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4. trsavrduoarudnuruyroulst
d<vorl,!
u:'lgau[ouonguanu6uutay{1 g n{ao luu

+.r fiiuaiusr6f,orurol,rjrioun'jr s 6qr: fitirrnrrul'[unr:ldrrun:ounqilliil1ruluti?rlririoun'ir t.s

frr 5.0 frn: utavfrnruo:ruviryuntilrioun'j'r 7.5 Aai
q.t.t ni,*uordoururr.rritrdu?t{Arrarn Borosi(icate gtass uavn-'t51!tflu Staintess steel arur:n

i , 3 qu 4 d
u{si1 t{0 tFr 14:otvluu tvl't

4.1.2 ilrn'rlilalnru5nndrliaf,u (Staintess steet) ra6orfiuurvil l:unoupirutior (Port) siruru

triioun'ir t5 rjor vrSorfitJntruvtl"tpi'l{'rrutior riruiuldririor rir.:1 uiu ri'rinqrura4fi fi'rinrnrlxrrflunin-
av ct I o a o ot S c

9l'r{ 14??91:uouv'{0{ 14?2nn1n1:ava1ut0{oonttau ttavtuuto{a1v5uL9r1Jo11415nu.itto rlaoaounl:tn!

d'rodrr:vra'irr nr:rJfr ffi nr: rraurfi urfi u'r,{ailAa Iqufi :ruv16und'rd

4.1.2.1 tio.:rfiun"rodrr (Sample port and tube) drurulilrioun'jr t dor

4.1.2.2'tiorufiuudu':rlan6n (Harvest),iru'rutriioan'ir 1 dar

4.1.2.3 tio.::vuroor nrfi (Exhaust) ciruluhifiou n'ir 1 dor

4.1.2.4 riorair:o.rrurolilriou n'ir 6.35 fi aF uurr: iiruruhirio un'i1 1 do{

4. 1.2.5 rio.:trira'r{rr qrur4fi (Therm owel [) riru:uhJrio u n'jr t tio.:

4.1.2.6 tio.:lvlornrn (Sparger) o'ru':uhirioan'jr t dor

4. 1.2.7'tio.r{n: v ptr (Leve VF oa m) iiruruhirio u n'ir t tiat

4.1.2.8 'riorrfirrotrvala1ilvr1.i (Tri-port/addition) sirurulilrioun'jr t tiot

4. 1.2.9 tioq'lrig'rr"n n? 1il Lfl un ra-eir r ( pH ) t'ru': uhirio u n'jr t ti or

4. r.2.10 ri o rkiri'rr-orril n1: a ua l ufl o r o o nfi rR u ( Do) rir ur uhirio u n'ir t dor

4.1.2.1,t rjorr"fiutor1146?rdu? (Singl.e Addition) ,o'rurutririoun'jr t tjor

4.1.2.12,tioreir:0.:rirvYu Pg 13.5 rfiosiorihinnilnl:1firaoirfiur6u qirurutririoan'jr 3 doc

4.1.3 :aurio:vu'jrvtioruavri'rinrraioqrJn:ni5u1 ov6'uriruloBr (o-ring) filirorniaqdfi
< - ") c & 'sn?uunuuu nruu utavnuirLuatorto{!va? LLau0lvr:vrLnoounxliao EPDM

4. 1 . 4 q! nr nir.i:v n o urirvYr njl 16 u r rdo r,rsi n v q o, 6"rfi

4.t.4.1 u-rr-onr u rfl un :n -oir.r t p H,"n ror) tfi n6 6vr-a ( lSM) raio rfi 0r rvi r dru'r u'Lri

rioun'jr t qn

nrril:v nrrl r uav tonar:il:vn?airrn "1
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4.1.4.2 ri'rirroonfrtoruru',urI', (Do sensor)tfiprfiira'a (tsnlt) vtolfiuurvir tiru:uhi

fioun'ir t'unI
4. 1,.4.3 ri'rr"n : v fruv'l o s ( LeveVfoa m) st'rurutil{o u n'ir t tn

4.1.4.4 ri":inqrura4:"r- tfln PT100 vEorfiu!rvi'r iirurutilioun'jr t qo

4.7.4.5 tufrnnru (lmpeLl.er)tf,n Rushton raiorfiauuvir qr'rurutilfloundr 1 !n
4.1,.4.6 violriornrntfrn Sparger vioufiuurvir druruhirioun'jr t qn

4.1..4.7 uriu#u (baffl.e)drurubjrioun'jr t qn

4. 1 . 4.8 to i v u l u o l n r fl ( Exh a u st syste m ) ;ir viu fl o r riu n r : a ry rf, o rJG l'r ruo rrar :hJ rir

nri:un4u niouqnn:oroln1fi ru'rer 0.2 tln:ou ,l'ru':utilrioon'jr 1 qn

4.1,.4.9 rloavlraridr:ordtriufiituro 5 fin: il'ruruhjrioun'jr t qor

4.t.4.t0 trnriryYrr,fi ila1:aua1 urula 250 fi a66m: druruhiiorJ n'jr 2 qor

4.1,.4.1t troreirviurfirar:avaroruln 500 fr afr fr m: drurulilrioun'jr 2 qor

4.1.4.t2 rrndrviu rfi ila'riauar0r1l1fl 1,000 fi a66n: rirurulilrioun'lr z qnr

4.1,.4.13 ar:avar ud ufi n1vr:tao{rirraiu Do Sensor raEo rfi uu uvir sl'rurutilfiou n'ir t

qa

4.1.4.i.4 rlrru'raunuraarJiruldouturo port dtaYrrdouriori'rirrrirtior Pg 13.5 tei

rirurulilrioun'jr 2 qn

4. 1.4. t5 frr rafi ularac iirviur,rfl u a r u u r r lilurutilrio u n'ir o du

4.1.4.16 viorfirar:ava1u 1 vn.r ruro Pg 13.5 sr'lurutririoun'jr t qn

4.1.4.17 viorfiilar:acaro 3 rr.: ruln Pg 13.5 d'rurutilrioun:'r t tn

4.1..4.1.8 qrJn:nirio:vurf, (Wut", Connection Kit-Metric Conversion) ,l"ruruhj

rioon'jr t qn

4.1.4.19 oiln:njqio:vuu01n1fl (Gas Connection Kit-Metric Conversion) ,irurulil

rioun'jr t qn

4.1..4.20 qnqrJn:nieirraiurJiuu,:rsYurorrufia#r q rfin i;ruruhJrioan'jr t rpr

q.1..q.2t orjn:oi;ir:orror16o16onr.irurirraYr Do Sensor iirurutilrioun'ir t to
,ls'

4.2 rnEor nruqua"r 16ur rtaii (control.l.er)

q.z.t In:rai1ltu'rerlro{rndorhirfiu 45 x45 x 66 rtufium: (n{xxarrxq.r) rlrrafntrirfiu

lz fiIan:"1

4.2.2 ituilnon':rnrnr:lixrurflu:vuud'urYa uravrarirooturntririoun'ir ts dr ui'.tu'ru

odruiou t oo rio t rniornruqu (Control.l.er)

4.2.3 arul:n6rrsrurvriroon?uqrnr:[ullrruuoh-roorofirmoi6orn-urndo{n2!qu (Pivot arm

mount)

4.2.4 41il'r:0uarxrirnr:ri',0,r#lrru, (SUMNIARY Screen) v6ouarxrira:rjnr:lirrrulu

;rJr,ruu n:rv,lfiln (SYNOPTIC Screen) lirlfiasnrnrionr:finqruzua LLasalurinularuururJatnirrirvun
, 'J(set point) uavrirdu 1 tdornrariroorafin
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4.2.5 41il1:nuan{r{anlili1{1ulu:Unilvl (trend) lilrioun'ir t2 vrr:rfirnoi uavuanrara
\v v u\te o r j oqer ,d < ryr d
tflfllailnuLiluoun?1 6 il1:'tiltn0t t.lvt't[14{1un0n15aon']ilt!auutt!a{ ff1tJ1touurnilaLnn0tu0.:

4.2.6 fi:vwio{:-un1:n1:n?!niluru!rdoilur (cascade) tunr:nrunrriroon0roufi

oru.urr'', (Dissol.ved Oxygen; OO) nr:nruqlnrn-Fi'r{ (pH) ufludu

4.2.7 fi:vru:0.::-unr:arrmu'lunr:aourfiu!rirfi'rifln:urflun:n-rirr ruavv'rinoonfruou

avara (pHlDO catibration)

4.2.8 fi:sur1tJ:un:lnr:lir':ruuuumrir{r?a1 (time profil.e) drl#arlr:nrirrauorgrJrr,ur

nr: r6'urtd'odrrav rduo uaydruuq nr:rirrrurixrarirl6'

4.2.9 fi:vrr Atarm lunr:d.rrirrn6'orl#u{'rrfiourfiorirnr:drrruoduonro!rrs}fidruupr

4.2.10 fi:vru:orirnr:n:uqr (remote access) rirurndornorfi:rnoi

4.2.11 fi:vrun'runu![uuudollur (cascade) arur:nrirvuornrruastdunlunr:nrun116'

dr to 1o

4.2.12 fitor,ls{rrinr:air{$ulJlilaoi Scal.e Up (Scal.e Up Assist) eirraiunr:rirurru

u r : r il rn o 5 n : v r': u n r : fi dr nr'ry fi'r ur n n r l ri r P/V rfi o n r :r a r u t u r n rir a"r n 6 rr

4.2.13 :o{Yunr:ldrruirurYr6'r*rirraa'rurulFr urarfiirdarrdo*ru'[dn:irdur (singte-use

vessels)

4.2.74 firrnx!qilqruu{fi (temperature controt)

4.2.14.1 6'rulinFr'runlorur,tnfitd'Luti':roruvnfi 5 o.:nrrtarduarvfiooruunfrrhrariotiul!t!

r6u (cool.ant) oufit 65 o{filrraLdua uafioqruu4fivlor (qrura4fiq.:qotrjriaan'ir 90 ororrtardua)

4.2.1,4.2 nr:r:rurriutirlunlinlun!oruvnfrrvirrYr +0.3 orrtrugatdua raioavt6uprn'ir

4.2. 1 4.3 ri'rin ocuranfi tfi n PT 1 00 r,16o rfi uu rvir!!

4.2.15 1v:tlun15n?u (agitation system)

4.2.I5.L rorrloinrrnunr:nrutflutfin Direct Drive Motor viotfiourvir
'" 

o u t D
4.2.r5.2 n?uniln11ilr5'rnr:nrulur,Tntdluri:.r 25-1500 :orriourfi vEonirrnir

4.2.15.3 a1il1rnri114uofinvrrnr:uriuuuuvr:urd:rurfin'ruiorruunuuduurfinrld'

4.2. I 6 ffi\)\n?! qil n?1lJ Lfl un: n -oirr (pH contro l.)

4.2.16.1. ir ri'.r.r.ru ufl un: o -rix Inul{frio pH tfl n 66ri'a ( lSM) ra6o rfi ut rvir

4.2.1.6.2 arlr1t0n?unurirn'rr:ruflun:n-rir116'odrsirrjutirlucjx{ pH 2.00 - 12.00 ra6o

n{rrn'ir

4.2.16.3 nrruuiludrlunlin?unilnrrutflun:n-rirq (Resotution) r,vi'rri'r t0.01 vio
d.

as[0ufifll't

4.2.16.4 aluri0nr!nrnr:drtrunrrurflun:pr-rirr trucu#urtri'lnutd:suufuns,iiru

rorruaro-m1ul-Bruavnr:1#01n1fl 

I u

4.2.t7 w\\nrrtrqlriroonBtnuavaru (Dissol.ved Oxygen (DO) controL)

4.2. t7 . L r-n ri r dr I fi'r i"el o o n8 ro u a v a r u {fi nt f, q fi i vr-a ( I S M ) rai o rfi u u rvi r

4.2.17 .2 aru r:airr ura v nru nr rir o o nfi rouava r ulffludrr o - 2ooo/o uBo ni'x n'ir
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4.2.1,7 .3 fi nrrrtav u6unlunr:nru nuriroonfi uoudavaruluuo.:ruar (Resotution)

rvirri'u 0. 1 7o ySoav rduo n'ir

4.2.17 .4 a1il1inn?uquriroonSrouavarEJ,.irunrin'ruqil:vlJUniinlu rrav/u6o:vru

n:rnunr:tvatotuffa rtav/y6o:vuuzuaraonfitou tnu:vuu:or:-unr:nr:nruqrurr.,tdoulur '[unr:
J

nr!ntriroondroufr acaru (DO cascade)

4.2.18 :u!1Jn:lnlnr:1#ornrfl (aeration system)

4.2.t8.t iull!n?!nilnr:'lriornrrttfrn ThermaI Mass Ftow Controtter (TMFC) vio

rfiu!ryi'r s;ruruot,irr{au 4 TMFC u.ulrorruqunr:t#ornrrt kTluti:r 0.04 - 20.0 6n:siouTfi r,rion{rrn'ir

4.2.18.2 fi:vruzuar*fia drraiu q rffa ldrriornrn oonfrrou nritoutnoonttri uav

hlsr:rou

4.2.t8.3 fiorjn:niaitriurJ:-urr:rn-uuo{ufiavrsr q tfier'luo!n:oiudurriouvr'rrffaovrrj, d

n-rfii (4-gas Regutator to*"r, single system) 
u

4.2.18.4 61rJ1i0n?lnlJoln1fl oonfr rau nriuoutnoonltri ruasluTsr:rou

nriuoutn o o ntsr.{ tulgr: rou 16'[u'rir.r 0- 1 00o/o vE o n{rr n'i r

4.2.19 7ar1J f !onsirurorruar

4.2.1,g.1, f unn-sjruar: tf, o peristattic pum p r,rio tfi ur rvir fi ooq]iid'ruufirtor tntor

nrrnriiruru hirioun'ir + flu

4.2.tg.2 drvitnrlnlnr:fln-siruar:avaron:nri1{ f,1:annr:rfiny'{or orvr:r6'ulltaei
4-'

v50 fi 't:0114't: tillr tnlJ

4.2.1.9.3 a',r',tnr'ooi',n",rrrro,.lf ,tflu*runrutdrurr?nr raiov:ut{Iurfinrtpi
o'

4.2.1,9.4 fl u g n"'r arur:nlfio nnrununr:lirlrutd' z lurnnr:rirlru

4.2.19.4.1.Iuro fixed speed d zs ,rroirrrfi nrunuti:rnr:lixru (duty cycl.e) d

0-100% v6on{rrn'jruavfinrruas16unlunr:nrlQil (Resolution) rvirriu 0.17o u6oavr,6unn'jr

4.2.19.4.2Ivro variabte speed d'lurri S fil zS :ousiou1fi

4.2.tg.5 fl l t n-r arur:n rdonnrrnunr:lirr niLd zlvun nr:rirru
4.2.19.5: luuo fixed speed fi too :ousiourfi nrrqu'tirlnr:rir.lru (duty cycl.e) d

0-10070 y6on{rrn'jrutavfintruavudunlunr:nr!Qu (Resol.ution) rvirfr'u 0.170 vSoasu6uon'jr

4.Z.tg.5.ZTyuor variab[e speed n'riusi z0 fi.r too :ouriourfi r,rion{rrn'jr

4.2.20 antdolrio (lnpuVoutput connections)

4.2.20.1 fitiorrdousio USB eirra:"unr:o'rrn:rrtov'{riuri uasdrv:"rairaon{oua

4.2.20.2 fidoruf;uuuuu anatog visr lnputs $as outputs iiru:"uudolsiorirqrJn:ninluuon

ty,l3.JInil

4.2.20.3 fidor Ethernet port iirviurdolrioun:rornolfrrrnoi u'il'ot{rrulunr:nrununlr
a'--

vn {'r ulj 0 { tn 5 0.i n ? ! Fr tJ n 1 : tla fl { r{ a tLa u u uvr fl tJ a

4.3 nl:n?unrilrunorfi':rnoi (co.puter Controt)

4.3.1 software

4.3.1.1fi:or:-unr:d1.r1uLLUU ParatteI Processing rvr'oldlrJ:v?vBnrvlnr:vnaol
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4.3.1.2 a1il1rofufinrioqan:vu'runr:drtrud'mluffi (Automatic process data loging)
!

4.3.1.3 afrlrac6'nnr: Workflow niou Templ.ate

4.3.r.4 *anrrirn:vu?ufl'riLrull Rea(-time r.JYuurirn:rr'{toi'(charting tool,)

4.3.1.5 arur:nairoondouarflu:r.J!!uu Microsoft Excet, PDF utav PNG u:'olrnn'ir
- d ,' , '

4.3.1.6 :orYur: t6olrioqrJn:oin1 uuo n OPC Comm unication

4.3.1..7:o':iu 2l CFR Part 11 $au EU GMP Annex 11 Compatibility

4.3. 1.8 fi :vuu Audit Tra i l. n:u rir un rutio rirvuo

+ q oiln:niil:vnou 6'rd

q.q.t eirrflnruquqruranfinrut6u (recircutating water chitter) turnhirioun'jr 30 frm: o-fl:rci'tu

tl'",a,ar 30 fin:siourfi raEorrnn'ir riru:uoeirrriou 1 ter
!t!

4.4.2rnoiln5nirir:0.:1r^l (UPS)uurorrir#riirulv,l grvA iiru'lu'[ririoun'ir t rndor

4.q.3 norfi r unoiu,uusryrlfiv iiruruodrrdou t tnBar

q.q.q yioufialuln: utu rior Regutator qirurulilrioun'ir t fr'l

4.4.5 vioufianriuoutnoonlsei fliou Regulator iirurutrjfloun'jr t fii
q.q.o fl ilaildnornrntf, olitjrri, (oit-rr"e air pu m p) qirurutriio u n'jr t qn

q.s 1:wrue.izu6mt6'Yulrn:oru lso 9001 utav lso 14001

Y - qv J a v ta qu g
4.6 uinr:fisrd'rar6mnr:Lri':rurnBorfio vriou{fionr:tdrruri'rnrurlvauasnruro'rnqu odrrav 1 qor

+. z uirivrfrlu:-u: orn run tnr I So 900 1 rd oir : or nr:rBnr :vr'fi q cunrvr

q. a ui dvtdiu n r : ir : o t r r n ri rivr fr zu fi n rfi o n r : rB n r :raa'r n r : t r u d fi n run r vt

q. g rlSdfl ld'iu n r : #r uri r rfl u6', u, u d.r rr.j', uln u rr :.: n r n fr i.r fi sr
!

q.touEnr:drqrinurrt.:fl0rfi'u (Preventive maintenance) odrrriou r ni.:Al vriolov'[r,trilnahjfirr

nirr3nr: nralu:vuvrrarodrsriou t fl

a.1t uirivrirl:vriuorunr:ldrru Moter tririoun'ir t tJ

5. ritauorvrJ u[?a1d{iloul(dE

:v uv r? a 1 ....... 120.. iu rirfioo r niua rurllu#ry ryr

o. radn rnruqitunr:fi or:rurdorf, onria rauo

fi or:mn"n 16ondo uauoln uldvfrn rn rus{:rnr

7.'l r rtu rurj: cu r rulr.: rt uvrtkiiu {rl a ::
x ri uw rJ : v n r ru,ir ur uv'r du 5, 80 0, 00 0. - r r u (rir dr u uil n ua ur r u dr u )

8. {?e{1uttavnr:siruriu

rir:cuiul#ruri{ururrnrudur rdo{tratridrlour'arro-rna'rr n:u#ruqndor n'ru#ryry1 !!av

n il u n i i il n 1 i m : r o Yu-a q 1 6'a r u u rr : r o iu rra q ui u u io u rudr

g. dnrrririliu
,u o u v 4il \ M 9v

n o a'ru : u n J o fl : r io u a v 0. 2 0 rr o { r 1 n r ri r d r t o r fi tirtlld'iul ot n or u
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