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4. 598AZBUAAMANBUUANIY
fieanduanudnumuzians dreluil
4.1 fudvsdorualitiosnin 5 dns drrseruglumslfnunseunquuiinalugilitesndn 1.9
fla 5.6 03 uazilanugTuioualitesndt 7.5 dns
4.1.1 ﬁ’dLgENL“gaLLUUNﬂ’dLﬁmNﬁmﬂﬂ Borosilicate glass LLazﬁ’JﬁﬂuLﬂu Stainless steel @130
fleldels wiawieuwi
4.1.2 shidsimnuannaildatu (Stainless steel) w3aliinuivin Usznausisted (Port) 37uau
laitlosnn 15 dos wioniitavarlildldnudes dmsuldwin daq wu Fhingamgll ¥tarudunsa-
AN HrinszAuNes mmmm'ﬁaymwaqaanﬂmu wazluresdmiuipnemsaente saenaun1siv
fheg1esemrinanIsuRtRng waniufenandn Tneisozdoadsd
4.1.2.1 sfpaiufedns (Sample port and tube) 31nuliitiosnii 1 4o
4.1.2.2 Yeafuifivinandn (Harvest) Snnuliniesnii 1 ves
4.1.2.3 98355U100NA (Exhaust) 3uulivosndn 1 ¥eq
4.1.2.4 Yasdrseshitionnin 6.35 faduns nievesdmsunevievsoasysvuIn livdosnin 4
fladwns dvsuldvoaven vdousalulmansidsaseg
4.1.2.5 goslairingaumall (Thermowell) 31iuliivesndt 1 gos
4.1.2.6 fo3lena (Sparger) Tuubivosnin 1 ¥oq
4.1.2.7 %83insEau (Level/Foam) 3unuliteunin 1 99
4.1.2.8 fpaduvesvaldiung (Tri-port/addition) ruiulitsenii 1 489
4.1.2.9 vasld@inaudunsa-ans (pH) Subivdesnin 1 9eq
4.1.2.10 fesldinAinisazarsveteandiau (DO) Inuliiussnin 1 1o
4.12.11 Youfiuveuvaiiesn (Single Addition) Snuaulitesnin 1 veq
4.1.2.12 Yesdsesdmsu Pg 13.5 iiterevaindmsfwmesiiudu snaulivesndn 3 de
0.1.3 sevResEwintoahiaviegunsaidun awdudeleds (O-ring) vhanTaniil
anuBangu A warduiilnavesveavan uazemsilildiosnintag EPOM
4.1.4 qﬂﬂsaiﬂisﬂauéfw%’uﬁu?;mL*??al,wiamgm il
4.1.4.1 v¥arnudunsa-ang (pH sensor) ¥liaRdsia (ISM) wiawiouwin sauauly

NI 1 4n



aa o

4.1.4.2 vraeenBiauaraieth (DO sensor) wiaRavia (ISM) wiaifisuwin S1uanlal
NI 1 Yn

4.1.4.3 inszaunes (Level/foam) I1uauliiiesnin 1 4m

4.1.4.4 Wingamail wia PT100 wiawisuwi Iuiulivesndt 1 4a

4.1.4.5 Tuianiu (Impeller) ¥ila Rushton w3ewWisuwin uiulivesndt 1 4a

4.1.4.6 vielvienayiia Sparger w3aLfisuwin Iuaulivesnin 1 4n

4.1.4.7 wiufty (baffle)iwaubitiosnd 1 4n

4.1.4.8 YnszUweINA (Exhaust system) dwsutasiumsgadeusunaemisiuiu
N3TEMY WIBNYANTBIIMA YWA 0.2 luaseu wiulivesnii 1 ya

4.1.4.9 geezlvadrsesdmsudivuin 5 8ns Iulitesnin 1 4a

4.1.4.10 vndmsuinaIsazatsvuin 250 dadans Suiulivesndn 2 4m

4.1.4.11 edmsuiinasazalsvun 500 faddns uiuliiesnii 2 e

4.1.4.12 edmsuiinasazalsvun 1,000 Tadans Iwiulitesni 2 e

4.1.4.13 a1sazaudidninsladdmsu DO Sensor wSalisuwi 3uulidesnIi 1

4.1.4.14 ﬂ;mﬁaaummaaﬂ%’mﬂ?{awmm port dwsuideusewrintutes Pg 13.5 ¢
unilidesnit 2 ya
0.1.4.15 fawiulany dwsunivaneens Swaulitiesndt 6 $u
4.1.4.16 visfiuansazaty 1 19 vu1a Pg 13.5 Snuliesnin 1 4
4.1.4.17 vieliuansazany 3 13 Yua Pg 13.5 3nnuliveenin 1 ya
4.1.4.18 qﬂﬂszﬁsiasswugw (Water Connection Kit-Metric Conversion) 31uauly]
UeenI1 1 YA
4.1.4.19 gUnsnineszuuaIN1el (Gas Connection Kit-Metric Conversion) 1uaull
Weenin 1 4n
0.1.4.20 YapUnsaidmuUTuussTuraians 4 4da Sualidesnit 1 40
4.1.4.21 gunsnidrsesveadaideninudmiu DO Sensor Swahitosnia 1 4n
4.2 insmunuiadsugad (Controller)
0.2.1 Tassafrvunavoneiatlitionnt 45 x 45 x 66 iwufuims (NF1axeTIxga) Ymin
Wi 32 Alandu wdpsmunsdimssenuuuiivhduem dwmiurdudsade RTERTI
o uRnIs
4.2.2 fimthasmugumsvhaudussuududa wazmihasvunlivesnin 15 ih Sy
pthation 1 98 flo 1 1A3psmuAN (Controller)
4.2.3 fcmmaamcﬁwﬁwamuammsuummuﬁmauaﬁmas‘amﬁ’um%ammu (Pivot arm
mount)
4.2.6 @NIONARIAINSTIUITTEUY (SUMMARY Screen) wipuanssagunisviienly
JULUU N3N (SYNOPTIC Screen) viliagainsenisinniama wavamsaiAsulasnivun

(set point) kagAdU 9 lnanutaenan



4.2.5 awnsouananansvinaulugunaw (trend) Litdosndn 12 wisfivwes uazuanina
Twdouulifonndn 6 wisdimes Fuhlhesensfamuudsuulas annsatuiinaalddeiios
4.2.6 fsruusesiunsnsmunuuuuidesles (cascade) lunismunuAieandiaui
azane1h (Dissolved Oxygen; DO) MIAIUANNIA-AN (pH) Hudu
4.2.7 fsvvusesiunsdsnlunsasuiisudiinenudunsa-an uazirinoendiau
agay (pH/DO calibration)
4.2.8 fsruulUsunIUMIMNULUUATINET (time profile) inawnsanvuaguuuy
nsiassldesnaanden uazimuansyhaaamihld
4.2.9 fiszuy Alarm lumsmsaniededliudadioudomnshaueguonveuinditmun
4.2.10 fl5¥UUTEITUNITAIUAY (remote access) HIIATDIABNAUADS
4.2.11 fszuumuauuuuidenles (cascade) annsafmunauazdoalumsauauld
19 10 9
4.2.12 fowLIsN15857194UUT1804 Scale Up (Scale Up Assist) @u5unisanim
mswﬁmas‘ﬂsxmums*?iai"lé’cgﬂu’wmmuﬂ'w P/ iemsveneruaniidanan
4.2.13 sossumsldnusiududuiivaisauin Wy aun 1 8ns, 3 das, 5 893 wag 10
ans Inglifeaddsunames uardudsadouuuldnduien (single-use vessels) wunm 1 ans, 3 ans,
10 303 wae 40 A0 (Feadsunawesilu Magnetic Drive)
4.2.14 syuumuANgMuni (temperature control)
42141 aunsamuaugamgildluiigungd 5 ssmiwadsamiegnmniumae
\fiu (Coolant) aufis 65 ssrnwadea wiogaumaiivies (@amaliasgalivesnin 90 ssmiwaidea)
4.2.14.2 anuiaiuglunsmIuANamaiiviniu +0.3 ssmiwaldua vieaziduanii
4.2.14.3 vringaumgil wila PT100 w3aiiguiin
4.2.15 seuun19nIU (agitation system)
4.2.15.1 wawesmuaunsnulurila Direct Drive Motor w3aiguin
4.2.15.2 muauausinsmuluialalugie 25-1500 seusownil nsenitenia
4.2.15.3 ansamvuafinniinisugusuumnudnuinimiewuumandainninile
4.2.16 sruumUANANTUNIA-A13 (pH control)
4.2.16.1 Yamanudunsa-ans lneldiiin pH ¥linAdvia (ISM) nIaLieuLrin
4.2.16.2 @ansamuanAnudunsa-aaldegauiugtugae pH 2.00 - 12.00 w38
NN
4.2.16.3 Anuwiugilunismuauaudunsa-a1s (Resolution) Wiy £0.01 w38
azdunAnIn
4.2.16.4 aunsoeuANMIINUANITUNTA-i1e vzdedd Tagldszuuiugadne
yaavnasnlulAuarnislvieinia
4.2.17 syuumuANA1eenTIIuaraiy (Dissolved Oxygen (DO) control)
4.2.17.1 Aaameirinesndlauazaieriinyinfdna (ISM) wieeumin

4.2.17.2 awnsoiauazmunuAmesndiauazaislalugis 0 - 200% wianienii



4.2.17.3 fmmazidealunsmunumesndiauiiazareluvesvan (Resolution)
Wity 0.1% 3eazidsani
4.2.17.4 @N50AIVANAIDBNTIUAYAIUNIUNITAIVANSZUUNISNIU UAL/M3 058U
muguMsinaveufia waz/m3eszuunansendiau Insszuusesiunsmsmuauuuuidenlos Tunis
mMuANABENdLuiazaty (DO cascade)
4.2.18 S2UUMUANNITIIBINIA (aeration system)
4.2.18.1 syuumuANMIeIMAvila Thermal Mass Flow Controller (TMFC) #3®
Wiguwi Iwaueeetley 4 TMFC anansaniuaun1siiennia lelugie 0.04 - 20.0 Ansseunil wienineni
4.2.18.2 Nsruunauuiia @ wsu 4 uiia lwneinia eendiau msusulassnles waz
Tulpsiau
4.2.183 figunsaidwiuuuussdurasuians 4 vinlugunsalifeanouiinfassdng
#1619 (4-gas Regulator tower, single system)
4.2.18.4 aunsamuANeInIe eendiau arsusulasenled uazlulasiau
Asuaulaeanlen lulnsiau lalugie 0-100% visenitand
4219 spuutiugainereunan
4.2.19.1 %u@m-'ﬂ'wms ¥ila peristaltic pump WIBWBULYN ﬁmagﬁﬁﬁwﬁwauﬂ%"aq
mueuIa lifesndt 4 du
4.2.19.2 dwiumuauN1IgA-TIsaEaTAENIARS @1annIsiiavles evnAsTad
vi3o a1somTiisiAy
4.2.19.3 aunsamsnnayuvastudusuumuduuniing viemuduuninild
4.2.19.4 {3 6 awnsadenemuaunisvinedld 2 muenisvinnu
4.2.19.4.1 nun fixed speed #i 25 sousoundi AIVANY NIV (duty cycle) i
0-100% v3onianuaziimvasdunlun1sAIvAN (Resolution) Winfiu 0.1% wieaziduandn
4.2.19.4.2 1w variable speed @?ﬂl,wi 5§14 25 F9URDUIY
0.2.19.5 Y 1 ¢ annsadenmuaumviauld 2 ey
4.2.19.5.1 un fixed speed 7 100 Seusioundi AIVANYIINTYINNU (duty cycle) i
0-100% w3aninniuwaziinuazidenlunisaiunu (Resolution) Wiy 0.1% wieazidani
4.2.19.5.2 v variable speed Aausi 20 fis 100 seusiewdt wieniiania
4.2.20 n3Toude (Input/output connections)
4.2.20.1 fieadousie USB dmiunisswinsawensuns uazdmiudsesndeya
4.2.20.2 fieadsunuy analog 1 Inputs waw Outputs dwiudeuseiugunsainiouen
L
0.2.203 fieq Ethernet port dwiuldeusiaininsaauiaimes ieldanlunsemueunis
MIUTBUATBINIUAL NSUARINA WazTufinua
4.3 N3MIUANKIUABNWIABS (Computer Control)
4.3.1 software

4.3.1.1 $5995UNSVULUY Parallel Processing WaLWLUIZANSAINNITNAADA



4.3.1.2 anunsaduiinteyansyuun1svinausnlug® (Automatic process data logging)
4.3.1.3 a@3194azinn1s Workflow wisu Template
4.3.1.4 L@RIAINITTUIUNITHUU Real-time Usuusiansawle (Charting tool)
4.3.1.5 ansodseandayailuguuuu Microsoft Excel, PDF uag PNG vi3aunnin
4.3.1.6 s093unsi¥eusegUnsainiuen OPC Communication
4.3.1.7 58393V 21 CFR Part 11 waz EU GMP Annex 11 Compatibility
4.3.1.8 A38Uv Audit Trail ATUMIUMLTBAIVIUA
4.4 gunsaivszney fail
4.4.1 dwqﬁwmuqmqquﬁmwmﬁu (recirculating water chiller) vualaiosnin 30 s 8031918
thgean 30 Ansreundt wieannnd Sauuegados 1 4
4.4.29pgUnsaidsesln (UPS) sunafdadnglvl 3kVA Srunuliifosnin 1 1ndes
0.4.3 poufinmesuuuialfy S1uiuetaos 1 ia3eq

4.4 4visufalulmsiau wisu Regulator 9uaubitesnin 1 63

4.4 5visufiaasusulaenles wisu Regulator unuliidasnin 1 69

4.4.6 uausnenimiinl3itu (oil-free air pump) Sauauliitosnda 1 U
4.5 15sugnanlasunnsgau ISO 9001 wae 1SO 14001

4.6 Uinsdnssadanisldnuaseiie nfeudiionisldnuninwineuaznwdingy sgvay 1 ya
4.7 uTEMAlUFUTRIRATIN ISO 9001 IWBTUTBINTUTNTATAMAN

4.8 V3tWliUNsusesnuITiian iemsuimvdansueiidauniw

1.9 Uisvldsumasusadumunusminglagnsaaniguan

4.10U3nsthgs3nuudailaaitu (Preventive maintenance) aghatios 1 A%1/A) wiawerna laglidn
AU3N1s nelusveznategiates 1 U

4.11U39niulseivengnisldau Moter lifpendn 1 U
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9. 9n51AU5U
Anmusulugnsisesas 0.20 vassiAardsveandililasunausatu

10. N3AMmMUATEEIATTUUTEAUAUTIIAUNNTDY

Amunszezarsulseiuanudizaunnses Wuszeznahidesna 1 T duantuiiauznssunisnss
Sunan lnannunssunanseuseswan

11. AndasouauseaziBuaiuldy
yupduarian 94 2 01msSeunasufiRnsanzuImEAEnS i doeiueiunsiliu sanng
anuidndeilovensudeyariufumvioiausuayiansal visuaninmAniuidamed i
1. malusweld
nupSaaeian U 2 emsdsusarUfoRnsnuzunmemans wninendoriuaunsilsm
Wil 62 myj 7 fuasaniny uneswnsny Swiauesuien 26120
2. E-mail: passadu_med@hotmail.com
3. Insfwvi : 0-3739-5457 w3e 0-3739-5451 sio 60258-59
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