'1r~•~~nf01 o 

~ ~fi7ttJT{)(~ 

1±~~~~+~~.~~~~~~-*·~~~-~.~~?tmtt#B~~T 

B~~~.~-~~~~m~~~1:f~F~,~-~~~~-~OO~I~~~~o 

~®IABM.'IJ~®~~~fi~-~~8"Jt~W· ( ~o pH, rlfil.~®ffi~~) ~~~UT~~ 

~,~~®~~~tt~~!Eo -®~~?tm~~B~m~~~·~~~~~~.~ 

®~~~~~-~~M~F~-~~~,~~~~~~tt~~~mgo ~®#~~ 

~*i7HJT15l.~~~~~r-=:#~t.m~ru C 00 7-5 )o 

~ 7-s i~H~f.HJTf)(~8~~_t, 1±~~rlili~f&1li!~~~~ 

ili~~~(~fue):~£~~~,:5t•,~m~~ili~F'~~B~5E. ~-~ 

~-8"JM:!R, -~1t<3~mtk:~~B;f~j(·tfi, r~if GMP ~>l<: o ¥tl~D: 5¥Uffli7~1itt¥~~ 

~Y!·IR:J!r.ootl•J.K?t, *ffl-¥t'ifill.'i:J'tit15l.x>t~~-t~1-T·IR:J!~j]IJ o 

~_t1\i¥.00tl Con-Iine): ~£~§~F'~fi9=t, ~~~N*:itHrr.OOtl :l:. ~r.OOtl:fc.fflU§-. 

~£m~ili@~F'~9=t~~5E o ~~:roc~1:f~~~-1±9=t5m~~~9=t~~~ 

Jl¥JlE~~t!!.~N*5fiJfflili~j~~1-T13.7ttJT o 

1±~1\ir.OOtl (in-line): F£~-H~F~. m~~ittA~~~I::-ittA~8"Jr.OOtl5E, {E! 

~~*~ffl#tt*.~-§~~~-~Y!~~~m~FI£~~-~~~F£*~ 
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f= ~ JJ P(ri] o {9tl :tlo : £tl!: 1-tJ.K ~ f= :ct fi 9=' It!.~-$ iYW :1: , ;fiJ ffl 'i:R· JinX;{~ i¥J ::Jjr£ ~iiI!:~ 

4.%-Jffi::fie"JtlM~'OOxif~*lL)rf-%$~it!:1-T;f~rgw3ft1U&~it:fr;trJ~JM~ o 

:ct~:7tm~u~*•*•l¥1~m.~'i='~®~m~#~&:l:~~~~~~•~ 

§~tEI:k o t£ PAT Pf~T, 1tti2~m'EL*"r~1Kf}t&:ct~&:l: 5tnf=£e"J-3&'i::Ee"Jf4~1§ 

.~)!'o fiff:f§ ,~,. f9tl :t~o. 1tti2 ~ ~ §~4i:'E1*"§~.@.1Kr~u :1:£~ * e"J~ ~~ m: oo, ~ 1§ IR 18J 
~:fr;trJAA~Cm~~m~)i¥1-*~00*o ~~H~~~~ffl~®~mM~~~f= 

~f#U fn&:l:~iJE~1~ll~ e"J' 1!1 JJtf!ffl e"Jit:.:;fJL*~DlZJ'J.-4.%-it~§~ o 

:ct~:5tm~u*•i¥1~m~~~~•2•tti¥J~Mm~ Q~~m~l*~t£~~ 

§tr c F1 P 1tt~ , 1ttrsL ~IPJ{;ttm~ IBJ) ~:JJo i:ctfi9='e"JtEix>t~J~~- 8;1tJE1!J$T I ~M:ctfi 

~111u ~:fi ffl e"J 1§ .~, o ~~it~ m e"J :ctf1H!t~1!1H!~t1Jo I !W ~-~- e"J ~ ?:\t'ti, ~ &:l: t~'ti...t 

e"J~:nro;ft:fm:ctfif§,~,§~ffl*~*tl c FlP§triff1~1!1tl5fiJ c ~) &1ff1~111u J It:s>t I it::tJ 

rt::t§~**1~ ..t.Jt.:V:.5to*~iA~ o 

:ct~:7tm~Hi¥J£M~~t£~1"'4'mffl~~~~~&:l:~~nX;~~B.m~~ 

ffl~~~~~~&:l:~~~~#-~ffl$?:\t:l: i¥J::1Jr£~*•~~9='1¥J:km:ct~~* o 

~#.M:ct~i¥J~~~it:5tm~m~:5tm~w~~-~~-~~#ttm~•I¥J o £ 

rftiite"Jm~~, •~--t-raJ 1fl.tEI:ki~~it!:-Z:f 5cl'~Uo 11i:iJE, 17tl :tlo = x>tit:, !W~-t;t~ 

M~§~&:I:~~~~I!I5F!::k¥mit!:Bm~Mm o M~mffl~#*m.ffl•u•~ 

I¥1~*~~~=¥Iffli¥J:ct~~~m~.~®~~m~~~~~~~:ct~Z:f•~~~:fi 

:k o ~•M:ct~~-i¥J~~. ~~®-~~~2m~~f=£~:ct~&:l::fi:k~.~ 

®~2m~M:ct~~--~~~~~~~~~:fi~mi¥J o 

It:~4.%-.:5tmu~~~ai¥J~it~m•M~~~~m*•~~:kll~ i¥1~ 1!1 

~~®*•l¥1~m~It:~f=£~~m:k.~It:~f=£~~1¥1*~·~m•m:~ 

m~iffit~'ti~it, "PJ#'ti~i*f'FB"JfaJf!'ti o 

Jt~M:ct~:5tm~Hi¥J~~~~~~~it!:B~:5tM~o tl:*m~i¥J~~:5tm4' 

~mT-®~~nX;•i¥J:ct~:7tm~u.M~~®~t£~~~:ct~'i='~ffl:ct~:7tm~ 

ft.#~~*~-~~~I!:ii~i¥J~~*m. ~-~~~I!:ii~~f=£&:1:~ 

):jt)=f£i±l-1'-£~f4~, m~~:fr;f!f::tJr£13{] PAT iifio 
~...t.t£~~mmi¥J:ct~:5tm~u~.•~:k~~T~*= 

· t£~f=~B:fii¥Jit:~4.%-...t~~:ct~:5tm~u~.m~~~~~~~M:ct~~ 

f=£&:1:f=~~~~~. Q:fit£~nX;~m~:5tm~::t~it!:B~•; 

• :ctfi:5tttrtt*=e"J~2'ti. m~:1:~~~1mflf~, ~ 4.%-~:©:nX;i¥Jx>t:5ttJT$~e"J~ 
~ o ~~.Dll~:l:m~~~-Pf~*-~N-•~-:ID~-~~~~~M~~$~ 
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• :ct~:5HJT~JII¥J~Bt'li, *11*~Bti'8Jx;Jt:JftrJSJJ::S:~n!PJI¥J.WJJt, -IRJ£~11*~ 

I¥J~~ o m~.~~•:ct.w~.¥®f'Jftr*%~3m*~l%~1¥J~~~mnm~~ 

~..-J.:ct~~-' ~3&~1tt~~..-J.t!i~; 

•:ct~~JII¥J%~~*~:ct.W,~~--~M~~FI£~~~~~.-~MI 

£:11~ § :5t8{J~nrt!l o fJtl :lm, ~_t:)(:f£¥08{] -=.~~Jit[ PAT 8{J::tf:t\~, ~~:S:*ffl~~ 

(in-line) 8{J::tf:t\:ltH'J, !V,•~*¥f:M:ilS, 'i*ii.E~ JE~$:S:8{J~tliHR:1;tHi!~§~~*tl -*~ o 

~ :ct~i:J£1fftli~ 

~i*~M~~~mJSJJ::S:~tti¥J~~~~.~~M**_t~~FJfiriR#~I£H 

~o :ct-Wm~~~~-•~m~I£:ct~~I¥J~~.#~~m~~~I¥J:J£~#•~ 

~-~§~I¥J~~.~--~*3m~~I¥JttJSJJ:,:ct~%fittft~JE~·JSJJ:·~~I¥J 

R~~m#tt.~~:ct~&~~AI¥JR~~*-IR#, ~V,~~~ ~FJfir~-~t:JftrJSJJ: 

:S:8{J-3&'1io 
~PAT t!I~f*.* r I¥J~fmtll::tf;fO~FI£ 8{]-!R#;fO{;Itf-t~it-§frS!V, r JLtV: 

OO~JE~~JE:~FJfirJSJJ::S:~~I¥J~m~~~:ct~~~I¥J~JE~ruJE;®:ct~~~ 

.*~8{Ji!ht : IV,~:EJ\1x;J~~~-JSJJ::S:~'Ii8{J~Bt~ili~Bt8{JmtP!tl (&P ili~, ~_t~ 

~~m~);®:ct~~~I¥J-!R#:~:ct~~~-I¥JI£#~!V,-f*~M~~~-JSJJ::S:~ 

tti¥J:J£~.#~~~-JEI¥J§~MOO~;@~$-~I¥JH~:~~~JftrJSJJ::S:~tt , 

~mfm~..-J.~'Ii~~-I£#~~r8J8{J~$~.* o 

~PAT f[~r, :ct~i8{]~1,~/F~-~!FflJEI¥JBt i'8J, TfiJ~~:EJ\1fJiU!;EJI¥Jfm~'liJ1JJ:, 

m~#/F~~-~/Fffl~$:ct~st~ .~m*m~t:M~I¥J~~. ~J£-~m•~ 

8{J:ct~iBt 18JM~ C :ct~im- ), #~~:ct:%Zii.E; ~itm-~8{J:ct~iBtiSJMOO~, ~Mff: 

~Jill..~~:H 8{] IPJ »2 .:Y IV, WfJl o 

83 r PAT m,-~~~~F~:ct~i. ~~F~x;J~r5it~ii¥J~ i'8Jf*fO~FJfir I¥JW1t~ 

m~~¥Jffi~~~~~~I¥1~•~~:%Z~m~l¥1m~~m~.Mrrn&~JSJJ::a:wm~~ 

ffl~F~I¥1~#$~wm~Tm~.~~wmm-=r~A~tt*~~ml¥l~J£~.* 

~$~JE~*¥f:m•o ~•*~m#~~:J£~R$~%1*~~Bt~~I¥J~mH~m 

fii¥J o JSJJ::S:~m~¥-T-M:ct~I¥J~m~V,~M~~:ct~/FJfir~tti¥J~~~~~_t, 

~¥(:8{]~1fftl ~i~fF~-~~5(}{8{J~f':ct~i, ~-~1-f* GMP if§~~>Jt8{J:i£:1~o 

~ :i!~BJI::i~H09ali.R~:E_I 

~~~t:JftrmM~.M~3m*~~%~1¥J/F~~-~+%m~I¥J.~®~JIM 

~®mmm~¥JI£~~-~~¥Jwm~~ffli¥J.~•M~®~J~W~~*9alWI¥J::tr~ 
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~mA~#~mM~~-~~.~~~*~m~~~M~~~o ~~~~~~~~. 

DlZ 1~ W BttfLYE :5tfrJ ffl B ~ 8'-J;f§ :k~ J'b ~ iif~ 5:-o iR*1'T i!Jl* o - 1'- El3 ~ :JG;f§ :k ( :tm 6zl 

1f, ii*~fo&ilt~·t'i rBJ 8":l:k~) 8":lf4~Jlilfff?tfoit:~o iR~/Gfi5'J'If%T~Dlltl: c ~~f1f~ 
·t'£ ) 8":1 i-¥ 11r 1fr! §T ~_§_ JJJG 8":1 5:-o iJ~J$ jjk ~ ~ '*' ~ m 8":1 . ~ -4-1~ ,@, ~* 8":1 :sz: tf {~jt: 5:-o iRJ$ ~ 

7f 'Ji..fo ~t1?~ T PI 1'T't'£ o 

§ JIGif!.JJ iJ ili I Z: :cti!¥ r:j=t ~19J~®J!.ff.$: 8":1 :k~J!J!fril~ 't'i ( CQA ), :ktfi Z:~~ 

( CPP) fO:ktf!f'~Ji¥~-~·t'£ ( CMA )o {~E!)J'FJIG*8"1:5ttJT{Sat}l\Z.{{~*i~#. *~~I 

Z:ttfir:r~~m. ~~~~~ttfi~~~:ktt~tt~~.l\Z.~'ii..~ttil¥~~~'*'· 

:Jg~A~fffitiZ:iif~fJt~~m o 

{9tl ~O, ~-1'-f1fim8"J c::r ~li~ff.$:1!Jij ]frj (:t~:ctf~~, ftli 2\t~:ktf~~-§:J15~Tp'J?§ 

C*~~~~~~ili-1'-IZ:ttfir:f§Tftl;l\Z.~:ktf~~.PJm~~.~~~PI*m~ 

~jf·lf (5L §11'Ti-f{ti ) ' % 1!1 7- 6 0 

~5:91H1JiillH! p rm1tiil(T-:i* Q rl'i\it p lli!t Q §;& 
1R\-@-1h1J*-l/. 

•CMA : il-'!t**-ll •CMA: JIWI;fli:J)( • CMA: JIWI*-li:7.k • CMA: 1R\it~ •CMA: T!9! !:[, 
V· L, 7./(:5} ' AP I )-}, !1<'9!*-li:ti/:1£ :5}, JIWI;fli:;f.JI.1£ 7./( :5}' ?R\-@-~ J¥~li$f[, W.f[, 
'f114lll HE!~ JJ.lt:5-J- :7} ;ffi, API 1l;" :5} ;fj) , API 1l;" ;f.il:1£ :5-J-;fj)' 1R\ R -t , Jt 1li' 
~ ii:1:5J~'I1:~ :li :1:5] ~1 '11: ~ -@-!jWj:l:!g~f[ APl:i:5] ~ '11:' 

•CPP: 1~\ 14'. Jl& • CPP: i1!: JXl JXl • CPP: !t1Jl& , 1R\ • CPP : fllt:f§:L ff §t<r4'.JJ.lt:5t~ 
!:[, !IJ!.tf4'.ff.1J' ffL i1!:JXLr.ffii.J3L -@-R•HBJ :SJ-:J.lij], l±l Jt • CPP: il!:JXlJXl 
~w~~Jl&, il!:JXliMJl' • CQA: 1R\-@-~ J!f[ J>. ill JXl l.ffil. f[ ' !l!' 

Wi!iVJif~i£~ • CQA : JIWf ti/:7./( 7)(:5:)-, ?A\ it~ •CQA: T!9! !:[ , IIJ!.t ~~ J! J.t , ll!lt 
•CQA: !l<U.il:7.k :5}, jj_iijiti/:;f.il:1£ ;f.il:1£:5:)-;fj), ?R\ Jlfii;WJ.t, }~!:[, ffillifl, !IJ!.tj<fr 

:5:)-, JIWI*-ll*-ll1£ :5-t ;ffj, API 11 -@-~:1:5]~!:[ R -t, Jt 1li' (.16!:[~ 
:5:)- ;fj)' API 11 :lilil:I:5J~ 'I1:~ API :f:!;:J ~1 '11: • CQA : §;&JJI;t 
-Ji:f:!;:J-'5:)'11:~ li~ }~ J.t, :til.~ 

J.t, :1:5]~'11:, 

m:JjJ.t~ 
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• f"1:.PJ1t:ti:8"JYf::ff:kiJt*~t~::ffTMfiJ5U;fl:l~~i¥JBtf'*; 
• i1W§~~fffUPf1t:'i1i¥JStf'*; 
•WMYfffl~--I~~W#~,1:.f",~~;fl:l~~~M~M-~i¥JN#MOO, 

§~ltnfHH PJ$±-t!!J:iJUY!U :±l f"rfbmtit~'i1a9Btf'* o 

~~~h&~~i1W~Mi¥JWNo ~W~tti¥J~I~h~M~~~~~i1W~ 

~i¥J~~.ffi~~®~-~~~~it~m~~i1Wi¥J~M o 

~i1W~Mi¥J:ktt~~~~*1:.~~~Bti¥J~W.PJ~~*[~~-~~~~ 

;fl:li1Wi¥J1:.~,~~;fl:l(~)~~~tti¥J*mJI¥JWffl;fn~m!$~-~~~i¥J~~ o 

-~~i1W~~i¥JTMBt.~ffl-~~1¥Ji1W*~~B.~~H~~~i1W*~~ 

ft5f1J'ffi'~~M!;j${&~ft1U n?!i'BJ8"Jtt~. ~~itp~~iiE1ttlt8"JPi-~~o 

1:E .tiHJVJ\~~~~8"Jf"rfb;fl:liitiH~9=', PJ;fUffl~WINit, ~_t~~~iiti*~~ 

**~~~Bt*·~-.~~1fM~~i1WH~,I~~~-~~~t:p~~*-~ 

*~•;fl:l~~:noo~¥J~~~~;fl:l••~~;*ffi1±1:.f"~m~m~m~~~m~~¥J 

lEI*" ( ~IJ~~i¥1~1-t, ~~f~m~a"J~$1~ ), xti1W~M~·*-it:bn¥* o IE!Jlt, 1.£ 

f"rfb89~~JWJAA9='::f>i£1T~~:xti1Wi¥J~M~+*~~I¥J o 

WMiiW*~*m*•i¥1~~i1W~-(~~:kmi¥Jmtit~tt,:kmi~#~ 

;fl:l:k·~~~tt).~*~~~~Wi*~i¥1~*·~Bt~~I~i1W9='1¥J~'ffi'~~PJ · 

~~~.~~~mz.~st~~.lli1W9='f"£~¥J:kmmt••~~~~~~*~~¥J:n 

~, 3t-f51!1~~~.rz:£a"J:kmmt:ii#~5f1J~:9:$1§'t~~¥UIDEJ£8"J §t~NJ£1R o 

D. }l:fz:I~mml, !&FJ~~f!JUI~mf£ 

~~~T:kmmtit~tti¥1~~-~*BI~-~i¥JH~.1:E~*M~;fl:l~~T 

Yf1fi¥J~-~m.PJ~~~®~M*Ba~~.#~A~i¥Jrfb~.H~A::ff#~tt 

a"J~~•*~~f4. &P~iit¥9='1¥1~-r.m~JLrJ!mtit~'i1iliH~;e;t;E:n~st. *mm 
~~~JJtstm~~~~¥J:kmi~#~::ff~JL~.H-~~#~J£~•ffl~#~~•::ff 

~i¥13t-H::r>~~~~*•mt•~ttrz:1:.~*1¥1~~.~~1:.rz:iiw~¥Jmft*~· m 
ft~JfUIJ m ft1A1-T 0 
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~~~B~m¥~ctWftM*W~~§~~OO~~~C~)~£~~~M~· 

B~ ~~.1J , ~ ~JJ~1-T B~ PAT $:5tli 1\t 1!11! :xto/~Pr-tt~t:Ei-¥115 ~ ctl!itJ~ 111U B~ -lHtt f'1t!:t~~ 
~m~o ~•~ttm~m~~~C~)OO~~ctW?t~~~*Wffl,~~ctw~~ 

~!:t~ttw~m~~~~!:t~ftmm~~~£~~~B~*m,*~*~~m~~ 

£±!gf"{f~~]~B~~-fffi{{t~>J( o 

~~~~B~,~~~~~~~••tt~I£ctW#fto ~£~~m%m~$ 

~~~~,~~B~~~B~£n$m~~~~~mmo xtttw••·~~--~ 

~M*m~ttc~£~•~*~~tt)~~.~~~~~~~~,m•m-~#~ 

~¥~~~*~~w~~~,m~~~m~~~~~-§~~~M~~c~~$ffi 

~)M*·~£~~B~~~~~~ o ~~~~~~BM·$~~~!:t~ili~~~ 

Mffl~~~M~>J(~~£ o ~ffl~~~-§~M-,littxt!:t~~~~Wffl,~§ 

~£~~AA~.,~!:t~m~~~$ftmmm~ttw~!:t~,~~&~•~~~~ 

W:itJffi!,;J:~, ~:ttt!:t~'fW6LEI~ftM¥L~, illfi-M-~:zis:~3Z:t~~at7J~1-T:tt -f~~ o 

§n, -m~~•~m~~~~~~tt*-E1fflffi~~~ = ~•~.~-~.oo• 

~JJI!, F"~. ~~ • .1J~~, .f!Jffl:tt®tt*m~?tJJ!J8Jt~£!:t~~EI~~?t~1-t , 7k 

?t~~.~~~~.~~?t~~~.~~-~~N.~~-~m~N.~~-~±!g 

~tt~•tt~B~~~~~§•xt~~!:t~ttw~~~&~~~,*~••~~~ 

12S]Uti9!~-ffiB~~n[Pj o 

:zis:$:5t:frffli3~tt* §'~X;J PAT Jli!iB-~1-T* ~ JE-J,Jt~*~~:f:rPJ~Jilli:i*:r_mtt*EI~~ 

~-®#~,~~~~~A~tt*m~~~~~$m%•~~w~m~%,~~~ 

¥-~ttW?t~tt*~m~m~~£~~~%•T~ml5Lo 

~~£~*~*•~**~'~&~~~~**•~~.~~~m~•~m~ 

t£, :ttfii3 1 @7.kiff¥~~!:ta!J1Jz~~, w~~rmx~~, 12Svtm:l1!1-T*?tEI~¥9!~~ 0 ~~ 

~~~-~~**~,li1it*m~~~~~-#~~~~~~x~~,ffi:tt~~~ 

~~-~OO~k,R±!g~~~~M*?t~~~~~ o 
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~-~ttfi%~M~~-~~tt~~*.~#~~T~#~~=-~*ffl~~ 

:i!i£J3'~N#%!:19lu7.K%, =~*ffl=M~1J~}Jt1!191U:I:7.K%o .!lttz1~1~~~=1*Nit~-0"tl o 

i~~ft=l*N# ( MRT ): It ~7](%-=fJ!.~{~;flk'l'i:, ~11¥i~IID-f*!lm1W:*ITUJ:W:I*J=tffl 

~7](%-=f~~~-~~~ft=l*o ~ffl~#~~~-~~~~-~~. ~~·~-~ 

*~l.K%-T~~--~~~:I:o •~~l.K%-T~~~ffi~*m~m-~:l:ili*.~ 

ffl~N#ffl:t£: o f~fflf~!@~~~~IIDi£80~~-m;oo 1*1 80ftU~i~~Jt:%, ~~£ C -0"tl~o 
~*W:~~)--W:~ti~!@~~~~£1*1~~~7](%-=f~~~-~ft~~~-~ 

jj~ o 

E!:r~-~~~~~-~~~£~.~N#m~~~~ili~f*I*JS~*ITUJ:~7.K 

%o ~~·~-~~~M~£*~~~ffM-~. ~~~~~~£~~~-~~tt 

J.W:, _§_19Ju :l:~.*~~~;ftW'ffS, :fLilJ?:$, *00*-.ElmJJt, :ltW~, JW:1£:;k;J\ , JW:12% 
~, 3~~- 2:'4.;.k%~~'11:~~njQJ, PI*-zv~{f<\;;j(%.Jlii191UttTj~89JXl~~,~ o 

1~~ft~;j(%~rYJU{)(~±~E!:Ji~~Jt{~~~' ~ijjtl-*~;j'QfjjlH,JT~{t:j:tJi~ o 

~D~IID1*~~~~~ttfi~.W~M~~~~~~~~*fi~-.~~~

~~~7.K%~~~~~~~~~~tt.*Pf~M~-~m~W:ff~~ttfi~~~~. 

~~m~~~~-ff~~~~~W:~~~~Do ~::k$~E~~~~ttfi~fi~1! 

*~EAft1E~~~-#-1E1!W:m~~-1!M~~~7.K%~~*B11ii~. ~~* 

mt1!~#~1!~*•~~1~ 3o %¥P¥0 s ~;J\at~~~atn~u, 1Tif_§_~:f~~~1~¥0~~ 

**~nmM~ft*~~~~~~~~~£~~~7.K%o ~.*ffl~~l.K%~~~1! 

-~~. ~~-~~%IO%f!P~_t~~OO,_§_~~*~~~Jl~ft*tt~~Uo ~ 

®~~~~1!~~~~**m~~m•tt,-~ttJ:.~~M~~*~~~.•~ 

~!HJC~ o 

~~~*~~w:~•ttfi~.~~~-~7.K%%l:~•*~•~~~*~~~m 

J:.~~B~~~~ttfi~:l£:~-**OO,*rmMIID-f*B~~~M-~n:l:~~~ 

njQ]ic3J{ T**Jt;fl, ~-~tt ttxti~tlt§~:I:OO:, ~PPJ1~¥0~~~~7.k?ttfiltl:I:OO: o 

~tt~-~~l.K%~:1:~~£~£~.~-~ft~~~~~~PJfflO~~~~ 

~1!C~~EAft1E~~~-#-1E1!~:1: ~7.K%~.*)~ili~7.K%~:1:*B~M. 

*~-~IID1*~£~W~~~~~~*~*~m~-ft~Jtm.~~-~~Jt~~~. 

~PJ~~~-~ft~~~~-~~~~7.K%~:1:~~ o ~tt$m~~~-W:*~OO 

~-~*B~M~~~.PJ~~~ffi*-*~-~m£~&:~:m~.~~®m~~• 

~~*~~~PT~~~~~1!~:1:~~~**1i*~~I£~fi~~afi~~m. 

~*ft~~~m~~~~•~maB~~1!C*7~~ 
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§fi~~m~~~*B***~~.~~~~~~~~-~~•tt.ffi*tt, 

MJ['Ii~/J® *1-T®iiE, ~®iiE~~--'=3:r.m~WJ ~~JtJ£8"1 **1~1JJE/J~*1-T t~:x~·i'it® o 

~:fML~ 1iF5V.k?tffi (%) =MHAA:?Blf!~UJEJ.k?tffi C% ) ;f§;k~ffi 1iflft1ffi\l& 

1 

2 

3 

······ 

GMP ifO ~ 9=t 00 WJ ~- } 9=t :ff,J :Xt ii}H f* JJR W t.f 8"1 lE iiffl :7G i~ ~ 10( r.Wi 8"1 §f>Jt , ~ ~ ~ WJ &'b 

~~tt~*.w~ . ~~. q:r~~~ . ~~JJR~~R~•M~*B~J£.#m~m 

~~~~*~JE~tt*~~~~T~~ o 

~ iii~I5"H'tif*;ffrtt* 

iiifi)'Httfr/J¥!~*~&;±t!! J.l\Iffl ~f#tl WJ1-T~, ~~ ffl ~f#tl WJ&~f-1 JJRt--1-, 9=t IBJ1* 
ifnnX;£ 8"Ji.R331J ifn*tfr, hA. ffif%l:f.mifn~f#tl 1:.~:tl;f1L 

iii n5"~ :J't~fr ~PI m :7't *i19=t ~I)'~ 7't ;<: i'BJ 8"1 ~ 1ittiBC ;!t:?lit * ]g 7 80~ 2 5 26nm o iii IT 

)'~ J'titm.l ~*rV&7JJJ:7'tit8"11~zv.Yf5fn~!li.Yfn& 4:X::J'tit, ~~~ El:! ~*rfJRZ#J 8"l~Fi~f!OC'Ii 

1!*rf!OCZ#JM¥~rPJr.Wi~~~WCifB~-~1:.8"J, $~1§(5Et8"J3¥~~~JJ o iii~I)'~J't~~~ 

xt*~¥ffi X-H ( X=C, N , 0 , S) f!OC$}8{]1~if§ffO~if.YfP}It45c, ;lt:9=t~*T:k&;!J&~ 

~~m~~~~mnX;~*r~~mA o EI:!~T~~~m~~~T~~¥ffi.T~~ 

¥ffi~T~~~~.T~~¥ffi~~-¥ffi~T~~~~~~~9=t~iiiti*J't~~ 

~ilit*t~~~Jll}_~Jjlj, JiP)It~*!?&;J\, .btm~, 12Slli:~iii~I)'H'titPJ f'F]g!Jt~1~L@,8"J 

-~~~-~o iiiti*J'tMM~.~-ffi~~J't~~¥ffi~.bt1:.~V&~a.J't~~ 

tim:ii*r1f.l\\t1Ht1 8'~ 1t 1-tf~:ii~*r; rm iiin)'~ 7't 8"1 !li.Yf $fn+~ &l 8"1 V& Z#J !Y.Yf $T t§ ~ . 
it!V.Yf $ 8"1 fi)'~ J't !l}t T ~ ~ n}lt ~ o I2SJ Ii:t , m ffl :ii~ ?Jl1t ~ $ 8"1 iii n5"~ 7't RUt ;lfl;f$ &'b Bt , 

El3 ~ iA+~ ~ T ~ !V.Yf $ iii~I)'~ J't 8"1 ~if'li P]lt 45c' im:tlii\;f$ ff1 ~iii fi)'~ 7't~1£;lji;® ~ * 
ffi~~~1t~.~Mili*~n*J't~~-*~m~m*~~~~mA o im:tl*~H 

*~~M~&MJ't~~J'tWN.~PJ~-JE~ill*~*I o 

iiiti*J't**~tt*~ffi1Ett*~~1E·*~.1Ett*~~§~~-JE~~ 

~illnX;--'=3~~. 1ffi1EI*~~~]gT·J£~~9=t;lfi;®ill*~~-~~~~Jb~m.\tt 
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s~mo Ej 1it Jtl 8~1-t~?HJT:/J1*/F IPJ, ilitijf-:Jlti~?t:fJT1*:li':-ft¥ CBJt~::fr;fJT~#, :Ji!:Jtl 
m~~JJ1*~~£Mm•ttmEjilitt**•~M~~@~-~*~•~c~~~~ 

tl~ )a 12Sl.llt~x1*~1J~£:itHr?J-;fJT~ffir'fffi~t~~-1ltJtl-T@iL*l+~;fl~8~iJII~%~ 
£C~~~fr~£>.~~milin**•~um~~~£:Yt•~M~m~~?J-;fff:/J1* 

( ~~~~:/J1*) 7Y!~1~~~~~M o 

~-Tilill*:Yt•?J-;fff~~~~~-~-R-$,*00@8~. ~*~-~~* 

~-~~*~-*~-~~**-~~~~-~~«~~~tt~~~~. 12Sl.llt~~ 

~~milin*~*.~~*Wffl.llt~m~.*m~~~~m~~~~~m~~/F~ 

~Q[!ij ~7J-;fJT-f3t o 

ilill*:Yt-*;fff1*~I~~~:Ji!:.~-~£~ill~ffi!P],~~:Jlt-~ffi~.& 

~$~0 ~-~T~*EjMm~~~~~~~**C~~*;fJT·~)~ffirm~.& 

fffi7Y!H~~£ ~:Jlt-j,~, iffiu:Jlt-j,~~IJ;fl~, gJtg~;j~·lje;(~¥0fJT1ffi*1Y!~ ~J.W::I:~~ffi o 

*;fJT:!J1*~~~fr~~mM~:i1W:~~fr:ctW~. ~~-~-~ft*tt~~ 

£C-H~~so~~£~k>.~m•~*•ro~IPJ~.*~fffi~~m~*~~* 

;fJTJJ1*mBm•.~~~£~~#~~mt•~~~~~~~~o ~:i1~~~-~~ 

***B~~.*~~Ej~~~M*~.~:Yt·ro~~~~~M~~-~~--~ 

~~~M**·~•:Ji!:ili~~-~-~ a M~-~-~fJr~Jtl~~*~§m~~. 

ffiiffi:ct~~~-~~~m~~-~A~~~~ft*tto ••FJT~m~~fr:/J~~m 

~J'b:Jlt.EjM*;fJT~~**/F~ffi~. #Jtl~~~~~ttOO~-~~?J-00~,~~ 

;J\=*· .AitE!'r£ix:<J~-*~:J:titr:/J1*~ a _ill}_~, ;fl~FJT~Jtl~ffi~~~~~%. {El}Hl 

~s~v-t1~*;J\Ej•~tl~FJT{~m~~fr:/J1*~*· Ej:f'tn_oo~ ~t£mt~m~*· lfEj1Y!~ 

•fJr~*~~~*;fJTM~ffi~~*a ~~~Jti~.-~-~-:Ji!:~:ct~~~-~~ 

{t:t~.f_ffi~, * EL~Ft-*~~Jll,ffi ( :\!IJ ASTM-6500 ;f~i1Ua ~~iru~:i15fj~, §J'[;~Jtlili 

n***~m~mm~£~:Yt•ro.JN:ct~#m~~-~$mB~~.~~~•• 

~if·:(~jJJ~J.W:-~!J& o 

~m*~=~~~--~~~~~.~ilin*~~*m~#~m-r:ctw~*• 

~*~*ma iffi:ct~•••~~•••r£:ct~••~•A•~ilill*~ft~~m~ 

~.~---~ilill*:Yt*~~Ej~~~*-~71-~N·~-~. r£:11-~-~~ 

M@m~.~m•milin**•~~~~m~~*•~*~~Nm~~~~~~. 

mw~~~---~71-*·~~~*m a ~~-~:ctw~m*M§~~?J-~/F~~ 

~m.~~--~~~~--~~~IE~~o iffi:ct~~~~m~JJ1*, ~m§~ 

~p~J.W:·, xmr:J:!M:9G§~1Jffi¥~~, ~{~~~M* ( ro 7-7 )o 
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J;; ii}ij 1* {)( ~ fJ~ :it ¥1J J:iJi W3 1¥1 1!li ffl § 1¥1 , 1!li * ffl ~%: G ~ rf fN ( fJ. }jt if;] J;; 0. 04 rum ) 

~~&~~~~SOO,#~~ffl~~rl~~~i*&~I¥J~ffltt a ~ll*~*&i¥1~ 

%t~'ffl'~rill9~~r~f£. ~* 7- 30 

~ ~iiffi.~ iJ:{j[ 
Jj}f§ ~>)ttl[ 

1 2 3 

3000cm-1 lltJili:if<Ji!U:ltiffk~ ~ ±Scm - I 

1 OOOcm - I llttili:I:!Mlti/&l!R~ ~ ± 1cm-1 

1:E 3110- 2850cm-1 t'i1~P-Jif<Jlfl!jjfUJ!~i/& 7~ 

dJ~ 285lcm-1 ~1::1- 2870cm-1 

~ 18% ~:J'ti¥ zJilJ ~1{]0-~t-Y*JJt 

~~~ 1583cm-1 !51::1- l589cm-1 

~ 12% ~:J'ti¥ zrilJ ~J0-~¥7*JJt 
:tif$0-mi¥ c j'j:fHJl\JE:~>'r ) ~ 2cm - I 

~n*~•*~~~~%t~~*~~-%t~~f£m•~~i¥1~ocmoo~~~~ 

I¥J!_j\zffl§I¥J~*'~'ffl'!_j\z~~~~ft,~ft,~~}jt,M@J3t~~~ft o ~~'~ 

-T)'~$%ZiiE~, l!lZit~Jt SEP fiJ SEP/range ( ~~1-t~ffir!LOO ), IPJBt~si!Jt1tMtHt 
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~~. :tm:tHiE~~:1:f1!~~Jjt89~!JFz~;f$!1t~: ( SEL ), ~®~~$JtHM:ilitijf-76if 

*~:1:f1!~§~*fi~~~-~-M~~W~o 

~~~~~~~~tt~~~.~~~~*•~~. ~~£~m~-~~I~. 

~(•)•~*·~-~£~~~~.~~~Bm~~~--~*fi~IJFI~o ~~ 

~ ~~:fl~*B~1H?~m~ffifi:fl~ o 
~ =lli:ri.76il*:fJTtt# 
~·~AM76~76~~~~-~~£~~*~£~~-~~~. 76~~~~~ 

~]f~, ~~~~76~~~*~-~~~*~· ~**~~~*~-~~~76~. 

~E~rm76~89ZfYI-¥£~ Tr.X~. ~#~ni!i'tif~JJt~iiri;f$];;t.V:~~M o ~r_ijw•rm~* 

~~~~®~~~~T=lli:~m~~~~o 

~~IEI*~~~~~~~~~~U*76*,=lli:~®U*76*5Wffl~~~*~ 

~~~~~ o =lli:~76*~~~~*~~~-~;f$~~~~;rm~~-~;f$~~~~ 

:fttijf-76if _t ~1~5Ea 89 U}lt 45(~ o 
:ft~ffl:ft~=lli:~*~*m~.~~-~~iiMA~:1:f~~~tt~mm~M~ 

:1:f~~~~~~~~£*B~~.~~~~76ffl%~76~~~~76*~~.~iiW 

A~*m~76**B*~®~~~~m~~o $AAW~~-~*~~~*~:ft~=lli: 

~~~~~*m~~~•~. #m~m&:1:f1!~=~~~oo~1!-••~=~1! 

( PLS ), ~2:i'BJ~Jjt~~~ o 

:ft~~~~mcm.~:ftm~~~~~~~~*•~£.*~~~*~·~~ 

*AA~~~m.~iim~$*~~:1:f1!.~~~m~~~~*.w~~~#:1:f1!~ 

];;~M~B~~fitt o :ft~ii~*!JFz~~$-~.~~~~~*~~*·iliHffi, 

~];;~~~I~iiw~m~*m.~~~~~~~];;~fi~~mo 

11L~1)(:H89;jjt!1f1~HI5 -1-~~: fJJ:!Iil~* ( x ~ ), ~76~*.&5.1aoc ( Y ~ )o ];; 
-~~:H~~~~AA~mm§~.~:H~m*~*m~:H~am~~m:1:f1!~~A 

1*~ SOP, :Jl:F:f~ft(P,~ SOP ~_tJ±~~*1-TIJFziiEo 

~76¥1t*~1-t~~n!tiJf)(:H8911t*~oc®76oc c 5.1aoc) ~oc o ep~~-~~89~ 

76:H,:ft~ffliifi~~-ili~*~~~~-~~ 0 ~~.~76~*~~~;jj(:~~

~=lli:~~5~m•tt o ~~ffl~:Hm~•·m~=lli:~~5~m~~~~*fi~AA;jj(: 

~0 it#~ffljf-~~~:f$rtxt1)(:H*1-T;jj(:J:Eo 

~~~76**M-¥~=lli:~76m~.~~~~oc~~~£*·~-~76$*M-¥ 

~~~. ~~-~m~®~~~~:H~~~~~~~~Jjt~*o ~~ffl~=lli:~~

~76if1)(t~~1iffrkA=lli:~1iz.5~!1E1ifH'ti o 
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~~m~***~~~m~**Bmm~m*~~.~~m~~*fi~~. ~ 

~~~-~~N,M@N~~~m~o ffi~®m~~-~ey~~-~~~.~~~ 

*ey~~~~~~~mtt~~~~-o ~~~~*~~~~~%~~~~®#o m 

~, ~1:t&'~~~~~/FIPJ8"J~~ f**, 16'@1JE~:j4f~~8"J~ u~~i¥¥U :ft;J \ o 

11L~:Yti~1SCi'i(: f't1iiL~, 

:J5Ut±lft.8: BM: 

Pf iJt rA\UJt : :.f§xt r.illUJt : 

1SOmiD!%: 

t'Ff~\1N~ii111 III I ft1iiH JJt 

~-KVI1!II : ilTifHOC: 

-"b-"'L 
lkdill!.: ftif~~ : 

r:j'~, IAEi:-Kim~iim 

Jllti'f:;r:j:! ,IAEi:-K 1N~ itm C nm) il1iiHJJt t%1Etl: 
( nm) 

3f-±5Jm ( nm) ( nm) ( nm) 
1 2 3 4 5 

785.00 

iJ&:JI[;~Yli: it Tifft 1Jt 

Jllt it~ Yli: m 1NrJftm C nm) 

( nm) 
3f-±5JmCnm) 

1 2 3 4 5 

0.08 
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~llftA1ft~¥JlU , t~rmu,~~~:fiH~I~:fliD!fO~itU ~~6"JH1ti~~:fl~~. ffif~~li § :1:~' 
:bO ti¥mL~6"J~· o .llt)r ~ , PJ1:E*~9=';1Jo.%1,TE,~, t:Jf-{f~#Stl13£1f6"JM>lt o 

iE*~19tl9=', *fflTt~~I~~iiEJJ~. ~mT -®f§~, f§tl ~O tE#Jlf!i:~ {bt:i! 

~itU :©:I~fo~itU *~ C I:! P ~El'JJ?!) JJUIT6"J~:£~, 151!fflrfifitw~3f_bt~~JI~£~ 

~(:E 6"J~£t~~~m6"JPJffl't1 , Iitfti~6"J~JMla£tt_lz::t1 ( HP1tt{X;:fc;j\ll:ifiill1fSt i'SJ 
ffif~~),Aff~D~m~-~~~~~~~~A~ffl&!X(:E~illB~#M~m*

W~~:i!~I~~~o *~~~~~M~fflM~iE~**-Z91~~-~~~-~

P:*~~•~m~~~I~~~c~•ff~~m~l!)~(:E~~m-El..~m#M~ 

~-~~%~~M~%~.~ffif~~#M:i!~~ill*~~~tt-~~ttA.iliU~ 

~~~•~tt o :i!~I~~~JJ~.~_tmr~~~~~m~~~mnm:,PJmr~ 

iiEimtb ~$~:£~6"Jill1fS'Ji'EiJM* o 

7.3.3.4 ;gfi'tima~~~e~~!~itUJ§ 

~ 7- 18 /!JiJ~T1i!ff't1~8~~~ ( f§tl ~O-:RJiJJi:f-*) 6"J:i!~ittl :@:I~7Kf9tl o it 

I~~-~~~~~(:E~&~u~r~@•~~~~~w•~~~.m~~~-~ 

~~~§~~El~ o ~-1'-~~~-~-~~~®·~-~-JJX;.~i£•~-~z~ 

~:i!~9=t~m•~• o ~~~m•~•~~~~::&-~:i!~-~. ~m~~•~• 
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~:lit.¥ $1 ~~ 8{] &:n 0 

W#,m~~~m•~~~~~~~~*~~~~m~~~~~o **~• 

c ~o~rnm, m$, Ail, x:~1*) ~:J£ittlm~~xt~~m1±15~~ c ~o®~i!;f!J.!*if-t 
•,~~-~)~m~wffl. ~~I£~~;fO~m**~~mh,•~~~tE** 

~~~~mh o ~~~Wffl,m~~-~-~.~m~~~~~~~~~~~~;fl] 

•*· ~~~~:ctWtE~~*~;fO~~~m~•M~~~X~~o ~~~~~~ 

~-~~~~M*~~*~~~;fQ~~~~~~~~~*~U-~~~~~0 ~

~-m*~m~~~ffl~~~~~~~m~~~~~~*~U~~~~~tto tE~ 

m~m~~.~m~~**~~~-£~~~•. ~-~~~~~M~~~-#~ 

-(J;:tt:~Jf.l 
5t!l1lJ.&J.jiz~ 

. I ~ 

~lljlftil[ I 

~~--o ~ 
~/1=Pilill2 

0---ITJ-'/// so 
~lljlffif{ 4 iW'J!i:i:11N, ,. l 

Tl: :i:1~?Hffi't;;f: (PAT) 
DI: :51-Vff..R 

-tJ]rP:JV!f.:i:1i.lt 

£~~fflMffi~~IN4~~~**~~~~m~,@~T~~~~.&m~ 

~-~ttN41:E~fflM~~~-tto lili:Wffl1i1±~~~(~~-,m~)~~-~ 

tt~~~~tE~RM*~~~moo~~tE~~~~:ctw~~~~~~-•~~~A 

925 



~m•~m~~~~~o ~m•~~-~ffi~.~~~~~mm~~~~*~~~ 

~AA. ~~~•moom~~~•m~~*~· ~~~~~~ffiti~~~~&~~ o 

~~~~®~-.~~~ffi~~~~-~*~~~~~~~. ~~~~~~I£~ 

m&T.~~~*fi~~B~&~~m~~-tt~~o ~*~~Bili~$$.~~ 

~ti~*~~N~~CN~W)-~o 

~~~~*~~~~~~~~w~~~~~~~-. ~~~•*~~. ~~• 

ik.lffi.~~~fiffi§ I A~!l6,~8~~~~~~ o *~{ir.fUzvY!$mtlH!~rfb;fUI£*1-Tiftil 

• o •~*mm~m•*•*fi~•iftil~~~~-~~m~~~m~.~~•~m o 

~m•*•~.~$~W~~~~·*·~~rfb~ffi*~M~~*~-~~tt~

~!fm~~~ o 

~~~~~m~m~~~m~~*~~~~~~o ~~~~~-~I£~B~ 

~~!fm~~~~~~~-B~*fim~~~~~~*~&o ~~*m~~~~.~ 

~~~~~~~~~~m*fi~~~~~-~H~*fi~M*~· ~~~~fi~~ 

~~~~o ~¥®m&T.m~iftilmffi*~I£~~. ~~~~~rfb~~rfb~~•o 

:f:~5.1a PAT ~ffl~~f7*3fiitffl~I£~~B~ § ~1-t*~· m~~J_m5[:t~~~~1fj~-ffi~ 

~~~~~~~.~-~m~~M¥®~•~tt~~~~fio ~~*~tt*~~m 

~~~~~~~-(~~~~)~~-~tt.~J'b~fi~~~~~~~~~~~ o 

~~. en~f'F:Jg~~*~~~*i. mm~~~~~~Jts~~¥91Uut~1ti~ii\;~ c f9~ :tm1~~4m* 

tJT~~;fU~{"IE,~~*Bt fBJ~Jj[J3~i-J\~ )o 
m~m&~~-~T~fi~I£~~~~m~m~~~~~~mo ~~.~~ 

~M~ill~~~~~-~~~-~~~A~M~~-~tt~~rfb o 

~~fflfittM~~~!fm~~~~~~m.aw~~*~~-~tt~I£tt~~ 

~rfb~-~~~~~~M~m~~~#*·o ~~MM·~~~~~~$~-~~ 

~u~m&~~~~#tt o m~ttmf'F:J;]I£~~~-W**fiW~.mm~J.m~ 

W{~1iffJE*1-Ti-'¥1ii ( ~Ui:flj[ )o x&~¥®.5C:f%d-'F, ~U*iflj[J3~ir§-, {~ffl~;j\fl~{]J 

P.~~~i.iEs~w{~~~ C {9~~u~$¥~00; )o 

~~~m~~m~~!fm&~B~fi~~m~~m&~~~~!fm&~B~fi~~ 

*1~~ 0 ~it~!f'm&~B~=Wd-'Ftl~~U{i!J, :Jg~~~ffi~J!iL ff.$:5'~~f8~1:f~~~1ti~ 8~~ 

¥idit~J:RJJIJ o ~frJ:Jt:ll.s~*1tt~1-T~!fm&~Bs~fJ.is:5'~~m~1f~~~*~m~~~~m~~ 

~~:I#JF~{tj:T~~~tl~~1-T8~~!fm&~B o m~~~s~fJ.$:5'~~fB~1:f~~~1ti~~~ 

~~~~~Jttl~I~lld-t~JM:l~{tj:Ttt:k¥1J~!f'm&~BB~~Jtfi ( ~U ICH Q5A) M:l£ 
s~:tW-i.:X.fJ.is:5'HfB~1:f~~~~s~~~~fB~~~1~8~~m o 

926 



1 .3.4 nr ~m Jfurf\"~Jtt 
7.3.4.1 1f.lt~:I1H:Bt~# 

~~1't~B ------------

§ 20 ilH2 30 41i;~, !A~31T t!:J :Jst!f: ( hot melt extrusion, HME ) fJ!lllZffl T ~lVF-I

f!JttJ'b1-T~lL 20 t!J2 80 41i;, HME ~.3f'Fm:r15Jxtmtl: API 8{JmfmJ3VI'rJ~f!lJ~UfflJi' 

8{] iit* o HME it*iE 1£JJX;]g-frP jf,JT~ 8{] ~ !f'!lJ 1~:ii :Ji:;i( , i?:U mJ'i±-ti!A~ :!JrJ I :Ji:;i(_l:j ~ * 
~%~**B~~#:iiM~o ~:Ji:;f(ey1£·%~-~~MAn*B*~*a.~~ 

~w~!z o xtr~foi~*:&&~1m1r:r\*1-Tmfm8{Jjffi~tilitinlt*, m*m HME *1-Tr~~. 

~nll;8{]•%rmm1*:@:rli~1!JU nltJ:tffU, J:J(1*, tt.AffiJ , ~fflj , JmffiJ~.%5311J o 

JA~f1filitt*~%T~~*a~tt*fl:rm~~•~m~tt~. ~~T~~~, 

m~~~-f'F, ~~~-~tt~~·~~~~~$o ~:Ji:;f(~&m~~**mtttili 

ttnlt*m~Moo~~~~~~mN.~mm.:r~•*mtttilittnlt%~m~.~•• 

t£*¥-W:ilml'-§1lltln1J; llt5'~, ~~~llllfflr1llU4ttg;Jc1*ttLW:~1mt~7-*ID~Et91lltlniJ, :tmJmffiJ, 
•m~o ~r-~31ft!:Jttfi~~~~m~H~~~.A*W:~mm~. ~llt~W~!A 

T~, ~~jt~J,K~~f6J@ o 

JA~31TW~tt*~~~~=~~~I~ttfi;m-~IDJJX;a~~J'b;X~mm 

m~~c~~.~~.~~);~J'b~~m:m~m;~•*ooti!itt~.•~~m~~ 

niJ ; i'!Jctlfmmti:&~~8{J~fm~Uffltl:; :IQWCtt~.¥**Jr1)(=H c PAT) PJ~JJ\\:i1~.¥Nit; 

m~~•c~.A~~~~m~,li~f1ft!:l~~~~~J'b,~31f•*f~J'b~ 

JA~31ft!:Jtt:;f(N4:7g~M31filim,m*]gtta:r\fl:r•ff~.tta:r\~rm%~ 

h~~.~~~-~o •ff:r\31filim*:7g$•ff,~•fff!J~•ff. §~i±~m~ 

~llllm•~~]g~mfr? o $,~•ff31Tilimfi~~~~*~,ffl~*~'•ffm~ 

*~'~!A~~*~,m*o•*~'~t2:*~~~~m•m~I*~~nlti¥J o 

••fff1filim*m•~~~~. ~~~m,~Mm,it•m-•*~nlt.~~ 

:tm I!! 7- 19 §fff; o 
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~ 7-19 ~~f-HfH±ltfL~~~ 

~~#~~m~~£~~~~I~~~mwm-&•ff~m•~m~~~-~ 

7'1 ~~ , IZSI .llt~o filJ ~ :t~m l:H :fJLt"ff ~ m. 8'-Jl'JF$ ;fO 1~¥1G ~ lWf JE GMP ~ 3]t i:!L ::l~JA~m 

ilitt#~~~~~mm~-*•A o §~-~~~•ffmilim•~J'J~•m~~~ 

1-T ~ ~ tA~m w -w: * o 

~o ~ 7-20 EJTl.K, tl~.:rtsf.Jt"tHEl~ PJ£~~1PJ E!f.Jt"ff~_El 14, ;ttr:p -=E~?:Htu:i!~ 
~m~~o •:i!~-=E~~~~-*~~~ffl.*~~m•~tA~~.~-~~~M; 

m~~m~WAn~-=E~~*~~m~*~~~-~~~-~~r:p.~tt~•m~ 

~~~-~~•m~~~~MNm~PT~~~•m~fim~. ~m~~IPJ~~~I 

£ o iZSI~•ff~m~~tA~mwttmr:p~m~I£~~ 0 

!Jffi;1J~~Ta'J~~:tf, tJLjl?ij.&.±m 

~ 1-zo m±j;l;ftXlZ~ffm:±~+JL~~~ 

tA~militt;fir:j=t, API /fiJ~f-*~~'fr#mt-f§:)tf'MfWJf-*fR.:rtJ¥!-t";ff~~t"ff~t-t 
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t!L~~-~~~~~~A~ilit!La ~®~-#A~~~%~~~~~tt.~~#* 

~~--~-~~#·.~~~~A~ilitJLo ~~~~~ilii£ffi~-~. ~~~ 

*#~~•.##~~m•~~•&m~~#m.~~~~~#rl~~~-~~•. 

~~~~~-ff~~~&-~~. ~~~~~~-~~~~~0 ~*~~~~~~ 

#.~~-~~~~~#~~~-ffo 

*~~.~~wm~m~~m~~m~*~~-~~m~.~~~~#~M. 

M~*~*~~%am*~An~~~-~~~*a~•~~.~~-~*~~m 

:J%dt~~Ms"J;J\%r~IJ7.K%~JA~Jf'-t~~~. ji~Ei3~wmt~ff~ff~~#JAm* 

~ili o ~•~m*~ilirl~~EI3~~~~#~~~~~. ~~~~~m~~~~

±-t!!*~¥.ffilt!Jt~¥9l~~IJ~1M a ll:t?'r~~4l.J~~*~801J1E52·1'1:19J::;f~, #-m-~~~t~ff* 

~-~~~~#~~~~~~:;f~~~£I£-*a~~ilit!L~*~m&~iliDC 

~*a~An~~*~~ili.~~-~~~~/G~~~#.*~~T~~~~m~ 

~~~AA~m~a #~~-®~m~~~w~m~•~~mmmc~c~~~Mm 

~omfi~)-~~w•~c%~~~~~~~~~~~~~~~mili~)-~ilis 

~-~(%~~~~.~~-~~~~ 

illirl~~~tl:',*~~8"J-®#JT1fiJ~~~Iffij;f(__tB~1~iOT )1£~m, ;It~-®# 

~~~m:W 7-8 9='~Uili~~£ a 

mlr\'6~ 0i'i'J J]i)/SI-~~ ~~~ ~milE 

Covera-HS Pfizer t~;:~MH:V:~s* ~pg~~Hi~ ( HPC) iWi l([ff Ej 1[,, ~)'ffi 

Gris-PEG Pedinol Pharmacal 
1J(jt:m;~ 

~Z,=~ (PEG) ;f{.i'f~~ ( lflj!jf) 
( griseofulvin ) 

Implanon Organon 
t&:Jt2Jl:J;ffi- l,:J';ffi--fi~Z,:)';ffi-

i!l!2Jl 
( etonogestrel ) ~~~(EVA) 

r~JZH1~~ 

Kaletra Abbott Laboralories 
( lopinavir ) ~Z,:)';ffi-Plt~%tlf.J I~ 

HIV~~ 
;fiJ:JtJj~~ l,:)';ffi-~ ( PVP/PVA) 

( ritonavir) 

Norvir Abbott Laboralories ;fiJ:JtrJ~~ PEG- i:rrmw~ HIV~~ 

Noxafil Merck 
rstYF>Jtflill M~~pglfi~~Hi~ 

1i~·l1:;f{.i'f~~ 
( posaconazole ) ~l'B®W~ ( HPMCAS ) 

Nurofen 
Reckitt Benckiser 

:f!J¥~3f 
~pg~lfi~~Hi~ 

%7'ffi 
Health care (HPMC) 
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]i}T~~ 0PJ !ffi:~·Ei~ ~if~ Jl!ililHJE 

NuvaRing Merck 151cJI!if:iW , f&1t2fl~ EVA illiZfl 

Ommel Merz 
-fjtfftl}jjtJ~ 

HPMC lflm 
( itraconazole ) 

Orzurdex Allergan i'IM~*f'~ 
~~LM' - f££ Z:,M' 

~~17./(~9'; li~lll~ 
~~~ (PLGA) 

7.3.4.2 3D tJEP~~* 

M'~jf!g -------------

3Dff~~5£~tt3Dff~tt*~~5~~ttfi. £3Dff~tt*~~5~~ 

E!"JD\ZJ=§, ~*~r}t1rtJUfl!HI)Jifit}t, *J=§~fzHJfP:lJ1!1litl~tb5&1 o ~fffP5&1Bt, 

ffE:ptJL1fftl~tb s"J£5fm1-tit!lm. fffi~~-m-~s"J~it!lm o 3D fffP s"J5!1m:S:~it1'-f*1-tr~ 
ff.~~~mr~-.~~mr~~.~ttifit~~ff~1'-¢~~~.~5!1mit~~ 

·-5~~5A.~~~~~~~~~ff~Bt~~m~:1J~.fffiH~~~~~*M 

tt o 3Dff~tt*~~5~~~mm. -~#5&1~~~-**&o 

~~flli5J'b~~I~;f§ t~. 3D fffp~~J'b~~JJL ~$'tl:5fn~$J:~7;~~J3U o 

~7;-#~~~ffl~I~,3Dff~~~~0~-~1'-¢~o ~Bt.~7;-#·~~ 

*1IM"J §Z9J1-ti~.3D fffPt: .. HJMl-~ft:~~~ o 3D fffp~f~~115tl~E!"J§:*~~*· 

7J:)tms"J5!1m~5-Eu~ Tm~ o 
~{~~5&1115tl~I~;f§t~. 3D ff6P1fftl 5tt*~t11~~t!Pl5 1 .1JE!"J{7t~: 

· ~r~~-~*~~~~~$.~**·~~M~~5I~ttfi; 

• 5 ~=~~~ s"J5 !lm3t~~~.n r'i'1 • ~tr~~ -m- r'i'1 s"J M:§'U~ oc 5fn i1HJB J3t. :ft~xttr ~~v?Km :0i 
E!"J;J\JfiJ :I:5fm~~1tttr~.k; 

• ~09X;~';fJt-+~~' 11~,~~~*; 
· ~~m~r~~~~5!1mmtt~*.~ffl*Mtt~~tt~m~~. ~&~tr~ 

~~ff~*X~~~*m•~~~5!lmo 

~*· ~Aill·~~7;3Dff~~Ji'-~~~~~~.3Dff~tt*~~~~~ 

~5!1m~m:l:~~o §$~~~5!1m•~~3Dff~ifit§Bn•~-~ff~ifit§J:~ 

7C~~~~7J~E!"JJtifU~J'b o 
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~§$~~~~-~-~~-~~~~*~~~~-~~~~~~MN~~, 

3orr~~~tt*~~kQ~~w•~~~~~~w~~m~~~~&*,~~&& 

~~~~«-~H-~~~~~~~~~O ~~~~~~«-~H ~~~~~~~ 

t¥1E'IWNT~:EJ\\~:%1!iU ~, f!P1£}~1!f!ti11~1!f~~(TG, ~J%~:%tlf111U~·f*,~1!fW 

*~~~,#m~~~~~~~•,m*~~1*~1!f~~J£~~~~, ~~~1*~ 

3Drr~~~tt*••~~~-~n•~~1!f:l:!t~~~£ o ~~~~~~~~ 

1E1±:®l~~f<fi:1t~~r1JJ~M, "-f!PJfiJ:I:~~ittlf:ff .A", **~~~~#xt~f<fi:,~ 
1!f~W~®J£~, ~~~mmffloom,~•,f!P~,tt~.*~mffl®~~~-~ 

~¥1'-, ~~pg~~P Bt, ;jif7J)(~1!iU ~, f!P !ftx1~1*1R:f~t¥~i€rfi~~, ~tJH~-::k~~ 

JJt 8"J i$fi~:t~;fO.;j\~~lj fFffl o 

~f*~~~##m¥~~~~~~~~1!f.AW~B*~'•m~~fflfi~~o 

@~f*~~~m~~~m~~N*o ~~~I~~~.3orr~:ff~~~tt~o ~~ 

HJ!-::t!L~it, tt?}{~fm~~*~W·o ~at, § Z9J1t, ;J\I;J\\llB"J 3D rr6P1*fFnJZ:;$:~ 
~-~Ho 3Drr~~£~~~~m&,~mm,~i*~m&~~~1±~mk~mm 

fi o ~-~~-~~m~~~~f*~~~,~f*~~A~~~f*~~£~#, ~~ 

Ji/Y!m'lio 
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7.4 ~f{tiJ 

7.4.1 ftl%~ 

~~~~~~~~~~tt~-~~-~··*~~-~~~~-~~~~~~ 

*ttiflfl, iffitt4H"Pf§,ifi!.-*~, IXXJM~r:fJDI~flX;ff;JT8"J1§,@.!6H~ o 

~¥~~¥~*•~ili~~mc~~~*~~~~~m), ~~~~ili~~• 

c ~:tJE~2~) :lt.!fr~¥Jttl. 1t1t, &tt*W-t~-'iF~~ s 1tili1-T 0 

~fJMt~t~$o/!!11£1XXJ~.j§. , *~1Jiii , o/!D~:RIXXlfOAI~fJ~~1;t;t8"Jxt~T ( ~¥1-t~ 

~8'-J~~* ), mJJ:lf8"JfJ~~:L'!l!.ffJ:JJEiH"P'$*8"JJ~Hi C -*~1It~:lt.!1-T{fc*, 3ft~#tE!JJiZ8"J 

$i'lrA1-T{fc* )0 iffif~-.871H5t ~fiMt~~·{fc*tJL1Mtl~1tJ5 , 1It~t~#:fA1-T1¥L5G, ttt. 

B•5G*~m~J5~~~~ttt.B,Mffi~~T~~Am{fc*~I~-~.-~{fc*~ 

l¥o 1EI.~, ~fJMt i3"Jttiflflxt.{§.rffitt7f:8"J~*£1Wi, :13: -ttiflfl8"J~:£.ffit!L£x1E. £:illl:i21o 

~~~-~¥~-~~~~~~~~~~~~m .:i3:~~~m~%~~~** 

-* , mfiiim--&~ o 

~¥1-ti!§m=~gi~. en: {fc*~¥1-t. ~:tJE~¥1-t . ttiflfl~¥1t o 1M~ 

I~~¥~I!~~~§~~*M~*~~~*· ~~~~~~f0-~~~~~~ 

~fO-*~~.~~~~~tt~~il~ttfO~~~~~.-~~~~--~*~· ~ 

f~A:7giE!¥iJ 1~8'-J if;J;.ffiti!Xl~~, Mffi·~Wi~J'b~· , r~f~JJ.X:;z!s: o 

M~J'b~*~~k~.ft¥~~~-~~~M~-~~.~--~~~~~~ 

~AA~~.ft-1£~¥~kx~~~~~~~~~~~~~o :7gT~~:i3:-§~.~ 

~~~'$~~~-~~¥~~-*.~-*~·N*-~~~~MifnX;]g~~ .ft-Jt~ 

~~~1Wim1I*~*~m~~-*fn~§•~m~ o 
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7.4 ~t~{tii 

~~1tir£Jr:ff1lV.&F'JfbEJ:Jt, gc~·t1, :ff5<:Jct1, ~tma"Jie~·J-1, ~~·t1.&1:ll!:W·t1 

B"Jit•m-*~t~!.l6,®r:itt1-T~iE, :7t;ft:J&~t .:r~~ *~a"Jgc~fif~::iz·t1, x~Mt~t ric~-* 

~8"JPJ'if3itJ!LRffi·t1, t~!.l6,®rrt:R~;ft*~~iPfifJ:M:itt1-TFm~w1fPJftJff9:A~ffl o 

~~~~fmB"JPJ&tt,~JfbB"J~~tt,fif~tt~EJ:Jt~tt o ft~~IrW~~ 

~B"J~~,~~~W~~1fWB"J~~~~M,~: 

• ~~'k-Tf~U&,-*~~i3:.&{~,@3'i~iE:EI"Jif!tk1.mJE; 

• ~£~F'EJ:Jt~Jlt[;J;_mm; ( GMP ); 

• IS09001-2000 19J::;I:~:tj!J_m1!1; 

• 1lV .&a"JtfX{l:j:, ~j{l:j:PJ ~~R~ ISPE 7JJ!:$8"J GAMPS t~l¥J; 

• MESA (~~iF MES ll:JC~~) ,X£5(8"J MES ;J;_mm;; 

• ~ Bt~im*~ PI *ffl OPC ( Object Linking and Embedding for Process Control ) 

~ ~iFtiFl'i; 

• -*~~JJW:Fmrt:P.~ UML (Unified Modeling Language) ~~iF$J({l:j:fF~;J;_mm::itt1-T o 

1£~*~&~tt79J, EJ:Jt%\:~tosi~mt:Jt~>Jtil~JJ-, ~.&:JR::r.u~rc5<:~-¥8"JW>Jt 8 :full11 

tJJ:IX-=:::k~~ilEJE:r, 1ttl~1-r~rtJ~~1t~~:i9!* T;f,JTa"J~m, Ellw1:E!J9:1E1T~B~£fif 

T~:nJH~;J;.m~>Jt~.&~:EJ\\~F':ctti*JfH~.@,{t.:f~~o~ic~~Bt~fmB"J!!-1-*Bti'sri~-.~ 0 

mtm<!J9:mWJltl~>•=+E~~J:E,!J9:m~mwPJ~:f!Am~*.mm~~-¥ 

~~~~~~F',~B:i1W~%~8"1£Jf:ff~im,.~~F'~:i1W*·~~~JE~>lt o 

~MW-~(!J9:1EWJltl~), ~*~%r~-T2~0~4~-U~:tffB"J(mJfb~F'EJ::It 

WJJU.mm: C 2010 ~1~U )) ~!JW#Jtl£m~, ~>Jt!J9:1E~F':i£~1lil1£ 2022 ~ 7 ~ 1 8 
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oo,*mmg~~m~~~~~~-~~M~~*~~~~~m,~~~~~m~ 

~~-~~-~*~,~~~~~rl~ff~~~~~~*o 

~~~Ir~~~*~~~~~~~-W-~M(GMP)~*~~~, ~rl~ 

%-~tlllW~~~m, ~r_m § Z#J1-t--'=31§,i~Ht s"Jt;:I}IPJ, 1Jt1-t~i*~%-wiPJFJ~i1 o 

~~~~~~~Ir~f**~~~~~~~Ir~~m~~007-n,oo ~n~ 

m,~~*~~4m,~~m-~%-W•m~~fiW•m o 

'!i;!~~~~··(J(j 
COTS~f~' 

!;@ ~ IJ'i:llM<ltM 
MES I it' i'li SCADA Iit'iz~ X ,!---, 

934 

!,;£ ~ tM3tt!lltiL 

lliiJ'i:.:EfiL J!%it'liliz~ 

'!k!J~~~~Wio9 
COTS~f~' 

~ 
~ f!!itl11llii'm''ll')j( 

* 0 
fl§Lil!!l<~'l:'>J< 

I 
_____ ,.. 

~gp 
X WCSiit'Yii WCS iit'iz~ 

t!iA.3tl*fiL ~ ~ 
lliiJ'i:.:Et!L tikit'ffl.izli 



7.4.2.1 i~~~ 

1&: 1} &: -=t~ }gf!lJ:Ell:[~iiilii&:ML PI im:i:iPJ i!UllH~$1H~1!Jtlff ( PLC ), :i:ii'i~:Ell:[* 

~ ( PCS) *~5f!l~:Eli:[-J&:-J}~Ed~~ffr1:.8"J~3m, ~:EJil1!l-#R~3m8"J:Jt:m:iC'3Jt o i9:-1} 

&:-=t~~m1:.ri£*~,0mr~*~' m~~~~*~,w~~~~~fi~~ 

ffl37J- 0 

• tE1:.ri£*~1=j=T, m*8:Pii!lffi'i~1!Jtl ff ( PLC ), 7J-iY:~1fftl*~ ( DCS ), A 

:fJIJJ(o ( HMI) 8"J~3m:fffii1L t:f(O:f'lji1L ±m1J§Wi5l, f*iiE-J&:-1}5fiJ*~2JSJ~3mB"JE:.If* 

:!f.Jmo 

• t£0fflifi*~t:p,~~m~~~~~M~B"J0fflifim~*~·•~~~m 

m,~~~~~*m'**~,~~*~,•~*~~~~.~~~r~t:p~~~ 

m~~.#, ~,~ , ~~~m~~~~~~w•~5fl:l~m, ~~*~~·•*~ 

r~;Q:-¥ o 

• :tEm~~~~*~l=j=T,•#mB"J~~M~~~*m,PJ~~~:ct%iY:~~*~ 

( DCS ) ~:i:i~~ 1fftl *~it;¥: -=f. ~5f!l I~ kJ j( iXXJ ~im iT\. -=f.~, ~ :EJ\10 ffl i&: 1} B"J :!flfik:!f 

±m, 3ftNm~~~F·~Wl£it!:1-Tlfik~~*tl o 

• W~Mt1fftl~tA1-T8"J~1HW~nJZ;f§J.JlZB"J:(:E~19J::I:%tJT~;;f: (PAT) $}:.:, 1i~{tt, 1fftl 

~:ct~t:p~nJZ£19J::I:MttB"J*~-$,*~~00ttkJR~tmB"J~-ttmm~~% 

f*~! o 

• W~Mt1M~tA1-T8"J:fif1J$&.2iiE;f§J.JlZ8"JI£1fftl~-J&:-J}B"J't1:~~~1Etl: o 

• W~Mt1fftl~:fif1J$&.2iiE!Im~-I-*•M·iit~tffi{lt~B~£fllzW1tiRMtk: o 

·~m,A~,~-~~-~~~I£r1:.~~B"Jg~B~fl!z•~*Hillzmtk:o 

• W~~~1fftl~:fif1J$&.2iiE~::f:1ti£B"JPJ3·11:Rm:JJn·ii, 3f$}ff]:M·ii&.LiiEo 

•W~~~~~1J$A-l}~#B"JJ.Jll~~-.3f~:Mtt~~R~~o 
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· ~•~~~~mm~m*~~c~s>~•~.ft~~~m~*W~~~~ 

~*0 

· ~MW~~~*~*fi~*~~~~~~~*~IrM.~~m~-~~m 

~fflg~AI·A~~~A~~-.tt~~rlW~U.fi~tt*~~~fi~*· 

~mo 

• ~·~8'-J PLC/DCS ~·~1fftl ;fJlf}C ~J:Vi00;f7ftf't8"J~ {j§~ D, ~{f~~m*•liZ. 
.llit~*~ ( SCAD A) t!IHJ:t~t~~ Do 

· ~~~-*~~#WliZ.~ . ~#~~~m~~*·D$~~-~~~~~rl~ 

~I£~*·*~~oott~liZ.~mm•tt o 

• I£~~~·~~~~~~~tt~~-~tto 

· fi~~~~~~*I£m~m~Mtt*fi~~**~~•~*=~~~•~* 

~tt~~-~.~~~~~~mliZ.~~moo~m~~ o 

7.4.2.2 :j:~it~~ 

M'~1[-~g -------------

~11iU ~3:::~El3~m*•liZ..llit~*~ ( SCADA) ;fo § ~1-t~11ftl*~~ liZ.~ ll:~ ~:p:Jj 

kW~~fi~~~~*~~~.~~~*~~m~m*•liZ.*•.llit~~-~~~~. 

~JJ\\~$ /'BJ~F'~*~~m*•· 1ffi~liZ.~1Et~~1-T.llit~ o 

•-&~M~f=rl~~~M.llit~ . ~~*•~~ . ~m~~~*~·~M~mw 

J..\R~Y3;f~, ;fJ(~~W~~ o ~ift~m~~~*tJT~~m*•liZ..llit~*~ ( SCADA) 8'-J 
*~'c.'. t:rn~m*•· ~st~mJ$. lH4t~t•. JE~~~~mJ$, JE~~m nJ14t~t 

.!j{fi:M~~~Ml:J;k:::1*1PJ~il~ o ' 
- ~~~mg~*~~m~m.M®~~~tt*~~.llit~•~.~~~*~~• 
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B. §i9Jf-t~fllU*t1E 

• *mli:ct.!=:J7t~E21fftl*m ( DCS) ~ SCADA *~~.1L~D*~:E_ffi:J;mE211Jtl!J&fm 

Ed§,@,, 3=t.!=:J11Jtlm:fJVfT *m ( MES ) ~J'L~ D , ~:E_ffi1§,@,t1EE.li o 

• *mi¥1EE!.~, E211Jtl~5f!JIXXJMH~:ktl:&fl5, PI*ffll: 1 i¥JJL~WG.'i': o 

•*m•~•ms!:E!.~~~~EE!.~~~~,~~~EE!.,lim~au~ooi¥1~~ 

~s£t:L 

• *m:ifPJ51A:ii~lil:5tVTtt!f: (PAT), tE~i&~~J"':ii~lili¥J&tii!J&fm, ~:t_mf' 

P"'b .19J::I:E211Jtl o 

• § Z9J1-tHL~t.W.~iJUJIJ*m*ffltiL~1~w AH~-*ftlxiYll: .!=:J*IJI!JT, Ji:iiit~tJLfll{IZ 

~•*•mA~¥Jm~~~,~~Amm~~¥Jg~ o 

·I~tJL~A~~m~~w, §Z9J•mtt#,~~~rz::ct~•~~.!=:J~~~,• 

~~J"'~~$, ?J(~$i'BJ9JZ9JPf:m o 

·~~~mAA!J&tmi¥J~N~m,•~~I~, t£§Z9J~E2~*~~PI*~nn 

(Plant Information System) mffl+i1, ~~:::kru!~st!J&fm~f!JBJ32.!J&fm~ o 

C. ~~M-tf!JU~*t1E 

• ~f'IM-t11Jtl~*m::likt£Jt~E211Jtl*m ( DCS) ~!J&fm:WJ~~1Ki~*m ( SCADA) 

B<J~li:JLt, ~i*JAX1:ii~lil:5tfJTtt# (PAT) 5fU!l&*1-ti!:i¥J~~, *mi¥1!l&im*~' Mi 

~,7tVT~&•:ct~•§•~rz:~4,&t•ttu,~XXJ~m•~~•,m*~i¥1tt~ 

PJ3~~JE o 

·~§·~~:ii~~i¥JI!:~~~~sttt~-,~~E2~~~(.19J:ii!J&fm,I!: 

!l&tm*~~!l&*~I£~~.!=:J?tVT,~~•~•m~~B)~~i¥J•,~#tt~mz 

JE $ 3tt~E211Jtl rAt:~lil1Jlfr:Ef i¥1 :i!N f'l~rtc I!:~ >Jt~sttA1'T o 

• !l&*1-GI!;$~~I!::ii~lil~§T::f];f§;ki¥J~4I£~!J&~&tiit~.t~~!J&, ~!J& 

-~5£ PJ :1: 1-t i¥1 iftiJ. ~ I'BJ .!=:] ~~ N , ~Q ?"' J'b I !:::ff W:>lt PJ :I:~~D :1: 1-t i¥1 iftiJ. !Y.Y! $ o 

•!l&*~It:m~?t~~,§•rz:J'b&t:I:~¥J~5Ett,•~tt,#PJmmtt~~* 

1'T t~~ ?Jl ~ 5fiJ 17t 1-t o 
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• ~111U ~'$~Wc:ii'ifiitil[~:s/J~~, i*iiE1*1'F8~PJJJ[7JJIJH~L 

· ~T~~~~B~m~mPTatt.~~~~~*· -•*mr~~~~m$~ 

~ii::~f~L@, 1-t*~~~Hl±lt¥Mfrt!!., *~!t1m1~,@, 1-t*~m1~~Hl±l~m o 

· ~T~•~m~~~tt.PJ~~m*•~~mt¥Mf~~~m~w~r£~~* 

JJiJWc:iir::ffPJEI~~IHJ-H, 3fWc**fflxJ(tJLm*EI<Jfllt%-Ho 
• *fflBt!f!P~Il:%-H~lJ\\~111U *~fifrhli!XXJ pgYf1fit:J}tJL~111U *~~Bt iBJ IPJtt o 
• *R~ GMP ;f§:k~*· 4lt1'-~;f.£fflf=ttJ~F~]Pf£- 8~5J1jh9.3JiJfi!& , l&'fi!& , 1:£!.-=f~ 

~. *~Pfmlt!.-=f~~~W~*B*~~~ o 

• ~T ISA-S88 ;f~f'-tm:1~-3&8~;f~f'1Hil :iti!, 5E5CV!llll1UliD!, tJ\\flV¥1lMc:!J, ~ 

~m•~~~~.~w~~M~~A~~£~Mwr~•-t-~~~~M~o 

111U~1-T~~~1-tir~:%-~W~~~~~W~W7~~*~'E1ffl~~!l§'~~ (business 

intelligence, BI ), iE:~Wf~~~U *~ (enterprise resource planning, ERP ), &•~ 

W * ~ (quality management system, QMS ), ~ 1=1"'b ~ill ]WJ M ~ W (product lifecycle 

management, PLM ), ~ $ ~ l.l * ~ (warehouse management system), 11JU ~ ~1-T * 
~ (manufacturing execution system, MES ), !1§'~~11JU~tA1-T*~ (smart manufacturing 

execution system), ~~~{~,@, ~l-'*~ (laboratory information management system, 

LIMS ), if:~ :6'f ~ ~ W (enterprise asset management, EAM ), ~ ? :k * ~ :fll[ 
( customer relationship management, CRM ) ~ o ;It WMS , MES , LIMS -=. 7c * ~ £ 

~~~~~Ir~*~~~~£&·~~~~W:k*Dl&'W~*~· ~~M~~ 

~ fil±l _t :Ffi M 7 11JU ~I£!~§' ~~ 1-1::. ~1-T rl tk: B<J !~§' ~~ 11JU ~ ~ 1-T * ~ ( smart manufacturing 

execution system) li!U£~lJ\\~~1-tir!I§'~~111U~8<j;t%(,L,• o 

§ ifu"1-T~ ~ffl3*ii::~B~7f~il*JJ'JimM~:9iJ 4 ¥P:/J.J:.t, ~~f*~:fll~lJ\\11JU ~1-T 

~8<J111U~S!&*~~£~~Mfi "!I§'~M-t" ~ "!I§'~~Ir" {~fRtJHi*: 

• me.~~~S!&*- m~~~~*~~m~~~w*~~~*,~M~~*; 

• ffl3*~~S!&*ii::~imM**·•*~~:%-~M.~m*~~~~S!&*~£~m 
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7.4 ~)t~{-ti! 

~~.~~~~~~~*~~HMT~k~~~~*·~~h; 

• x;f~§~~~*89jgffl ( :tm:fJL~A, AGV ); 

• imii~*=ff.=k~§~1!iU~89-lt:,~7.Kf[I;fi~!ITJ!II I $!'8JrJ! §, 1*~J!JL.1!iU~ 

1-T .ill'.~ §~1!iU:@: ~7.K fl1~;J;&~utlJ:\: o 

ft¥1ttU~II~Jt~ §t~: 

·~~~*'~~:i1W,~~,~~~nlli~~GMP~*; 

·~ffl~~~~*~~~~~,~~-~~~; 

·~ffl~~~H:f!L~Att#~~~AI~.-~~-~~~~A~~--~ 

:!i1f£; 

·~~~~~*m~~*~•*·~~~tt~,~~~~~; 

• %Uffl~HE:~~tt#~:f.ffiill!W~§~B~33-; 
·~~~~~~II~,II~$~~~~W~~-~; 

• ~;:_m~~~~-6i:rJWJAA-a:T:i.!~JJIA C !W$~, !WfhJil.191A*m~~~~-=f~~ii!b*m ); 

• ~IJffl::k?/&JI*?HJT, 17t1-t~~ o 
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M'mft~B -------------~ 

~-~~~rl~~~~~~~&~•~£~~•.~•rlw~~I~~m•tt. 

••m~&~tt.~m~ill~~tt*m~•~§~~~~~4-&B.m~~~# 

~*~~~-~~~~~~~-~I~. ~-~~~~~~~rlw~~fi~m.# 

Jilirlxt.iiE~f.§s~~~. ~1Mm:1-IZ::rlf.¥, !H!f:Ufti{:\f:~~~£~~- 0 

-~~~~~~~~~&~~*~~tt~~-&u~m~~~-#•m~~# 

~*~~~-~meyafi~eyatt~~-IZ::~~~o 

~48~~~ti:~~-11~JJM:feyJilirl¥r~#B~.ffip~>}tiJl.E])j ( URS) {EII.t& 

(FAT), J_ffi:!:m~Wx: (SAT) rlt.¥9=', ~JJ.X:~#1iftiiA ( DQ ), :$.:9&1iftiiA ( IQ ), ~fr1iftii;\ 

( OQ) &·ti~~1iftiiA ( PQ) B~I if, #~\¥1 ~fJiS.EJ:)(fti: ( ~tttfiJl.E])j Jet~, :l:ffiJ I I :)(t~ 

~ ), V_.HJ!ij~~4 I~~f.§{§-~·tis"JJtt~$&11Hffi·tiey:f~fiffflP~>lt a 

~imU~s*lf£1ifti'tiB"Ji-¥1ilrlfiey ~7-js:=[J3)t 7.2.3 "rlf.lf)t;fJTM (PAT)' J:ff!i!i:i£8'-J:/J'lt o 

~meyatt~~~~~~m~~~tt : ffiey*g· ~m~*~m~~•illfi. 

*~~~;®m~eym.~mx#~~ey~~~~1±~A•o;®~W.1±m~~ 

~~~w~~~m;®~~.~~m~oorr~#~~~x#.~~~~*;®m•. 

m~~~~m. ~~--~~~~~0 
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~fmeya·ti~iiEs~-ey~~~~~,~ = 

• ~tJ:Ss"J*~~~~oo, &s~-; 

• ~m*~- 1~~- 1*~- 1fi~s"J¥;1Ef.¥~Y.. ~~/Geyf~?Jl, ~&,0Jr~ic~:J:lli~•; 

·~m~~MttW~.-~Y.W~~-~- ~$~:)(#~~~a~; 



• !l'Htt?J&:Jm -~·~:~ttli 11r st:lm1DJ f*ll!?J&:Jm i¥J ~ oott , ~n M~tltkiJ&:JJ.St!g~,~.~~ * 
1±1ii11fi*J, **~:ctJE:IOJ·tim~; 

•?J&:Jmi¥JM~~*ffii¥J~~A~.&•-~~-~~-?J&:Jm#~~mg.~m~ 

*-¥~:;~¥=~PJ~; 

•iJ&:Jmi~~~MW~~ffli¥J~~#.~oW~fi~~~~; 

• iJ&:Jm;f§~i¥JI ~~~tif'iE~.ill'.l¥1¥i5t!ffl-=f=5, :l:ifi)i/R.;f§~ic~ o 

itJHJL1-t~1!f~*~~iiEPT ~P.~ GAMP5 i¥J?t~tjf'iE~~iiEt!r1¥HAf-T o 
mt111ltl®"-*~3io?ZVZL~!JWFJMr"JI"t:~. PJ~~~OO FDA r 20111f:ist;ffi"I¥JI"t:~iEt!r 

1¥J, 3$:I"t;i~t, I"!;iif@l,__Afl:lt~I"t;~~ I ifA4=-1'-I)J')-~-T~iE. $i*~i)(:1J'f!3!0r: 

• I"t:&it: R.Bt, ~00--'=3i!iifij:l:-tl!*~3tic~~1'-I"t:11Jf~UJ\iJ:t, 9='-JJ:\:ttt&s"JA 
~-!lm~,&•.m~~u,&••~,~m?J&:~m.Jt.~m?J&miA~11Jf~?J&m~ 

fi~?t?tm,•~·•JE:m•~~•m•~tt#~~~~,:ctwt=£~mm•~tt 

#~~~~.:ctWF£~BI"t:~iJ&#~~~~ ,-~f'£~BmA~tt#~~~ 

~, fflVffi § T-Ji.~, ifiifij, ~008'-J!J&:!m*&it/m.ill'.1-t~Fi¥JI"t:; 

•I"t:-~:R.~,~00~~-~*~#~~~1'-I"t:-JJ:\:f'm&i¥JA~,!JW~, 

&§,m~~u,&••~,~m?J&:Jm.~I"t:&it'i='i¥JI"t:•~~fi~~~w~. 

~~~&iti¥JI"t::;i¥=~PJ~~,-~~~fi/m.ill'.~~F; 

·~~I"t:~~~~~ :tEB#lm.ill'.~~F'i='~~~~*~M~~~:ctW?J&:Jm, 

3f1EAA~~$?t~t=m&:ctW?J&:Jm.~t=£mA~I"t:nh~~*fi~~,ft~?t 

;ffT~iSJZ1ti, xtJ:V!%~~:E.W.i¥JI'OJ~**t!MfLtJo~fn¥tic, V-rm~I-;t{~itt~1~~:1:-tl!5l:~ o 

PJ ~~8'-Ji;lEW/!1%1!1 7-24o 

1---!liltr-~J A---; 1:::_:::::~~::::-:::] L_L __ ~_~J tl:l _ ___,/ 
1!!.1l"fE!./F~~HJrr"P€i= , 
· 19:it I 7f ~ifl:t\li 
· miii!}1::1JI*ifl:t\li 
· IZ:itt'llll 
. ~illl!Jl'!::!ll:!J\f·ii 
·~illlT~~ifl: 
·i5/:~/)fffl~{4 

· l!i<ffiHIJ 
• !IPJf=-+ 
· ~ww 1 ?ttrT:nl* 
. :J:ll'i)l/ 
. ~i&tiF!IE 
·~it 
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