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seazdunnudnvuzans

wl & o a ar al

faumnsidoniuiddmiviafuuuaisvualidesnin 10 ns wiausvuusiude

(Steamn In Place)

2. &nunmiily Li‘]ufmwmgsqqﬁw‘%’éﬂﬁﬂ Open Frame Piping Skid sanuuvandmsusudog
wadqdunidlamams (Microbial cell) fiszuuihilvismnnieuuusmniuiannely
fuvian (SIP; Steritization-In-Place) lnsauaum s gaAUAL HIY
Aaufiuaes lnsldausmtugenuas

3, ANWMLIANY

31 dwnsfesdidnuamiuiiaesty (Dished bottom - jacketed vessel) w@matnaunuiag afia
\ns; 3161 Insiidnndiszrivamuguasduiugudnanwesdaviafu 3:1 (H:D) Tnaflvutn
ANsidau (Working Volume) Tadfisandi 10 ns

32 vinasituuuredts Ussnaudiedhdauuu Head Plate fivhunanauauias afa tnse 316 L
aalunasniguonsesdaiuarsdas sunuy electropolished nsnnaludafidianuseu
v3nuwasiiufialave (Ra) ldanan 0.5 lilasiums Tnefamudssusznouludediuseg
et
3.2.1 Usvnashdansdo Useneumedosineg liviosnd feil

3.2.1.1  Yaswwe 19 Tadwes wulitdeenii 4 9eq
3.2.1.2  Yasdmiusianu Exhaust cooler %38 Exhaust gas condenser S1unulyvos
A1 1 e
3.2.1.3  gasdwiusesruumamu sdlitesndn 1 dee
3.2.1.4 <Jasdwmiuyn safety valve w39 pressure gauge $uaulitioania 1 4aq
3.2.2 Uinminsfadiuuy Usknevlusredessineg laidesndn dil
3221 Yowwmbitesnd 25 fafuns Sunulidesndin 3 o9
3.2.3 USRI UaNS ;
3.23.1 tesmuialideandt 25 faduss dnnulidesnd 3 ¥ea
3232 sadmiu ga sampling valve duaulitosndt 1 gaq
3233 desdwiviingnmgl Suaulidosnda 1 dea
3.2.4 Unne UMY
3.2.0.1 dadmiuinundning (harvest valve/ Drain valve) 3111 1 904
3.25 uTnawnuwmidl Sdoanszanuuu sight glass vumlidesndt 178 x 34 fiafiuns S1udu

1 Yosdwisuuasiingnameludamizides

/3.3 f9...
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33
34

35
36

3.7
38

3.9

3.10

3.11

sl 1 2565
fiymannisiinmsmpnumeluamsdss (Bafe) aunsndruoenld
funulumuiunuu single mechanical seal vunanaupuaa afa 1nsa AISI 3161 Hruns

Tafiulanuy Electropolished uasluduyn sealing vaaunuluniuvianainesniin wde
Asueou

- fluiauuy 6 blade disc Srunuliitesndi 3 4n

dudiosduiatuvoanasludmin UsznauluheYagdsieluil

3.6.1 dumuiaa afla Lnsa AlS 3161 (Vessel)

3.6.2 wit Borosilicate (Vertical glass sight)

3.6.3 EPDM {O-ring)

fumydssannsanuussiuiiruseiilinnndi 4 barg v¥e 4 bar igamadl 150 aswnwaudua

3EUUTEUIBAINA (Exhaust system) a1nrnaludamadss svgnssutssiuiansesuig

0.2 lumsou Inafdaruuaa exhaust cooler v3a Housing %3a exhaust condenser ¥un47n

duaLLed aila Lase 3161 Aadeguiasuuureig Wietesfumsgydauinaemisiy

flumsssie

fign storage bottle uwhitiosndn 1 dns Sualitaandt 5 vin wievduraunuiaa aifa

dmiunewIn (Bottle Support) $1u3u 1 %

figanduazgunsaisingg fi

3.10.1 figandrdmiuiiudaegae (Manual sterilization containment sampling) $1uwlsl
UeENdN 1 %40

3.10.2 fignandd SACOVA dwiiuseans (Addition valve) wuu 3 ma Srunulifesnda 1 qm

3.10.3 fganardmiuiusdadnsidududs Srualifesndn 1 gn

3104 fymi91eenALasf9LUY Ring sparger YMANauALLad dfa 1130 1.4435 e
316L $runilaitforndi 1 gn

3.105 yensesemauazfedmiugaiidiseinia viminaunued afia uwiaudundunses
wn 0.2 luasau $ruau 1 9

3.10.6 A supply vesadaaduauuivdes (Open frame piping skid) w¥oudaidau sl
deandn 4 dg awsadendold

3.10.7 figngunsaldmivenshdaFossuusndniia (Lid lfting) Srunulaifesndn 1

AUAIUARNISYIATU (Control unit)

3111 dunvauniniou Yssnauldioe ssuuuanaa ssuuauugamgil seuuauey
Annsazangveeendiau szuumunuAtnniiunsa-sts svuumIUANMINIY SBUY
Uy szuutmseiuves ssuvdgyandoulunsdssdunasgafiuly (high foam alarm)
sEuumuANNsEdesumeies wazssuunsTeie Hudu

/3.11.2 druvadlassasn...
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3112 duraalanaiiyreuANN iU (Housing) vananaunulas adia e AISI 304
Wumesyusziulastudusartinindaandond 1p 20

3113 aunsnauanmMsukuiessyuuduiauuud aunelitesnd 10 89

3.12 gaviwresssruumunnuumiaee Uszneullsme

3.12.1 wiymuRuvdn (Main) wensnTINTessEULTid dyuemainsilinesuandudamn
dalunsmiuruusaensiines

3122 wylananiiw u3e Trend MIvLUesaswis 1 mes N I0LanInIwgInNg
yiauemns e sluguiuunsi vie Trend lnesednishitosndit 8 mniines
awnsadeniailunissuddiu 1, 12, 36 wie 72 Flus uavasnsadmuaiiitely
PgramsuenANULAndratsasiees

3123 wydmivaeuiieuiadn (Calibration) Todwiuasuifieuiiin 1Wu pH sensor, pO,
38 DO sensor #131190%1 Re-calibration Wa¥aluszwinmsmsiies uaelissuy
Totalizer #W3TuYn Rotameter , pump uay mass flow controller

3.124 wydwmuyamuey (Controllen Wdwiuiauazauaunishaugesssuugamyd
sruunsmu ssuumuanaidunsa-aie ssuumunimMsazaeraseandiay
Ay

3125 wydmiusernssuusinda (Phases) Iilunsdifudedmssndodumzdes

3.12.6 Lydygeasiau (Alarm) d3wuv alarm monitoring 483849 TR Process value,
System alarm waz alarm Ust for alarm history

3127 @I password Hestumsiisudfidilianyasameuen

3.13 syuunsdwennAlasing (Gassing system %38 Aeration)

313.1 szuumstweinawariisdunuy O, enrchment lngagauaunsHauseninaiie
DONTPAUAUDINF Lnfquhashufqﬂﬁ%haﬁw (Ring Sparger)

3132 @ansamunudnnnisivavatenianasingiiugn Rotameter Tutsdhitosndn 2 fia
20 Bnsvioundl uagawsamuANdasnisivarasenimiuya Mass Flow Controller
Tugadliitiosndn 0.4 fia 20 Ensriauni

3133 szUUAIUALIIYEINITAATUANNIUTEUY 4 Stage Cascade DO controller #58 Multi
Stage Cascade DO controller

3.13.4 Wswoineiuluu Ring Sparger Yunanauauad afia s 1.4435 w3p 316L
Frwuliveendt 1 ya

/3.14 szuu%m...
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3,14 zuuiiieans (Pump system) .
3141 Yusiia Peristaltic AimuauamiIsouls Tugas 10 - 20 seusew? dwmiuse
asazaenga-Ag S 2
3142 Yutlin Peristattic dmiudne substrate 1
3.14.3 Yuviin External peristaltic Insamnsamvasmmngasaulalugas 0.1 - 200 seusie
U dmiudne substrate 2
3.15 ssuumuaugungil (Temperature control)
3.15.1 flszuumuaugamgiidundninduuazndiledh (Cooling water valve and Steam
valve)
3152 awnsantvaugmgildludi 8 ssmeadsaniioguunitmdeiduils 90 asn
LGy
3.153 fvhingamgiiuuy Pt 100 wiswaasiain S1uau 1w
3.16 seuunInIU (Agitation Systern)
3.16.1 'izw‘ﬁ'yLﬂ%‘auﬁ@ﬁ”’aagﬁnmﬁww (Top drive)
3162 @unIamuANAIEITauAtsnaulutie 150 84 1200 seudewni
3.163 fuawasluniuluaile Maintenance and Gear free servo drive #38 Maintenance
free agitator motor
3.16.4 funuluwavainaunuias afia inse 316L (1.4335) LU single mechanical seal
U 1 9a wiouygaluniuziln Rushton 39 6 blade disc impeller S1urulsidae
i1 3 yAsiaile
3.17 SzUU%i’aL%’aﬁﬁwaLﬁvm (Sterilization in place; SIP)
3.47.1 fiszuvsiifanuudnluih dmiusufadddudiunes Vessel jacket gauanidauani
w84 exhaust cooler harduiifsdesiussuunsunadssesdunsios
3.17.2 fyevinpuiou (Flectrical heater) §1u3u 1 49
3173 awnsavigunnfdmiuindefunzdsdigen 130 ssrugnius
3.17.4 150U Manual sterilization Tudiuzeades sampling valve Wag bottom vatve fJasiu
msvudounamfuiass
3.18 TEUUATUANATIMLTLNGR-AY (pH control)
3.18.1 AUANMTINUMEIEUU PID control %39 Digital control
3.182 ansnmuaual pH Tugae 2 fs 12 arwaeden 0.01 nsssuuasyhansaufiudy
ga-easazanensavTesdlunismuauanme pH melufumaios
3.183 i pH (Duriin electrode sensor wiauanusavin U 1 98
3.18.4 dlszuy calibration dmiuirinnin-an '

/3.19 FEUUAIUAN...
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3.20

3.21

3.22

@ o

Vuilseim 1 2565

SEUUAIUANNTTaEABUBI0BNTAU (PO, or DO controt)

3.19.1 AIUANMTIUMEIEUY PID control wie Digital control

3.19.2 gansasualaT pO; 38 DO Tutis 0 fia 1009

3.19.3 Watnan pOw5e DO Wuwille polarographic electrode sensor w38 Optical Oxygen
sensor winuawsoIin S 1 YR

3.19.4 s¥uy calibration #wiuiaia pO, e DO

3195 fssuumuAunITAYaIYBERNTIIULUUABITLY 4 stage cascade ATMNTAAIAN
mavhnuswiuarudseunisniu sernisivavesing s

spULAURNATGLAAWBS (Foam control)

3.20.1 fivrtmszduneniuvila conductive sensor ivnalwsdnuseaivey nisuaese
asn Su 1 90 WdmiuTnssiuemissviursamarneluiumzdes

SYUUWIIIU (Pressure control)

3.21.1 fymndIaussiy 1wy 1 e awnsadnmuseiudnafutugie -1 8e 3 bar

YageriIsUTsInaNa 41U 1 90

3221 \Bugaweriuiiiamunantsiauresiunind suvadinuei swmeuinned Iy
au30lgAUTEVUUA TR 15 Windows®7 n3afind 1 aunsnasiensvesausday
w13 ilwasla (Trend display)

3222 fifammudewieda Eror Aeafumadeudadyaie w%’auwgmaﬁ;amm@ Error
Antu

3.22.3 fi5wUu automatic updates Hrelissuumsvhanuduiiagiu

3.22.4 FWNSOUARBBANIAAMIULUY multi-monitoring laBuaAKALUY multiple screen

3.22.5 awsodeiedoya (Export) MRBenTs Wy deyanisimnzdes lugduu CSVY file

P 3

YBAMUADY 9

41

4.2

gunsaiusenau

a11 gavhenududmiviansidsade aunsonunuamuugiidlidesniilugi -10
sruwadeai 40 swnwaldag denmquasdelidennd 27 8ns wazlidnsnisina
naniuduhitesndt 20 Bnssiound wiendensefudumedasgdunid

12 youanskavunbivesni 21 ih dvwandunathanleedalut wiheusanananas
(CPU) intel Core i7 %50 AMD Ryzen fnhearadvénlidesndn (RAM) 8GB fimie
TmAudoya lin SATA viefindy suimanuglivesndt 178 wiaugunsaliiuvina

013 i¥esUFuusadulvih aum 10 KVA S 1 4 |

Tarugrndamnzdoqiunid fwiyirdusuaiiGavnabidesndt 10 8 wiasssuUsudo

(Stearn In Place) l#¥uanAsg U 15O 9001:2008 |

/4.3 ghauainmli..
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43 faveralddevinisiadsuazfaudaseuriil ssuuind wasszouiiia auidnin
winluladTdnidaidudivunsuaunsaldonldd

44  alenisldnuninewssnsdinguattas 2 ¢

4.5 FuuszAugunw 13 duaniudweu

46 dwauwioudadail drinnaluladfifusidad o.dndes suasidn

/ | Lo

ATD.. e U THT TURTSUANT AT T e e NTTUNTS
(ngayind nsznsiad) (WeUdisny viesn)

aq%a.........Zi"..................ﬂ'a‘sum's TS OO OUONOOONEN .+ 114 s b
wwsivdy Thayge) (WeRf Usuasgas)

e e,

LI OO ) & 11 4 m%‘a....‘........ﬁé?:i:.@.‘%ﬁ:mm...nﬁuﬂ'ﬁ

(ggaiant awndiv) (Wnedwny ASuau)
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FuazBunRMANBZIANIS

IASpenuansazaneriallwanwsautianuseu

Sauwaievill Duesesmumsazanewissiiaudeuluniasufisaiu

Anwuzlany

3.1
32
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11

312
3.13

3.14

3.15

3.16

3.17

saSenivhuezgiiiion waswiumahheergiidiuvioaumueaiiaieuseieniin
fasdasiualiiiu 161x290x100 fafiuns (hiadnxga)

AIUANMETZUY PID control

uawasylim Brushless (BLY DC motor

annsabirnudeuldlugumgiinng 50 fa 350 asrngadyd
AALEI5BUBINNSMIUENS 30 4 2000 sBURBTT
sosfulSinuarsazanelunismulalidesnds 20 dns
floumdusiugudnanvesviundliosndt 140 fiadiunas
Fulmimsusussglalitosnd 25 Alandy

fifdslumslimudeunglugaa 500 fs 600 Tast

Y

auaudesruuRinea whisuanwaluuuuiiey ewanmgamaifuite wasaamal

u

=i

fieenld

ﬂﬂuuuuﬁm%’uﬂ%’Uﬁhqmw%ﬁummmLgasau’l,uminauaﬁaza'&sﬁmﬁ%ﬂ?aq 2 Yuuandu

fyruundndoumaeady wnuviunsligamaliganit 50 asmwaidaa aulilidernw
wanuieuagiiniiaaias “HOT TOP” w3 “HOT” wiimgaldanuieuud wilaA1u
Uasadysagujinnu

annsoidannisiimuiould 3 Tuue A

3.14.1 Optimal mode

3.14.2 Fast mode

3.14.3 Slow mode .

fiszuulastunudeuiiguiuly Rellegamgiigandt 450 asrnvaduaindaasUadalyi
AYILTauYIU

aansodunatiunisirudeulddaus 1 unit d1 99 42lue 59 unit Tavannsadenivun
msdunald 2 T Ao Futaniiufl uavdunmilegumgRfeniitmme

ansoRefy Temperature probe PT100 1§ fgunsaiwianfuiates

/4. Farmundue...



T4 fEivuRdue SN E 25@5
g1 Tdlwisinluaiag 220-240 Taad 50-60 1Bsad

4.2 Namcumﬂlﬂ'iummsmu CE waz cCSAus

43  geenaiidreausimslden Lt.a.,a@unmm”lmflmmmaamu’!mLtﬂﬁmwmunfmv
anunsovitnisldauasuiluldies

44 SudsziuRauniw 1 U duaniudaey

]

)

a5 fgiensldeunmninguazmendingy eges 2 yn

46  dwsuniouiasauanioldauldafdninalulagthiusidnd a. undes 2usssvdun

ata... LUsmsunssns adde.. . ASTUNTT
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JavidunAuanvNTIANIL

R \Atpanmuastinundnd miuasUSing 40 Ans (40L Magnetic Stirrer)
o Fnuawill Buisissmunavatsavanerd uuldndmivasuiunas 40 AnT nieudiy
wnmuansiielvasasasazaadiuldd

3. Anwwiawe

31 saadunsmuasasaewiinliyiunthivesnin 40 das

32 uasasinunalinnnnii 240x300x35 fafns (naxem/nxg)

33 dnSesvhantan stainless steel esenmshmmazaauazliasiunstinnsautas
a15iadl

34 dussesasoldnumeligamal -10 fa 40°C

35  fwthsuansmmuidisaveguiushuniiieies ndaulunamununisin hun
‘t!umuaum‘nﬂﬂ-ﬁmﬁ%aq tudfuiuazanauiiasey Gudentvue Wusd1les

36 wnrsaudumanisevlunsnuasidsus 100 - 2,000 sausiauti wiedndy Ineusy
mudasauiiniuiiag 10 sausou

37 amnsouiusieidiinlédud 5 - 20 T Tnewiunsias 5 Sad

38  fssuumnudasasdt “Quick Stop” sruumganisyhnuaety 2 Junil wazaRATIIABINS
UANYDANTITUE

39 fiflafdumingnudn (Memory function) sstufinnisasdndrgaieUainsas s

azanlunisidau

/4. Fofmundue...

e



v a P
TaimMuAdUT

wileanm 1 2565

a1 WUl 220 - 230 Taast 50 1B30d |

42 wAnAslaSunInsgiu CE marked uaw Protection Class IP22 annsodeatuluuastiile
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