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(Diode Array Detector)
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488,756.25

(Fluorescence detector)
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341,735.34

(Computer and Software)

4.1 T1sun5un591197U (software)

a o
4.2 YANDUNUADT (computer)
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4.3 INTDINNNHA (printer)
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ma"[ma VIuwsSgunazesgiszaeAazLawasIAn TafAdelinasant uaz AIHANAY
Lk
35 gUszavAazianas A nedainzidenluszuudiannsafind (e-Government
Procurement:  e-GP)  wavnsnvndnatsiiiuladguddayaindadndranindy
(www.gprocurement.go.th)
3.6 guszaeAvzianasIAnosliaglugiusilugliuansindsiesu sred1e wiaudns
Undsnesu s1ea1e ldgnassasudanluansedrAn

el giawasailasunsaadenldifugausnisuszninsian uasnand
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‘ZJE]\‘JIF]‘NH’I‘SYIUF]F]EI n3eRAyanallug dyaIiunienwaassy (atufl 2) wa. 2554
UsznA o Sui 7 SuanAw WA, 2554 uazUszniArmznIsinislasiwuasusiulsin
NNSYASAUNIYG Seandninariuazisn1ssani wazuanitydsnenissusiezaslasenis
ﬁqﬂﬂaﬁ%aﬁﬁqﬂﬂaﬂugia”u;fgwﬁ'uwmﬂmmaﬁg (RUUf 3) WA, 2555 UszniA o.
Fufl 8 RANAN W.F. 2555

4. wuuzUsiems nlenadnvazian: wisslasinlnnsilufinvasuaiussinsaings
1 ¥a UsznauseAmMaNGR maii
Auanuazyialy
~dwiaTasfed msuiiaszdrmefiauazusuinaistasldndnnislasannnsd
wuuzaanalUsznsnings lduenuasniusinuansineldaaananlunam
~3zUURTINIREINIsaRaIdInuAaNames e taaldszuu LAN (Local Area Network)
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{uduinfaussazans (Quatemary Pump) WangaMdanasaIn1A S1uu 1 ¢
\n3sednansmntesnlwiiuuualugugunginieg els (Sample Thermostat Vial
sampler) UasdssUUAIUANMNHABANT T17W 1 %A
\A3ens1ainsnsuuulalenasisd (Diode Array Detector) §1147% 1 %A
Lﬂ%iaamﬂi’mmmwwgamimmﬁ (Fluorescence Detector) 31%3% 1 76
\nSaetuiindug o Uszanana uazUn#indoya (Computer and Software)
gunsnivsznau

deuludu 9

ANANHUZIANIENIATA ¥3aN19T YIS

Jusuiadaussazans (Quaternary Pump) fisneaziBensot

1.1 Ondneanansazane lnganisosassunislidomwivansazarelandaios
4 #9n (Quaternary Mixing)

1.2 vhowsleszuulalasdAuuugngu 2 A7 AauuuanIN (Dual-piston in
series) ¥305zUUBUARNTY

1.3 f5zuui9aneIe M ALUUSR IR (Degassing Unit) 276 Integrated 121U
FA1IHs1%2% 4 channel n3a5zULARARNI

1.4 @SaNWLSIRUgega laLakaendn 400 U1§ (W38 5,000 psi)

15 @ansndiusnanslnazasdnsazate (flow range) mous 0.01 A9 10
fiadansseuwn niefini1 uazUsuannazfenlansas 0.001 fadansse
w1N WIeANI

1.6 HAIANULNUKEI2098RIINTIAR (Flow Precision) 13iLfiw 0.075% RSD 1138
#oENIINIBLNIAU 0.02 min SD

1.7 #AIANHYNABIIBIERTINTTING (Flow accuracy) lalfiu 1% wia 10
lulasdnsmawii

1.8 ATN150YINISHENTEITAZAN8ULUY Low pressure quaternary mixing Aae
WANNIS gradient capability using proprietary high—speed proportioning valve
wiaLUUauAANI v

1.9 fAnuududrlun1suanans (Composition Precision) 1488171 0.2 % RSD
W321aeni1 0.04 min SD lABEINIIONISAIINTTHEN L611%a29 0-100%
Tneusulsnsoas 0.1% nIamn

1.10 #lA1 Delay volume ag/lnz29 600 - 900 lulasans nIasini

I o)A
LV



2. (ATednasnIadeanlusiinIuanaunndlle (Auto sampler) fs1eazidennvii

2.1
2.2
2.3
2.4
2.5

2.6

2.7
2.8

2.9

fN190UTIYTIAldansAIegvawIe 2 Aafddns lalddaendt 120 maedne
n30auIn 6 Aaddns liaendt 36 AIEN NiaANI

fnnsaivua v na1saiag1elanus 0.1-100 lulasams laeainisn

Usuaranuazdeala 0.1 lulasdns niafnin
HANAHUNWE1289USHIRSA8819 (Precision) TaN1nNIT 0.5% RS
sasanwATINAwlAgegalaiaenit 600 1S w3a 8,700 psi
§1N130AENTEATIAINHA (Sample viscosity range) @9 0.2-5 cp
N306N7

fidnsumilanaasansiiadne (Cary Over) 61nd1 0.005% lagldszuy
needle wash

Tdialunsdaeenin 18 Jwfl lwwsazsaunisén (Injection cycle time)
fNTaRARIABENEIWIAET 30 wuiiuns lApgneios 2 Aadw
ﬁs:uua:uﬂaé’wﬁl,ﬁa‘lﬁ’[,m"qmwgﬁmum”aom‘s Tsigefivagneias 650C
AHNINAIUANY NN RT0eaIn e e Al uNg RIS 4-40  B9AN
wwaldea  wiandrendn leefigunsallvaanuidwafia vapor-compression
refrigeration system WiaTRAauAANI

3. 1A589n5199Ra1s5uUY lnlanaztsy (Diode Array Detector) #518azidanndth

3.1

3.2

3.3

3.4

3.5

3.6
3.7

funasiiiausadunasnfiafiSenuazisainn niswinlalonsssdlivas
N1 1,024 element

ax1saldawludasanuenanin (Wavelength) mows 190 fiv 800 w1l
WNAS ¥38N779NT0

HANGIUIUNIW (Short-term noise) %88nI1 + 0.7 x 107 AU 71 254

WAz 750 WILWNRAS

ArAnaLdesunanidigIu (Drift) waendt 1x10° AU/hour 7l 254 wilu
LA

fiA1ANNgNEBIIBIANEIIARY (Wavelength accuracy) Banaialaifiv + 1
WILWLHAS

i1 Flow cell 2178 13 Hia8am3, Cell path length 10 mm ¥SeaWIRERAENI
figmsmsiivdayagega liiasnd 120 185n

4. 1A389ATIIRA1SUUUNGEaLTATUF (Fluorescence detector) {318AZIBERAAIN

4.1

(Unaa one signal EINITARIVANAIIHEIIAAWLGNA excitation A

emission



4.2
4.3

4.4

4.5

4.6

4.7

4.8

finaanrmwaLsnafa Xenon Flash lamp w3aginduiiAnid
Arawlalunisnsaia ffnenn (performance) fifiA Signal to noise
RAMAN peak 209t laistaendn 3000

fl49Aan excitation monochromator AIWA 200-890 wilwians nianiae
171 UALEI9ARWLUY emission monochromator AIWA 200-900 W1 lwLHAT
#30n719n71 1Ae bandwidth 20 wWIlwHAS BI8ANIN
a‘imwgnm‘"awamuwmmﬁ% (Wavelength Accuracy) laitfin + 3.0 wilu
AT WAZASHIZN89AITNENIARY (Wavelength Repeatability) Taufin +
0.25 WIWLNAS

fszvufindnen1nlnnnsnsi9in gin PMT Gain #aeludiwaad signal to
noise #3a5zUUBUAANT

fUSH1m3289 Flow Cell USnns 8 lulpsdms uazasnsanwausvle’
§9gm 20 U1S 38 2 MPa vSorRaduiAnd

fismsamstivdayagega laaenin 74 185

iA3asUuTindunn Useaitana waziufindasya (Computer and Software) #

5.1

5.2

5.3

5.4
5.5

5.6

eazidencath
Hundasduuazdedarnlufiiaialasailnnsimyndan veuarels
s2uUUfURNS Windows 10 %3agend

unasfiamasis Processor TuAnduuu Core i5 AN5laAInIT 3 GHz
finuieANTINa19 (Hard Disk) awialasiaandt 1 TB dnuwigAudIvman
(RaM) laiskaenin 4 GB uazil DVD-CD RW wsas Multimedia 3an1wiiw
#AAFUUY LCD 138 LED swialaiviasndt 22 $i7 Wi Keyboard Uaz mouse
W% 1 76
fdanuasdnsuuszunanatoyasinanasasiiidrladinedunisldom
AIN1SOUEAINITAIUAN Fath

Method L&z Run Control ﬁw%’umuqmt,amﬁw”aaia

Data analysis ?mmmm reviewing WLae reevaluating ?lym;l,av[ﬂy

Report layout §1813088NKUUIULUUSIENIWHE LABEIITINIZIANZAIAN

ANNABINTTIBIL LA L6
AN1SOAWIANTILAEIAY system suitability test 16
§1N150Y11  automatic recalibration mwé’amnmﬂﬂﬁauuﬂaq operating
Condition 5 .
418150911 Peak Identification WuUU Using Retention/Migration Time, Peak
Qualifiers LLa&¥ Amount Limits 1a



57  #aWui5Usenausae Workstation 3131 lda8n77 1 license d1nsULanme
WAZAIUANNITYINIIBIATEY WAZ Data Analysis only Fmnlarasnii 5
licenses A1MSUNN5USENIANARUY Offline

5.8  HaimAIUANNIYIeIUzasye HPLC lalaense in Pump, Vial sampler waz
detector AIUANNISHNW uazudninaliuaad  AIuasBenliiesndn
640x480  dpi n3auuUABAaniT LiensatusatasaclaaI8szUY CAN
(control area network) waszuuaniang

5.9  LASIRNWZHA Laser printer AMI5Alun1s RN LikaeNTT 28 ulusauf
$wawlaiaendt 1 1asas

aunsalusznau fiseazionnoi

6.1  1ASasdrsaclniin #%ia TRUE ONUINE awia ldliaendt 3.0 KVA d1wawlaiiae
A7 1 1ASDY _

6.2  Ipzufoussannsnnapissiioninanlaud Ua tASasdassaingns 1A3ag
n319inlalonazisd 1AtaensaaiangenLsaiawd uasiAsatAasfinines
wsaning Sawanlsistoenia 1 g

6.3  APANY 70A C-18 smanldasndn 1 2w

6.4  PTFE Frit swanlaittoandt 5 2w

6.5  gAnIBaRiIazay (Mobile phase) winntin Sruwanlaisiasndn 1 gn

6.6  mansonhdmsuldmints 1w ldipendt 500 Fu

&

Waulvdu 9 dseaziBanni

7.1 densu wionAnniAsesioannssrainsaldeuldidunadned wasd
TususaanisianaA3a (Installation & Qualification) mn‘zi'mg”z‘i'lmcyn'ﬁ%q
flususesanguan

7.2 nSeciefdndensudwadeddndiibitneldomilasian

7.3 U%ﬁ'ﬂm"ao%’uﬂ's:ﬁuamnwwwaotﬂ%aaﬁaﬁoqm‘ﬂ%nma&haﬁaa 2 Uhuan
wdsnsuninazlna wisgunsaliinnisdigaluaninlderwdns  sae
fufiunsilden ozlnaqunsailvlna ausnansaldowlea® IngliAnyann
ATUSNT uazAtazlnanaanszesianadieiae 2 U

7.4 feieezAedninousunisldinfosiio  uazgerursignaaslvidaniing
§010% auanansaldiwaialad wazaansoudladgnndoosuls uazd
rasadnausniviudImifsoth u uidngane adraipesiwin 2 v

#F9oeg1enasUsznaumae \)\
N ) %,N/ K],\Xv/

§



7.5

7.6
7.7

7.8

7.9

Software Operation Course

Troubleshooting and Maintenance

HPLC Data Analysis and Reporting
viunlaneraafumunuimineninuisnguanieusslenilumsuims
NAINIT2Y Uazragddne LLa:a:vLﬂdu%msmaammqmﬂﬁ’muﬂaam%m
DundndnnnguinlAsuNInTgIBAINSZUY 1SO 9001 M3agINT
fransuasfineindromaiadwigaw rwnnsBnaustaIngudnfifianan
Tudszinalneg anliusns wesanuaaslususasANaINISNZBIIAING
figdansldinwaias F'jﬁﬂﬂ’]iﬂ'\ix‘l%ﬂ‘b}'}uﬂzﬂ']iLLﬂw[,?JﬂEyﬂ’lLﬂ’ci?a\‘]Lﬁaﬂmy%
(nanwrlneuasnundinge) agwiosageas 2 ga
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LA3aefla/Fudan (0Q) WSBNBBNTIBIHHARINNIATFIN ISO F1IUBE
wae 2 Ast sewinelfsulszin

wau lzn1sauasIAn

8.1
8.2

8.3

fruadwsiat likaenit 90 Tu wazdenaulaiin 120
Hlawas1ANADINNAIIY NIIHBTUTDY viadwdunndezieiSes Nd
AudNTRUsTIAN/ANAWIRBIRWTa InALABIM 2INHIIBITNSIZNIS ED)
anw ag19ee 2 918 Aeluszezian 3 U aniinendszadeinindlunig
ﬁmsmwaqmﬁszuzﬁm"uﬁ iﬂLﬂumaomﬁﬁLLa:ﬁQmmWﬂ%aU
USdngiauasiatsaniumiunuiimiigainuivnguin uaziniidaiuses
nsiniunusiniieainuivngduin iavssleniludrunislduinns
w%"auﬁ‘zi'm.taza:vlﬁa'u%nﬁmaamawqﬂﬁw@mzjauﬂ‘%mﬁa wazdn1suseln
nsanniisinsenidnmsudneslng

waulyn1sGnmns

9.1

9.2

9.3

donauuazinnoasoslriogluaniwwsanldang gowAnglguimue
Aawsunisnagaunisldan wiondilususasnisinmeiaios (Installation
Qualification) Inegaesassuiingauanldiralunisinnsszuulniin msse
gefn uazszuuang Iinanzanivaniiznisldeusasaiacia uazday
guanmsananalriseusae
Jnanzwanganmeluipildinuliinazannanisldom wasnisiiuinw
wr3aoilolrifinUszAnsnnw

R3195UIAS NI TNAFaUNSHnewlan aelu 120 T
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9.3.1 mvisnd AngUuuuian iuazudlunends Anussanagamd us
82518019 ws”amhan1wm§ﬁ'mﬁLwia:ﬂanwmmuﬁm‘luéwawm"a

wib/Miun
9.3.2 JAMITIBITUHANITNATBUATAM/AARMINTBNATWYSTNBUNN
378013

9.3.3 FANIFIBNWBMTENBUTH m‘s‘lwmmwmﬁmmﬂﬁmumsawa

9.3.4 FAYITIBBRANTNATDULATBIATNIZUUAMATN

9.3.5 guhlnanivunslannasinsensiadeuluniranaiia vianae
Inenransagimriaundnasldowlafdsz@niaim dowiniinns
A3I35U

10. n155UUSEARLAZA1S IMUSNITHAINITHINaY

10.1

10.2

10.3

10.4

10.5

10.6

Raniuaznasoulassdansnnsaldnuliiuadned wazdmitnenums
NAFBUMIYINWIENAT09SE (IQ WAT 0Q) MHNIATFIRIZUURAMATHN
;j’mam”aa%’uﬂs:r\“%ammwLﬂéaaﬁmﬂmamaéwﬁba 2 ¥ Wuaniudenau
fhozlna ﬂ%ﬁlqﬂnmﬁﬂmLﬁmmi'z?'rgm‘(uamwmﬂﬁamﬂnﬁ 2850989
Sransanlivsnsnelu 72 dalue uasdaedufiwnsiaeveslna qunsal
Tiilnal andnansaldomlainieluszeziaan 5 wviinis (encduiiinaindn
fiauals WuseszInaidinnselsznag) Tneldfnyad A1Usns was
ozlna masnszezIasUUsEAM

Tuszwinedumsusein danesaeiinissaudfieu (0Q) adhaviaelaz 1 Ao
wazingesnwgellaenis (preventive maintenance) aeupeUaS 1 A
WIDNIILIBHANTHAULNYY
Anausumsldemiaiasiioldiuidminianiu Wanunsaldmuaiasiio
Tfifinaden uazanansaurladynidssnuls naunaudszmafiotnaie
HIUNISHNAUTH LAz m‘nm‘wmmsnmmaﬂaumwﬂmmmnmwmw‘lmm
Tnelaidarnlddnelng vioiw
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