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T9YBULYAYDIYU (Terms of Reference : TOR)
yaviraudutulafauuy Ultrafiltration wiln Cassette
1. anaduin

ﬂsvmumswami’ﬂ%uiiﬂmmLaULVTwL{"Jaﬂ’lusﬁgumaumsv‘hﬁﬂﬁalﬁvﬁu%’u (virus
concentration) felA3ad Ultrafiltration Tngldnseadiuwiin carbon-ceramic tu UagUiuuiumgndn
1mwaﬂwam1aﬂiaa°uumuum m’Lmualaniawmmamﬂﬂmuaﬁ '«1vm‘[ﬁlummmmmummam’tu
Funeuiils Fafirrudndudosdavigaianududulafauuy Ultrafiltration  ¥iin Cassette w14
VAWTILAS DR

2. Inguizaen
wellayaviaudiudulisa uuu Ultrafiltration wila Cassette anldludupaunisviui
Thfadutu

3. fusudAgiauaTan
3.1 gussasasaverend saludiiodvaneanivssmasmdesieis mamaidmseiind

‘4]
3.2 wUsvaaﬂmLauaswmmaﬂmﬂumwmsz ‘uali‘lu‘umﬁ’nmjammmumaamaswms

9
Yaa

wagldudadouiiondn malmﬂummlmumasuaqm‘saﬂwumqﬂﬂa WS?J‘UﬂﬂﬂEJULUUNWN”IUGYm%L‘UEI‘U
YBINNTIUNNT

3.3 ﬁﬂssaaé%Lauaswmé{aﬂajLﬂuﬁﬁwa1Jsviwﬁs'mﬁuﬁuc’&auasmwsw5uLLau/‘vf§a
maalumuwmaﬂiﬂwusmnusumwawLauammﬂwﬁ‘lwmmsmmmﬂawaLaﬂmauna  Juuseme
Uszmnsindeseiinsmedidnnsetind visalidugnszvhnnsdudumsdavnenmsudetusian
agradusssy

3.4 fussasianaenemiedifudldfuendviviermmdudiu Svenuijeshivertuena
ne ﬁuLm'%’ﬁma%aﬁl,auswmlﬁﬁﬁ'léi’ﬂﬁaa°§'W1§Ltaxmmﬁuﬁumiud'nf’u

3.5 Uﬂﬂamaummﬂam.vmnLﬂuﬂammmaﬂuaa’lumuumlmumssumja"l,i’luﬂ’m

o

[

i’WEJ‘UE]’J’]LUUﬂﬁEUﬁJ’IﬁlJJI@LLﬁmU WIneUTeIe viauamlndnesunesshigndewsud niluansed ey
36 qﬂﬂawsaumqﬂﬂamumLﬂuqangapnwmm'rwuaqsgsaﬂﬂmt.uumsaﬂeuaamma
MszuuBlanvsedind (e-Government : e-GP) fasamuidouluszuudidnnsefindvesnsudayTnans
Aiuldguideyadndedninaniasy (wuudnunluiutuee)
3.7 AdyasessuTetuiudyisuians nuumms‘umaLquuma“ﬂswqunamlumu

U

amwuumwﬂammmﬂsumaLﬂumuamnlm(uuumLmuzymur;hm anlufutuees)

4. AuANYMSIaNIY
3o gavhAuutuliFauuu Ultrafiltration wila Cassette
2. &nwaugiily  WHuiedesnseauuidudu (Uttrafiltration) #438nM3nsesuuy Crossflow filtration
9iln Cassette dmuldlunulsavnuasiniey
3. ANwULlaNIY
3.1 Huyansausnansliiudavislagldiveiia Crossflow filtration anansansenithialdlivosnda
2,500 dn3 lassadvihanawnuaaatia 304 uagliumsguswnlitdosnin 1500 x 750 x 1500
fiafiuns (@nxninaxaq) thwiinlaiiiu 420 Alansu woudaidou S1umu 4 &o (@ofenld 2 &)

/3.2 goutn...



_2.
3.2 yadudausiunsea (Filter Cassette Holder) fswasiBundi
3.2.1 yoduBausiunsesiivunalahiosndn 1230 x 240 x 348 fiadms @nxniraxgs) thmiin
laitiosnin 80 Alansu
322 aunsaldusiunes (Cassette) Ialiifoendn 20 wiu Tnefiitufinisnsessiugeanlsl
Hounin 14 m519uns
3.2.3 Usznaumeiiuaunuad 4 uiu [dudausunssamdouvioniadivesansazaie
#19619 (Feed port) Maduaeuunn 1 % H1sau 1 vie vievnasenuesansazans
#19e19 (Retentate Port) Ynasuuuawia 1 % 717 $77u 1 vie wasvionsesnes
ansaranefiingaTiiuN1INTeILED (Permeate Port) 4ua 1 07 S1utw 1 vie Tae
vienatn-aen NAMNIRNHTaANUBNBE N TALILULILE UALALAA
3.2.4 Judniomunvhanausuaaaiasin 3161 nefemiuiSeuiin Ra< 0.8 pm
3.2.5 Sasonmuadiuwin Sanitary Tri-clamp flange Ynannuanuiaaada 3161
3.2.6 Yziftusiavsavianntan EPDM @léSunsiusesain FOA
3.2.7 fisyuumsBauniunses iuszuu Hydraulic Clamping yhlkiresensuftau
3.2.8 @1N30YNN3ELTe Steam In Place (SIP) AUYAIUBALKUNTBINT LN TDY
(Cassette) wsouiula
3.3 Yuderiuveaman Rotary Lobe Pump d71u3u 1 4 fisvavidundiil
3.3.1 ineausuaaaiiayiln 316L (1.4404) fiAAnueudiin Ra < 0.8 um lauildese
uvda Sanitary Tri-Clamp 2u7a 1 % ih
3.3.2 gunsodeinuansazanssmsgensnsnisivalitesnin 7,000 Ansradalus fian
AU 4 u1s
3.3.3 ansavinanusiseulsitdesnin 685 seusiaunit ddslu 2.2 Alatad
3.3.4 Rotor \Juvila 2-wing Wagil Single-mechanical seal
3.3.5 fsvvudesulildfhnudislifiveanarlumdy (Dry run protection)
3.3.6 Unifiuhainian EPOM Fslifunisiusesann FDA
3.4 szuuvia dosie (Port) 1nds uazgUnsaiusenay Snwasidundai
3.4.1 vievhdheauauaaaia 316L#uneluvie SAAuEeu Ra < 0.8 gm
3.4.2 ManYuwiln Electronic Diaphragm valve Yhanaunuiaaaia 3161 HuRaneluiien
AU Ra < 0.8 pm YztfuvieanTag EPDM Glé¥un1siusesan FDA
3.4.3 1d7USviev it (Feed line) Wuwiln Zero dead-leg T-valve aonuuuly

ANUN50%UA1NYRIINNBNUNATUTEVIYINule

/.3.4.4 Tgunsal...



3.

3.4.4 $igUnsaing29TnAUsU (Pressure transducer uag Pressure gauge) @13n50m53Tals
Taivlounanluaing 0 - 150 psi %58 (-1) - 5 bar

3.4.5 dszuuniouguniainsainAdnsinisiva (Flow meter) @anunsauansavionsesn
Y99a5araNuiEN (Retentate) Larviavnioanvasansaratufing 19iinIums
N30UA7 (Permeate)

3.4.6 figunsninsvinfinadunin-ana (pH meter) wiougamail Pt 100 v8wnseen
Y89A5azaNMBEN (Retenate) WA VBVINI0ONVDIANTAYANEFIDENTIHIUNS
nsaedl (Permeate) ansainmaudunsa-aralalugie pH o - 14

3.5 yamuAuLarlasaie (Control and Skid frame cabinet) fiseaziBundsi

3.5.1 gamuauluszuy PLC Tnefiwthasuanwauunalitionndt 12 duvududauasiissuy
Password protection %38 Logging of All Program Variables @y critical
parameter uag User management system#3a Multiple User Accounts @3y
ivun level veufuRnu

[

3.5.2 gamuANaNSaAIdiwelasaunsanidunaunisihaulane
3.5.2.1 Concentration

3.5.2.2 Water Flush
3.5.2.3 NaOH Flush
3.5.2.4 Final Flush
3.5.25SIP

3.5.2.6 Storage
3.5.2.7 Drain

3.5.3 Aszuy Alarm anunsauanslaldu Process value alarm, systems alarm wagdinas
wans Alarm history ¢t

3.5.4 fsyuulesiuanuduvieniadnasiinung (feed line overpressure protection) Tne
\A3sREvgANTYITY

3.5.5 53UU Electronic Data Logger amnsaiivdoya muunsgiu 21 CFR part 11 lag

au13avuNnas memory cardld aunsatufinnisnfiweslalidesnin 8
ToadtynyIns FIaNIOAUINLALUARIAN TMP way Differential Pressure (dp) wu
e lnsanunsataamsivesuardudinldd
3.5.5.1 Feed Inlet Pressure
3.5.5.2 Retentate Outlet Pressure
3.5.5.3 Permeate Outlet Pressure
3.5.5.4 Flow rate in Retentate pipe
/ 3.5.5.5 Flow rate...



-4 -

3.5.5.5 Flow rate in Permeate pipe
3.5.5.6 Temperature Condensate pipe

3.5.6 YAMIUANANILNIANAABUNITIIVBIUNUNTEY (Cassette) 1o
3.5.7 s¥uuU Emergency Stop Switch evganisyinnudisiinmanisaigniy
3.5.8 gamuAunsiUatia (Switch control box) Ynanaunuiaaasia 304 uazldunsgu

Protection rating lsitiosnin IP54
3.6 UNUNTD4 (Hydrosart Cassette) %fia Ultrafiltration $1uu 20 uiy fiseavidondi
3.6.1 7anyiunan Cellulose base
3.6.2 flvu1n3nsas (Nominal Molecular Weight Cutoff ) 100 kD
3.6.3 \A39@319904 Gasket ¥u197n PVDF wag Sealing 131370 Silicone
3.6.4 ausanuussiuvagldnulaliiiy 4 uvns
3.6.5 aNTANAABUNSYI (Integrity test) 16 Ineiieh Air Diffusion Rate luilfiu 15
faddns 9nAsiaud (ml air/min) (P, = 1 U13)
3.6.6 ansavAuareauay disinfection Taeld 1 M NaOH 16 uasifiusnwiusiunsss
(Cassette) Tu 0.1 M NaOH
3.6.7 awsavhnssinde Steam In Place (SIP) NUYATUTAUKUNTDINTBUUNUNTDY
(Cassette) wouriuls
4. Fofvundug
4.1 14l 380 Taas 50 LEsmd
4.2 undnsausilssnuduanldusosnnsgiu 1509001
4.3 SuuseniuRunmed ey 2 U duviniudweu
4.4 fiauesmlfasioshnsuivdssiuiindoudom Yan szuuviauarszuumuAunsiiuly
msfnRulevaaouLarUTuuRLATDY Wanusavihanuldmuingussasd Tesausuwuuluiu
fureaunsA
4.5 GELauaﬁﬂﬂﬁﬁmdmauLaﬂ?ﬂs Installation Qualification/Operation Qualification
(1Q/0Q) NnnuTEngHanIwIaxluTudwey

]
a <

4.6 \Jumysiausindesiumsnsinaoununmlagdfuinueu o aoufindn (Factory Acceptance

v

Test) uaz o aauifndsidinnalulagdiineidninvun (Site Acceptance Test) lagg

v v Vo a G P @ 4
Lauai']ﬂ'ﬂaﬂmaqL{IUNSUNW%QUﬂ’ﬂ‘UQWUWLﬂEJ']‘zJIENﬂUﬂ'ﬁC‘\i']"\]aaUﬂmﬂqWW\’MNﬂ

Y
4.7 @ifesdauniouA3aIIns
4.7.1 glensldrudunwdinguiasnulng U 2 90

4.7.2 1Usunsu Preventive Maintenance w3au Log Book  91u3u 2 4a

o (Y

4.7.3 alatsednyaziasiniiaiadng U 2 99

q

/ 6.8 4N1SUSMS...



-5

4.8 finsuimansraguainuuaiomn 4 ey Wunan 2 T Tneudsmbudfamioulusunsy
Preventive Maintenance w38y Log Book 789n13U1395nw
4.9 dswounienfndtlagimnsuazdaiiugnis awannsaldnuldiidninmalulad-
feidnd  0.Unvee 2.uATTIwEIN

5. ssugamuiiunig 210 Ju

6. sswziiadauay  anwlu 210 u duaniuihdyan

7. WQulunsdam  19,795,000.00 v Euiid e L RuUImEIL)
’Iumitauaswv-mgl,auaswmﬁadLauaam'lm‘nzuv?w (Minimum Bid) lsitfeninaseas 30,000.00 v
MNTIANGEAVDINTUTEMINTIANT Wagnsiaueansmasain 9 W Fesausansmndarli
ffeundn 30,000.00 uW MnTMASsaRTheTiaueanud

N33UNT3
(WgausnY MIEN1939d)

ATIUNT



o o € Y v aa a d a
wilsdaudnilaulun1s¥auasn1sdnedisdsnimnsBiainnseting

FUNTY “ HTUUIMNT 7 108 oo (Fousemmannnany)

Fasslutizenin “gluimsmananansdidnnseiin 7 drevils UEUIIAIY A M.
(szq'lﬁ‘ﬁ'mwui1Lﬂuu‘%'Jwiwﬁ‘ﬂ,u%‘@’wwwu,ﬁ'mﬁudwﬁwr'fﬂﬂaﬂ)IﬂEJ ..............................................................................................
FasieluiiFund “dTavBiauesen” Sndnevils

a3 dheanasBugensutouly uag I5UJUR U mUsTYan8IT AT

s

Bidnvselind fall
1. inquszaeAuBzvaULLA

[

v a [ a [ 1% ad a a L4 al
HIVUING ‘Ui%’i\iﬂi]&iLUﬂﬂ']ﬂ’liU'iS;Juaﬂ’J‘c’J’JSﬂ’]i‘VI’NE)Laﬂ‘ﬂii’]‘Uﬂﬁ MUIYaTIBYA

@32

formuavdeussmavesnsuugdnd  Foa Uszyadenagiuet $1uau 1 318ms AawiZnamne
o o - P o o Y a
didinnTalind 1avfl e- /2558 (ANY.)  A9TUN ..o, LLascg'lwsm'smmmma

a o

didnmselind  fmnuuszasdazliuinsseuulszyadidnvselind  Temnasduiiunsmuseasiden
nnausilumstivimsmussdesudminueniguuns Thenswanmeismsmdidnnselind wa.2549
waedfiildsuuddidufiaviiauena aussmmves  naAdnd  Jos vszyade
apiel  dwou 1 venskeiBmamddneelind il e /2558 (anv)  atudl
........................................ pieduiEues M e nen uazamA Aifavun uaeBusesuiURmusudeun Sreu
2. derimundu
2.1 wifivesdfiansiauasim
2.1.1 {avBiauerimazdounEuesa a Yu ia uazaoui Admuslasdas
djunauduauenimliiu 3 au wavliawnsafouvderiugunuld uiannsanenneufunuuiay
ool
212 delimsiauenamedidinnsetindiaioduud fiavosmaulaauniises
dldndiauenmusazseinamedouiodignszuiumsiauesan asnududunsiauesinny
LUU Un. 008 finssumsusznmnsantimseul o veuauesiligiiaviaussieussirey Jeay
AU1300NIINVBIAUDTIALA
213 lidvSiauesimAoninsfinuusenamsussnesauesuuinisuay
AesUuRauetuaTInsh i’mﬁu’qﬁaaﬁﬂmuazﬁwmmL‘ﬁﬂﬂ‘lusswLLaﬁ%'msLauai"mww:ﬂﬁU%ms
paenanadidnnseting Auamaliluiules www.gprocurement.go.th wargiidvsiauesmsoning
vpaefimsiaueAneudsimusiuauesmiduleivesliinsnamnansdidnsedndluadel
22 mBundndssiuveiiaviiaussian
ThSuusmsSundnuseiuvesesdiidvSiauenaludnniosas 25 venaiudl
o lunsdlfiffiavSiauesmnsgyifindouly i
22.1 filavdauenmlidefunmsnamafouiiodhgnszuiunsiaussmemaiy
nan uazan Ui vun

Vala

2.2.2 fiavSiauesimminamzilouud B LOG IN 1dsyuy

/ 2.2.3 GHAVS..



-2-
2.2.3 gfidvBiauesim LOG IN ud wilifimsiauesen vielauenaindouly
7l e Amun Tasmsiauesiagenin viawhusageaatunisUssmasay visiausansmiush
(Minimurn Bid) wiazaisiilaueansatiosnn 30,000.00 um
224 fildviauenemblamneiletsluuu un 008 uwBummaeTElumsEueT
23 AsTsulisumsussya
flavSiauesimitldsunisdmdanandFuuimslidudrusnsnauesaiosae
FrsgAldinglunisdanisussyan iAudlduinismatnnanedidnnsetind 1Judiuiuiy
................................ UM ottctnrsssnscssnsnnnnn) | (TNTEYAANRUWED) TneT1ed15e
andeamety 30 Yu Suusdldsuluudmidanglivins
24 mignssaimaiaueTIm
nslfiffiavdiauenmidingnszuumsiauenaliiufetunanisinsanves
vmthwmhenu Tigvssalieanznssunmsivhenmsianimedsmsmedidnmseiind (nam.e.) anelu 3
Fuuusfuildsuuds uaz nome. azfnrsanliiadanislu 30 u Fdlusswinedasduiumsiuney
soluiila
vieid wngRavSiauenmildignssalludniiindesiussuuvieteyamsauanen
Ussyavasgliuinsaatnnandidnvseind glivinismaranaredidnnselind axthdedoyasin
sudeyanarweuaiassiniig (Log file) nazswnuaTUNaUsEarol TUUIM ety
25 misenAvivesdfuinmaanarddinseting
25.1 iidvdiuesimitfeimsiavesialuiasgarievenisusza msvims
Lauaswmn'aunm%qmmsﬂszgaadwﬁasJ 1w ﬁqﬁtﬁaLi‘JumSLﬁ'anmﬁW%’umsLaumwaa%ﬂgaﬁ
g szuu Server
252 wsfmamaauena wasnafiuandussuugudeyanatainaial
e (Log file) umdnguuansnmsiauesaviniy
i1 3 e Iiunuuazusenujiinudernuuazfouluynussmemuniisdeatui
yaflaenansiieator wu wenansUseminsm Husiu Seldanumdatseiumsudon @i 1
Wuvdngnluenansatuil wazwemauiuMsnTmmsUsras Tuiuuaziiandanan

C 1 AUINIaIRNans
(oo )
R TTR Y R
D) oo NUAVSiauasa
(oot )



- -, - <
wuuludutaisuemsusenmnimdesasitmmiddnvsetind

=
WSEU UTEUAMENIIUNNSUTENIATIAN

L WU e DEAUT. e
DUt MUY ssmssess oo
RS O FINTOce s ISFNY o
L Qaaumﬁwﬁwﬁ Rnsanideulusineg
Tuenansmsuszyadaseismevmedidinmsetinduazionasiudial () 18 log

papAazsaLTUTarimusuartouluiuud sisdusevid i dudiinnauinsufumuiitme
waslidugfanuvssmenums

2. mdweiauesensan Tueuins Sesmualiluenansusznasemaede
Brsmedidnnseind dwielud

a9 TIUM3 | Mvusdaey
L [ gavianudutulifanuy Ultrafilttration wile Cassette 1 9
3} O
HAATUTUTEN .o
3. Anauetisgiueg Jusesngn.............. U duudTududusimanving uasnsu 193U

wuoil w nalafldneoufisesuimunssesnaniing vieszusnaniiléBeeonlunmuvmsaduaunsi
N3y Sawe
¢. Wnsdiidmdlssumsiasatiduduusmassmenaieseismmddnvseling
FwidrFusestiay
4.1 ﬁwé’sgrgwmmwuﬁrgmw%aﬂmau,uw”naLaﬂmimiﬂsxaga%aé’wﬁ%’msmqaLﬁﬂmaﬁnéﬁ’u
nsuuednd melu 7 $u Sudennfuiildsumisdelrluvindygn
4.2 wouvdnuseiumsufsamudagn amuitseylilute 7 senenasmsdszmnnmie
MeisnmsmedidnnseiindWiunnsuuaded neuvSovnzildamumiludygidudinauiesas 5 vesmm
mué’zymgﬁlﬁssqlﬂu’lvLauaiwmﬁ Lﬁanﬂwé’nﬂszﬁumsﬂﬁﬂamnﬁfyfyﬂﬂagﬂﬁaqLLasﬂs'uz'hu
vindmh i oRbiRsudunailsssy el dmdeenliine Sundnussiurende

Fonfesnngoenuisdemuseiu muiduivaldandomelarieniiunins waznsu Taveeendnms
Ussmanadesieismemedidnmsetndfils

5. dmiweniuitnsy lifianugniuiiazdudiauei savislidosiuinveuly
Aldanela  suenadetulumsidmidldiduauesm

6. UTIMANGMUTENBUNSARTUN 19U F70E19 (Sample) uAmenden wuugusienisasden
AudnwmawE (Specifications) dsdmidlsddiuninsy Fmiddusenueuling Tiluonansuay
VSWIAUVDIN NI NS

dmsumetnaiivdensoliliuds Fensu Auld FmiderliGensosrndemela q MAatuiu
fogtiu

/7. Wolluvdn...



-2

7. vedhumdnussiulunsugoalasgndesmuiilévinmmudlauasnurmagnituuss
FUAUDE FIMVIBUOU ...t wedumdnuseiy
BOATUTWIRY um sweuruil

8. TWAARTITADUENANTAN ) ﬁlﬁﬁu‘[umsﬂixga%aé’aai‘ﬁmsmaﬁLﬁnwsaﬁnéﬁiﬂa
auldeauan wazilafinnsu lisessuRnueule q lumuiianwans viennviau

9. msUszmmwm%aé’afﬁ%msma%Lﬁﬂmaﬁﬂéﬁlﬁ?juLaua‘[maﬁejwéqaﬁﬁu wazUsIAN
nadean viensausuAnilaghiveushengmneiuysralayaravis viionaneyana videfurig
vudu Wiln q TldBuauenaluasidienty

VAUDNN O YU WADU.eeoeoeeeoeeoe T R

Useirums(@nid)



A UANETIANANRAZNIATUINTIAINENNTIATaTAd Tt uraadne
ATIUERINRLIVUTZINUTA SUS AT TuazTIAINaN(S1AE19E4)
o o P> '
Tunssndadadreiildaunontng

Yolasans Foaginet S 1 518ms
/mnuivedasinis drdnmalulad?aiueidnd nsuuadnd

NRUIVUsENUNLASUTRasT 29R3usuUseRnas S3u0uEY 19,795,000.00 UMW
AuiauauaufilumRuuIMaIw)

Sufifmunsiainans 28 manau 2557
3.1 gavharnududubi¥auuy Ultrafiltration %ila Cassette §7uau 1 9
TIUIURY 19,795,000.00 U

WUAINLIVBISIAINAT (51A191984)
4.1 US¥W S weillnea 3100

18 T0AMLNTIUASHIMUATIAINGNS (51A181954)
5.1 wwauiesi iwysndvna
5.2 UNEMIANNT 1NYNaNYIal
5.3 UNANIAT YIINYS

2 —




