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file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/รายงาน EMA/Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/รายงาน EMA/Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/รายงาน EMA/Spectrophotometer/SP2565(2022)-test/22 0523 Spectrophotometer MY15410009 Cer No SP22-016.pdf

e

EmErnEs BT A0E AU ILES
UL A U NS A T 1S

Fourdaton for rdusirsl Developrense Masaesl Foos raimue a3 .
Facd nduemal Laboranory Sevee Corer R TR

Calibration Certificate

Cartificate No.: 2401718-001-01
Client name: LIMITED ANALYET AKD ERGINEERMNE SORSULTANT CO.LTD.
Address: 3 S0 Usomsuk &1, Sukrumyit Road,
Eangehack. Frakhanang, Bangkok 10263
a1 016
Equiprment. pH Matar
Manufacturer: METTLER TOLEDDO
Maodel: SewenEasy pH
Serial Ma.: 4231155210
ID No.: UAE WAT 002553
Order No.: 4TI
Operation No.: BATI2-001
Date of Receipt: 27 Febnaary 20348
Date of Calibration: 11 March 7024
Calibrated by W Manm Somask Approved by F 4 ﬁé
Bpecialist i NrPharaphat Tusnj® |
Wanages, Division of Galibration Laboratony
Bate of Iaus: 12 March 2804 fot W Tacheiizal Teamm

Tha uncaraimios ara for & cosfidance prebabs My of agpresinglaly 565,

Tres Catifcate 5 awand i1 o000 win he Condikaes O sooreeiaion praned by e Thel Labomiory Ascrediaion SchoeTe which has assessed
e mssoumment capatiy of the sborony and . aceabilly i lanekh isg I Tl Lt Of MO e a1 T
caressanding reonal sardonds borainry. This cericaie mar i e momdesed aiher #91 in WE el with e prior waiken assrsel ol e
Habornsl Fsgd Wk

F-CE-D Rewsor: 0L Coe; 30-04-03
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Calibration Report
Cenifinate Ni.: 2TIB00
Eqquipimint: i Mt Reachriom: 021 i Ty
M faonurer:  METTLER TOLEDD LD SemarEany 0
Sl b Pt thal ] Type: Berchun
e AR VAT D101
Dt of Calibration; 11 Mok ME Page ¥ ol §
Lecaton: Cnamical Calumsan Lusas oy, Retiona Food e
Emviranmast Cardgion: Ambiesl Tempersture: | P38 315 10 Mol Homdly | 81 13 ] %

Camimen ol Eguigeen Goed Condiine
Candon al tha Resuls of Calbeatan

oo Mt W-EL-00F : I hause reafhod assd or drect mesarersend by aaing wandas! vorege calakr srd

cartfied relassrce madsrsd [CAM|
2 Alessch SIBNS (CHV Rofiendes Ml

lssirymenty Harlall BLAg, L Lo Cantiicais Ns, Dum Dain
21 OO Vortaga Catrtcr Ty Fusm ZREA3 14 June 2034
22 Dagled Thermconaan Fui o h Flias O BG40 30 Ccsaner 2024
E1 ThemasHgo Mewe WFETH 1433 g 0 R Wdodi M

Corifiad Rutamnze Masal et . Maratastares Eath Exgica Duna
24 pH buttar 008 Primany 2t uler Sohosas] L CPacman Prrials 1 Apri Hus
B8 pH bulkr BSES [Prvndry sH Duler Sokinos| L] CPAman PHEIT.LE 3 Aped 025
78 pH buflae 1001 [Primasy g bl Sokeion| [T CRAchen PHZELLE £ Apri T
27 i batar T30 jSiancia pH Subler Saiuton) coanm MACH LANGE Grizh 1M 16 Cictabar 2022

3 This curibeabon a iracesia b Tha ierstor Syaben of Ui {8 Ul

21 epburiirts Mg 21 theough WSS TS 715 1908 Liborariony Accsediton of Cabbrabon 43 0008

32 Iakurnes g 2 2 a0 23 g HEC.TISTHE 17005 Ldvniey Accsdinn of Cabbabon 4a 0081
5.3 Confud Relamenoe Vatenal Mg 2.4 10 26 ASREEA By PAMATy ERSATERER Y EIDE HIMeE ool g Satvaed
TRTHIN, ST, ] (AT, T Sl SokiBos
prmpuriin i cortbad by CRAchrn Lid b scessdted o B0 1T
ard IS0UEC 17028

34 Canifen Redererce Mamn hg 27 maseabis k PTI Gangicats Me STE-PHOA-SEVISIAT ard Corbizam hr, FT0-
PHOB-SILALENVET IPTH Prrabaieh Thachescse Bundesarsiaii
Basrectwel. Gemars)
4. This cutficala wars caribad asly for the relsumas| i caivatad

S Thi sl o bbbt wiks, fowsnd ol ik Shomey Doy b ] Uit OF SR NV

F-CE-012 Revision: 0 Dete: 20-{4-65
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Calibration Report

Cartificate Mo.! THNTIELOI-OY
Equapment: D Wb Baspliion: 304 pe 1
Mansiactusa:  WVETTLER TELEDO Mol SxrvanEamy pH
SedslWo:  TEHISHD Thpr Bpact mp
10 8 URE WAT OIS
[ate of Calibration: 1t Wassh 2024 PagsJals

Calibration Resulis:

1 Calteamion ol pH Mater
afne! vabass bt adkast 0 4 o)

Mol Tomparaars Companasinn 8l 28 G |

Waminal DG Veltags Stasdar Average iredicater Reasirg Uscamainnty Coverage Fastor
o ) o P fam) ik
T an an am [N im0
2 HEA E 200 b.5e 100
a WTAL e 400 bse 100
[] a1 = am e 200
T a0 [] 7m0 [T a0
] 58163 5 am 058 10
" -1 -y 1080 0.58 100
kH 28 1 1280 ose 200
" ) 41 AW | ose W
2 Calibextion =f pH Matar with Electroge (| Varas! Tt Comparssten a 25 70 |
Equipment  sH Eleciude Typu:  Coebind Eksisada
Maraisctuesr:  VETTLER TCLEDD Wode:  nLan Sokas
Barial Ko 5701 LEL T

Paformancs of Eledliode spites  [Thies Poat Canbaton o o4 & 7 o 101

Connibid Valiss feihis ot asiin [E— Uncsrisin Coesrags Faciar
22 7 Hp (L] L lupH) e}
4008 4o 184 . ooty EL
Tan e 1% " 0000 L
10000 1061 -1 ar e (Rl =
[ [ 21 00074 200

FLE-0LY Rragon: 01 Dae: 200465

RS INTISSULRRLIL ; 3 a3
ALELSTSAIUTBNGaRa INMSELT S I %\}"
Founciaion for incusitial Deveioprment Mefonsl Food s e el WEE-TISITIS 17038
Freasd irchrenal Laboraiony Sorec C:-E’WB!WNWN
Calibration Report
Certificate No.: 2481716001
Equipmans: Degitadl Toesmeometer with RTT (ph M)
Rasakitian o oe Modst  SwvenEary pH
Sawrial Ho - 12y O Ra- LAEWAT 0nanss3
Masutacturer METTLER TOLEDD
Date of Calibration: 1 Mascn 2074 Page dof 3
Lozatian: Chemical Calamian Labosiory, Mabional Food inabie
Esisoament Candifiar Ambieni Tarsparsturs Wy = 1%
Aulatieg Hivaciny Bow & %
Comditien of this rasuts of Calirton
1. Caibranion Mt In houss maihaet W-TE-I2 by companucn with s harserab
- Tha Cakiztabion o dulirreresd by Soripaneg willi B iewh TOERIIE
Fam @ slandasd ressinos fesmome:
Tha wTramiste e in v al s borakery in e nemeioes
Tampersturs acala of 1900 | (1592 |
= Falsarce Siandard hurumes
Irestrumasng Mgl el Mo Corfizate Ho. Due Date Theough
HAKIHELD THERMOMETER 151 211Bsse i I s
Peatbrrm Reseyanos Trenmaomeas {PRT| A arram

Bugport Equipment . - Lo Tamperains Daih (BOCAL], Mode!: Borops-2 Men Bagec. SR 34152030

2 TS Cn AT i TRBNLE |3 Inimananal s o Uiz (51 L)

A This canificats waa carties crby or the nrrumin we calaied

5 Tres resit of calbsahen wie bound acounaie s shoen on dain and piace of calbraian anky

o

E Wil admimani l:l Attar adgaimant

6. Gondon of Calomtes ram

7. Rt of Caiaaben

FG501T Rewean 07 Dake 200485
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Head Office : 32143 Manglinches B, Clhomgnondsee Vammaaa Hanghok 10120
Thailand Ted, 122854101 Fax, (22854856 www.sciencstech.ih.com
FANY Seience Tech Laboratory :  279/37.29 Soi Walpoman Sathupradit 19 Rd.

AR Chongnendsee Yanmews Banghok 10120 Tel, 0-2285-4101 Fax, (-E285-4856

Calibration Report

Job Ko, : JFOD424 Cortificate No. @ FT004/24

Page : 1oll2
. . .
Certificate of Calibration
Cenificate No.: T
Eguipment: Digital Tharmomaler wih R0 (pH Mater] Equipment : pHASE Meter
Raschian: g Wogwl e Eanp pH Manuf: I O
Secial Wo. 123113830 L L LME WAT D85535
Made in : usA.
Manatacimer METTLER TOLEDO
- 4
IDiate of Calibration: 1 Maich 2024 Pa Bt B Wodel STAR A21
Serial Mo ¢ pelhel)
Cabbratien pint 150, 0 and WO I Ma. = UAEWAT.025/2560
P Lom Selectivo Mol : 49BN
Thes o0 Wk IMTWIBEE o B0wi0 LIN G0 A7y Darh I & minngm cepth ol 930 mm
DesErpion of @roba. madel i T [ Serial No. © ZWI=18420
Cimmzsion of grobe | Darraisr 4 Lasgn 7 mm Referamce Electrade Model = D001 00
Stwauth reabariad Edninbess Steel
Serial No. ¢ ZWIi-16834
Range : fa 14 pH
e Raang 0 "'"’""I.m Eorrction Valu (€] Urowialely F
Eia L] Resoluthon : 0400 gH 0.0 mv
= 1450 i o - -
Submitied by it ghafta uouwiBed uowd Buidiels sedaimao i
= 4996 o1 o
= = = = 3 sy 41 OULYin WaEen

wamazTua AN L0260

. Amblent Temperature : st
- LUCT - Urd Under Calibratean
Relative Humidity - 50t 15
lssue date : Mandsy, May 27, 2024

Calibrateded by :

Approved by :

Khanniks Samgkbnm

/2P 12

{Kharmika Sangkham}
Laboratory manager

Tha rson unoarisinty of Tea Suremens wis besed on siandasd unceriaimy muliped by covaape sk ke 2 providieg o vl of saabeincd of

asprommaiy 85 %
[ P p— /ﬁé-—

OO0 Rvieen 01 Date. 200485

tenenslamuny

P
e
TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) %&

P

Jab Mo 3 Ll T Certifiesie M. : FTIZ4 CORPORATE SERVICES 31 EQUIPSIENT CALIMRATION AN TESTING SERVICES n-‘\r
AW PATTANAKARS BOAT SO0 I8, SUANLU AN MLUANG RANGKOK 10850 v
Bacc oo dase) b Rige:c ok TH. BN2F FAX R ot ol
Calibragion dabe © Thursday, May 23, 24
Condition of this calibration resule
Cort. Mo.: 24ThSAT
I Reference standand rresterialy :  Conlified Fluorde standard reference solution {Dinecily measured By difTereniisl

Paga: taf3

Certificate of Calibration

v with the aid of| Muoride *guasi without trarsference®
igguired solutions peeparnal from primary reference meaterials from NIST)
3 This certificate was centifisd only for the Barument we ealibratsd Equipmant : BO0 Incubaior
3 This: resull o Galibralion wes fousd socuraie es shown on daie and place of calibrasion anly Manutacturer : ARED
Besuli #f Calibraiien Modal UR-1320
Function : pHASE Meter with Probe
Direct Mrasurement St Mo E
First Standard concentrated = w1 P D Na, LWAE WA, D AZES1
Secomdary Stmdard concentraed = 1 o
Subamittad by © Uritad Analyst and Engireenng Coreuant CoLid
PEIEY, SR RTINS L 3 Sei Udornsiik 41, Sukhusmvit Rosd,
Fourhly Stmdand concentred = 100 . Bargohak, Fhmekhanong,
Shope = A8l m¥iDe Barghok 11300
Chamnel : 1 Location ¢ Lab Floor 2
Standard Concentrabed UL Reading Cerreetion Badey Recetved Order : 01 April 3024
Uit Usder Calilsrstinn. Calitration Date ; 01 Apeil 2024
1 ppm} { ppm ) { ppm} { s ) Ambient Temperature © (26£10)°C
Reelative Humidity : (50230 )%
Muoded - al 114 LMK, [ETC]
Calibrated by : Krisda haton
SI9EN SN, IWI-18420 i L3 AL (R
FO0100 BN, EWi-18434 1o .z -0z 16 ¢
100 100 o 4K Appraved by : A
Approvad Signatory
{ | Porpan Paipim
-calloo- () Suamit tmjal
{ ) Kurchit Promgrst
issue Date : 5 Bgril 2004

The Unceriainties arc for o confience probability of approximately 95%

[ S—— s s the prler wriiy

i bbin o et Sarvic i, Calbrion and Taulag Sarvices

wnenslaeuny

tonanslupugy
A DOBS0&



Equipment : BOO Incubstor Cart. No.: 2aTmear
Condition As-Recalved ;  Used llem Page: 2af3
Refarence : 2404-000400-1

Procadurs Usad -
Calibration were conducted using calibration procedune CP-OTOZ based on TLAS G-20 according I dinect
magsurament method with Data Scquisition which connected wih Resistance Tamparatue Delecter | RTD )
The temperature scale used was based an TS50,

ditian 5 resul |

1. Raferance standard instnment:-
Instrument Serial Mo. Cont, No. Tracsable Dug Date
1 ) Data Aquisition MYSTO3711  2ZUMIIS TR 11 2024

2, This carificate & valid anly ta the Bem calibrated on date and place af calbration,
3. This cerification i lracesabls 40 the Inbmalionsl System of Uni,

Remark : TFA : Tachnalagy Promedon Assodation | Thaland - Japan )
Rosult of Galibration = { * ) Without Adjustmant
Funciion of UUT* Temperalure Source

Equiprnssnt : BOD Incubsaier Cart. Mo.: 24THASET
Condition As-Recetved : Usad lesn Page: 3of 3
Ralaramnca : 2404-000400-1
Result of Calibration =- %1 Witheut Adjustmeei
Function of UUC™ Tamperaias Sourca
Fresh air setting : Mat Available
Calibration | WL | UWC Temperaturs Temparatisre | Overall | Covemage)
Paint Satting | Reading stability uniformity Variation| Faotor
(' (fcylic) (2°C ) (G} (G k
o] 2na 204 048 055 1.3 2
Calibration Miasured Temperature | °C |
Paint Positicn ol
(*G) 2 1 3] &« | 5 | & [ 7 | 8 Jowtd]l t(2€}
00 | 1eess [ 20183 [ 20296 [ 1e707 | 1e70s [ 1aTae | a7es | 1oe | 1eam .65

Avarage” : The avarage of 30 waluas In sach pasion,
Temperature stability : Ore-hall of the grestes) masimun dference of measunsd wnparalurg 81 80y dne Sansor,
Tamparature uniformity : Tha maximuam dMarance of measlred MGMpEraInes & amy sensars and the measured
temperature al the reference location which ane cbsared at the same time or at as close an obssrastion lime a3

Frash air satting = Mat Availabls Environment during calibration
m Baginning | Finished
Temp, | °C } F1 26
I’ REL Humid. ( % ) 48 43
2 4 G Supply | Wolt § 2 220
Position :
H
1
2
3
]
=
==
Prosie Installation Detalls @ Dimsansien af Chamber | _ "
a= 0o em o= a2 m 8 {ret)
b= 10 cm W= 1.2 o
-1 10 Gm H= 12 m
Capacity = 088 m*
'
tenaslumy
a120974
AT,
TECHNOLOGY FROMOTION ASSCCIATION (THAILAND-JAPAN) iﬁ}
rm.zr‘!m.'_uncsnuruu.\.-rll_u ||m|:'c.ri:4.urluu 1w a-xu R II:Il'\.'II.'M ”“:/:'E:\;‘:
s m.la.\u.nu.u:.:ml (EATIES u;.::utl::.:m 3 e

Cart. Now: 24TM5E3

Certificate of Calibration P 188

Equipmant : BiO0 Incubatar

Manufacturer : ARCD

Moddad LR-12320

Sarlal No, =

D He, UAE WAD ODEZEES

Submitted by : United Arafyst and Engineering Cansuliant Ca,,Lid

4 Soi Udamsuk 41, Sukhumvit Road,
Bangehak, Pheakdanong.

Bangkok 10260
Location : Lab Floor 2
Received Grder : a1 Agril 2024
Calibration Date ; 1 Agril 2024
Amblent Temperature : (26 10}°C
Relative Huridity : {5030 )%
Gallbrated by : Kriada Malsa
Approved by ©

Approved Signatory

1 ) Ponpan Paipim
{ v} Sumwit Imjai
{ ) Kumehit Prempral
lssue Date 5 Mpril 2024

The Uncertainlies are for a conlidend: probability of approximatey 95%

Thk

cadn Faay B3t b repred sce et 2o bn K, ancep Wtk the o wTiaen

Approssl of tha hesd of Corgoraie Services 3 : Bouiposent. Calbrogon and Testing Service

tonanslupugy
A D0ESDG4

casitla bo dalerming tha tamparalure patlam or homagenaity wilhin Ma chamoar undar staacdy-state condtions.
Owverall Variation : The Difference of the masimum and mirimum measured lemparaiures throughoul cbearvalion.
WC* ; Unit Undar Callbration

Mole - The reporied uncerainty of measurement was nduded stabilty and axcluded unifonmily .

Tha meparted uncanainty of maasureman was based on & standard uncertaingy mutiplied by a coverage
factor k, provicing & level of confidence of approximately 95 %.

-allo-
tenanslumuny
a1209742
Equipment : BOD Incubatar Corl. Now: 24TMEES
Condition As-Recalved :  Usad Hem Page: 2ald
Réferance : FACE-THOA00-2

Procedure Used :-
Calibration were conducted uzing calibralion procedum CR-0OTOZ based on TLAS G-20 according 1o direct
maasurament method with Data Acguisition which conmecied with Resistance Tamparaiure Detacior { RTD |
Thea lamperaiure scale used was based an ITS-60.

Candition of this resull of calibration

1. Rafarance standard instrument;-
Instriment Serial Mg,  Cert.No,  Traceabls DOua Dats
1 | Data Acquisiion MYBTIaT11 ZALMTIE TPA 11 Jul 2024

2. This cerlificate i valid only to fe %em calibrated on data and place af calbraticn.
3. This ceriification is traceabis to the Intemational System of Urit.

Ramark 1 TPA | Techrokagy Promotion Association [ Thalland - Japan |
Result of Calibration :- %3 Without Adjustment
Funciion of LUC* Tamgaraiure Scuce

Fresh air setting : Mat Avaitable Enviranmant during calibration
Boginning | Finished
Temp. {°C ) ) 7
REL Humad [ % ) [H a7
AC Supply { Woll | o] 2
Fot. Btd.
y Position : s
1 22-18RTD-21
z 1BRTD-2/2
3 1BRTD-23
4 T 1BRTDA2M
-— 5 18RTD-25
8 1BRTO-26
T 1BRATD-HT
Pron Installation Details ; Dirardon of Chasbar | 8 _1BRTD-28
R e ot # [ref | 1BRTO-2%
= 10 em W 12 m
-] i em H= 1.2 m
Copecity = 0.88  m®

mnﬂ’nﬂﬂ%ﬁﬁqn

a 1203741
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A

References Certificate Number. : 234TM588

Equipment : BOD Incubator Corl. No.: 24TMEES
Condition As-Reoaived : Used [t=m Page: 3aof3 Equlpment H BOD Jncumtor
Reference | 2400004002
R lon ;- {* 1 Without Adjustment Model : UR-1320
Function of UUGC® = Temperature Source
Fresh air ssiting - Hot Ausilabis Serial No.: -
Calibrstion| ULC" | wUCt | Temperature | T & | Owerall [
Paint = |geting | Feading|  stability ¥ Feétor D No. ; UAEWAO.006/2553
1y (%[ (%) (£°C) 1'Cy 1'e) L3
200 200 | 188 047 65 1.4 F Manufacturer : ARCO
Calibration Measured Temperature | °C ) "
Paing Pasitian 5 = 5
ey [ 1 [ a2 [ 3 [ &« [ 8 & 7 | 8 [swn]| (+c) Calibration Point : 20.0 "C
200 | 2nzes | 16938 | 019 [ 1aees | 20190 [ 20480 | 20000 [ 20467 [ oz | o7

Unit Under Calibration Setting : 20.0 °C

Average® | The sveraga of 30 values in asch poaltion

Temperature stability : One-ha¥f of the greatest masmum difference of measured femperature ak amy cne sensar.
Temperature uniformity : The masimum difference of measured temperatures i any sansers and the measued

Lamperabung al e referencs ealion which anre observed &1 the same lime of 4l 85 doss a0 obeenvalion Wme as

passible io determing the tempersiune patiern or hameganaetty within the chamber under sieady-state condBons,
Overall Variation : The Differance of ihe maximum and minimum maasured [smperaiunes heoughout chsanation. 2 4
WUS* @ Urit Under Calisration
Mote © The reported uncerlainty of measurement was included stablity and exchuded unifarmity . [=] [+]
The repared unceriaingy of messurement was based on a standard unsatanty mulliphed by & eoverags 1 {rek) El
factar K. providing a level of confidenca of approximalaly 85 %. g
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TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  ilac=NaA
CORPORATE SERVICES & EQUIPMENT CALBRATION AND TESTING SEAVICES e
55404 PATTANAKARN ADAD 500 18, SUANLUANE, SLANLUARG BANGKDN 30050 g T
TEL0-2717-3000-20 FAX0-2718-D4B4 EALBRATION E850
Equipmart : Elactronic Balance Gort.No.: Z4MMzZa2
Condition As-Received :  Used |tem Page: 20of 3
Reference : 2405-01880C-2
Procedure used -
Cerﬂﬂcate Of Cﬂ“bfalion Cert.No.. 24MMZBS Calibration ware conducted using in-house calibration prosadure CF-OBD besed on UKAS LAS 14
Page.: 1063 BCCORTING 1o dFect Maasuramenl methdd agarst slandard waight
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Modal Surial No. 12 Ha, Test report No. Dug date
Equipment : Eleelronic Batance 1] Staneard Weight Sal [E2) 15884 24083 TORCOOT MM-0013-24 25 Jan 2026
2. This canificate is valid cnly 1o tha item calibraled on date and place of callrason,
Manufacturer : Madtlar Talado 3. This result of callbration was mate on requested at the point specfied by customer
4. This certificate is not cerlified for any commercial ransaction.
Model : EER20 5. This cedification is traceable o the Irlemational Syslem of Unil,
Raesull of calibration | ) Witheu! Adjusiment [ ") Afer Adustmant by Inbermal Calibration
Serial Mo, - CA1TEIS043 Ranpge capacity : 9 g to 220 g Rescletion 00001 g
Before Adjustment :
ID Ne., : LIAE WAS 01272564 Ealancs Mpasurament Coverags
Appliad Welght Reading Correction Uncertainty Factor
Submithed by Unitad Analyst and Engneering Corsuitant Ca,,Ld. ig) (@) i) {tmg) [k
1 Soi Udomsuk 41, Sukhumyit Road, 100 00,0000 0.0000 Likr .03
Bangchak, Phrakhancng, 200 200.0001 0.0001 0. z
Bangkok 10260 After Adjustment :
1. Datermination of the standard dewviation of weighing machineg (n=10)
Location : Balarce Rocm (108) Appliad Weight Standard Deviatian
ia) of Reading {g )
Received order : 11 May 2024 100 0.00007
Calibeation Date : 11 Maay 2024 200 0.00007
Ambilant Temperatre : 16 Cma0'c
Radatrea Humidity © 30 % @90 %
Calibrated by : ¥hit Ruttanaprapachai
KUV\CLT&
Appraved by :
Approved Signatory

1 ) Porpan Paipim
1 b Suwil Imjai
1 ) Kunchit Promgnat

Issue Date © 15 May 2024

The Uneartsinties are for &
Taig hllﬂnﬁlu_nl_cl.;q““-

probability of
" Ui b, i

wnanslumuny tenansliiraunu



I_ml‘m HkN N k Hanna Instruments (Thailand) Ltd. oo

instruments  «nsss=

ek 24, Ragehuntupisnek Rl 5

T

A WBLMAA R
"@\ Huaylowarg, Barngkok 10310 Tel: 0-2541-£19 Fax: 023414198 "%,’rﬁ,\
Equipmant : Eleciranic Balanca
Condition As-Recaived :  Lsed lem e i
= s bizpicas 7 Cenifieats Ne. : HIT-2413-0434
Result of calibration Page:iaf 2
S ) ) o CERTIFICATE OF CALIBRATION
A mase of 100 g wes placed 1o varous posiion on e pan
The weighing machire reading amrer oblaired s ghven in tha table (]
Maximum difference between . e
Position1 Posilon2  Position3  Fositiond  Fosition®  off-canter and central loading Tanlpment: D00 Tet Tube Hester
(g} {a) {-1] 1:1] 1:1] ia) Meder Mosded : HIBXIB00-02 Sertal Na, : DE4R0D 9101
00002 00001 00000 +0,0002 0.0000 0.0003 5
- el Tube Heater : 25 Vinl Capacity Hesolution : | Nl
Balance Mass urament Coverage Temperature Range @ =10 k0 160)°C Tempernture of Reacthon : 150°C
Applied Walght Regding  Comreclion  Uneartalnty 213
(a) (g} {g) (2ma] (k) Adanufacturer @ Hams |nstraments Wiade ln : Fammnia
Urdoad 0.0000 00000 o5 212 . .
B 1.0000 0000 015 243 Conadition As-Received Used Product Releremoe ; RE240528
5 50000 0.0000 015 218 Ambbeat Temperature : (25 =27 Refative Humidity : {50 £ I5BRH
1o 10,0000 0.0000 01§ 211
20 20,0000 eles ] 018 203 Custormier name : Limisexd Analyst and Engincering Consultant Ca., Lid.
50 50,0001 -0.0001 0.1g 208 ;
a0 60,0001 L0001 ren 304 3 Soi Udomsuk 41, Sukhunvil R, Bangehak,
] A0.0001 00001 027 2
Pherakhan B, ok 10260
100 1000002 -0,0002 a2y 203 Pl
120 12000001 0,000 [i-] z Heceived daie : 25 harch 20024
200 2000001 01,0001 a.a 2
Calibrate dae = 25 Migch 2024
The reported uncenainty of measumement was based on & slandard uncerainty mutipled by 8 chenage Issue date : 27 March 2024
factar & , providing a bevel of confidence of approdmately 95 Y.
Cabibrated Location : Hanna Instruments {Thailand) Lid
wailios
Calibration Frocedure : This calibrator was conducted by using in-hause: calihration procedure
CP-04 by using cenified refenence standand instruments,
u S
Calibrated by : o M. Pichit Petthang Approved by : =g
[0 Mr. Chasmaruag Soinak M. Anan Swwanchaisakul
Authorioed Signasory
,,t!lmnu
TN Thasrnt| | et
This certificase was certifled anly for the instrament we calibmied,
This resalt of calibration was foumd sceursle on date and place of calibration only,
** This certificat may nol be reproduced atber than in Fall, exceps with the prior writien **
5 '
nanslupugy approal of te heod of Hanoa Iesimmert (Tl |@AGSUAIUAN
|- (L
NNA N &
“ul”l H k N Certifbeate No. - HIT-2413-0434 ./ =
instruments ECC L ECE T e EE e FER A X
Page: 2ol 2 l l I PSS Ul L S e s e e 3}@\\5
Foundanon for inckamal Develanment ansnal Food Felius Ry P loa's
Conditsan of this calibration result; Food ndusiel Leborsiory Service Cevver HRGERTEN
Retercace Standard Instrumesds ; This certificasn is receabl: s the inlematiomal wit of unit maistained through: calibration Ce'tiﬁcate
Imsiruments Maodel | Serial Mo. | Certificate Mo, Traceahle
Dain Acquisition Switch Unis 345704 | MYAHO0AS2E5 | WE2I0T-(6d-1 WEK Elgetrie Co., Lid.
Tecksali Praatas | | Certificate No.: 2402283-001-01
erl 0 Hn
Digital Thermo-Hygromeler | HT-TT18D | ALDTISS | 24141 B il _ Client name: UNITED AMALYST AHD ENGINEERING CONSULTANT CO., LTD.
Acwoiuting (Thailsed-Japse): Address: 3 Soi Udomsuk 41, Sukhumvit Read,
10260
Calibration Result;
Page § ot 4
Measurement Temperatine Source Accurncy for COD Reactar,
Capascity Namminal Value Averape Value Uncertainiy of Measurement Equipment: Electronic Balanoe
(Viall | °c) o i+
— - Manufacturer: METTLER TOLEDO
25 Vial | 150.0 150.0 0.50
' Model: HSRIOS0U
Uit : °C
o Serial No.: CO09071672
[14) {2} [3A) [4A) [5A)
149,477 149, |83 150029 150,627 149,731 ID No.: UAEWAD.012/ 2563
(18] (2B) (3m) (48] (5B}
i 149,845 | 150325 | 150275 | 149688 | 150599 Bacer Hine W
[ {1 (20 (30 (4C) (s€) Operation No.: 2402783-001
145869 | 1500077 | 150871 | 150217 | 1500409
[ Date of Receipt: 2 April 2024
(D) (o) {3 (40 {510
140205 | 1500434 | 1500547 | 150043 | 1500390 Date of Calibration: 2 april 2024
{1E) 2E} | (36} (4E} (SE}
140911 | B4O30T | 150232 | 1500162 | 149.41%
Calibrated by weierswut Prapawuitipons  Approved by
Figure: Shows the location of the emgeratm: sourte, Sclentist [ Mr.Pheraphat Tuanjit }

Manager, Divisica of Calibration Laberatoey

Divbe of lasue; # Apeil 3024 Respansible for the Technical Managesmant Team

The report uncertainty of masirerment was based on a standard uncertninty mltiplicd by a coverage facsar k= 2,

providing a level of confidence of spprosimmtely 95% The uncertainties are for 8 confidence probabiity of approximabely 55%

This Cartfcate i msusd in socordance with the condbors of socreditation geanted by the Thal Laborstory Sccredibstion Scherme
witCh hats assessd this measurement Capabdicy of thi Wboratory and s traceabily 1o recsgnimed nabona Sandans and 1o i
units of measurement realzed at the corespanding nabonal standards l2boraiory. This certificabe may not be reproduced cther
than i full exoept with the proe wetten aporovsl of the Mabonal Food Irsttute.

** End of certificate **

L5009 Rinsgair 1 Dali: 30-03-65

tonanslaimunu
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Calibration Report

Cartificate No.: 2402283-001-01
Equipment: Elecaraeic Bsrce Hmsufscturer:  METTIER TOUEDCH
Modeli ESAIISDU Resslutions  2.00001 § / 0L0ONY

Sertal Wo.i CIOS071872
Cagacitys 220§

Dt of Calibration: 7 for 2564 Fgu 2ald

Environment Condition: amzers Terpmratare 245 ¢ 05 T Relave Humedty, 075 0 LE m

Place of Calibration: Laborgioey, UMTTED ARALYST AND ENGINEERTSG CONSULTANT 00, LTDU

Condition of Equipmant: Gos Cmanen

" don of Thiz B { Calibration:

1. Calibrafion Method: WL Method W-SA-D0L  Tn-Houme: Misthod bamed o URAS. Lab 141 2009

1. Eadprercy Shandart

Beference Standard ~ Model — SerialNo.  Calibrates By  Certificate No.  Due Date

TO Wo. UALWAGG1Z/ 2500

Sendard Wesght Clees E2 1maq i 2009 Lt e MIIOS IS B 2834
Instrument Magel Serinl No.  Calibrated By Cortificate No. Dua Data
Thermse-Hygra Meer GIE-HL HFLETH 01873 Rusy Reborm MM 9 Fuznuary 2§

B Thes corfcation = ecaabla t 51 UATT
4 Thes cornifate: s CETTIED orly 47 The inSrumEnt wee cobbrated
& This result of callarstion wee bond acrurse ws ¥oms on date and plice of calibrision. onfy

Calibration Results:
1. Repeatability of Reading:

haominal vz [ g 1 Standard Cevision of Resding 19l
u 0 OO0
al 00000061
1] DO0NHE
w0 L.0000ES
2. Off-Center Ermor:
Amam o 104 g wee placed ond maowed tn vanious. psition on pan
The halhscs riahig oSl &d (5 QWEN in e LablE.
LN
o)
o B
&
2

T
) ol
i § v1¢ g 110 @ 31148 i
| 1005000 | 1000031 | 1090002 | 99.9999 WOD03] | 1090801 00003

P800 Reismn: Of Dane: 30-09-65

&
gmavrssudunyadellaan wuaes
AuELSTEdaoUdEMSIsaYSSUE TS /,‘_“\‘w
i e

Feurdaren lor incusinal Devsloprmant MNanonal Food insiue
Food IndLalTia Laoorseory Sevvice Center

Calibration Report

MSC-TISLTIS 17025
CALIBRATION D36}

Certificate No.: 2402283-001-01
[Equuilprment: Ekatrin: Sakiiog Manifectunsr:  VETTLER TOLEDO
Model: CSRINE0U Resobation: 000000 g/ 00301 g

Sarial Neu: CRO07TIETY 10 M LAEWAOLDL23563
Capesiby: B0 g
Date of Calibration: 2 &l 24 Page d of d
Calibration Results:  {Continued)
Calibration Range: &1 200 g
Calibration Adjustment: [nlernal Calitvation
3. Dapartura from Mominal Value: {Range: B1 - 200 g ; Resclubon: 000019 )

Paorrerel Vekoe Sarcdad Vsl bonirage Raading forriatan e Cowirags Factod
L5} [ 8 ) g ] {9 b i g ) i

0 w00 00800 a0 00015 100

i 108 000606 000008 00081 S800L5 100
1 1100067 2100001 0.0000 000057 100
1 130 (000060 130 0000 00061 200058 100
13 130 D010 130 0000 00001 f.00013 100
149 14000514 40000 .06 500030 100
150 150100009 150 0031 00000 00010 3]
150 mm? ‘E ml 00500 Loy oo
1 17000012 1703001 0.0000 (L0 FE] 200
200 20000016 00 0050 0008 ponzs m

The seporied uncirtimty of resssree was Bassd 56 & Raogand unosraty mulliplicd Uy 3 Covenage T § |, BeOiing &
vl ot confesoe of spprcaImatety 95 %

F-C5-0LZ Reveion; OF Debe: 20-(H-0%

n I amAnes LR Rl aarUle s

ALELEN SR UE T Ea RN NSSLE T T

[y Y —— T
Fond indusinal Laborsion Senice Cerer

Calibration Report

Certificate Nou: 2402283-001-01
Equipment: Ebectrane: Balance Mamulacturer:  METTLER TOLEDD
Hodell  ¥SRZISHU Resslution: 300001 g/ 00000 5

Berial Wo,) COOROT(E77 TO Wo.: UAE WA/ 2563
Cogacity: 730 5
Date of Calibration: I sgel 2004 Foge 3 old
Calibration Regulls:  (Continuad)
Calibration Range: 0 - 80
Calibration Adjustmant: Irtemal Calbratian
3. Departure from Nominal Value: (Range: 0- 809 Resabtion: 0L0000L g §

Korminal Vaie Panzend Wik Axwrip Moy Comeien | Unceriainty Covage Facior

L8 ) L9 ) L3 L9 ] L= _§ ) L3
Ukt L0080 £.50000 000300 000000 im
0031 2801093 . fomng 00301 OLN00R 200
L .00 D00 L 0 00 im |
1] .0y BB 0100600 00080 2m
[T} DI D50 003000 _nmeors | 1m
81 S 010008 0.00601 £800011 2m
[ 05516 nEgl 002001 DD 1S 208
L L 3 R D00k im
z Z0me 008001 LomeT? 208
1 5 00007 0.00000 0.0003E0 i
m 1990000 9.0000; Do 208
m 2000000 0.0000% 00007 208
] 320001 Lo b L 190
= W00 Dubidndd D OER 250
1] 2500005 5.00002 fo00i1 150

FoCE-DLE Resdsion: 01 Daie: 20-04-65

a1,
~ g“i\:‘%g
qra I e sannILE T 7 X

LB e s T s ’g{/'_"“‘- ?
Food Efﬁﬂﬁ Ell i
Calibration Certificate
Certificate No.: 2400141-001-01
Client name: UNTTED AMALYST AND ENGINEERING CONSULTANT CO.,LTD,
Address: 3 Soi Wdemsuk 41, Sukhumvit Road,
Pt 10360
Pageial3
Equipment: CHAMEER [Hat Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID Mo.: UAE.WAD.027 2550
Order No.: 2400141
Operation Mo.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 Octobar 2023
Calibrated by M Worapoh Socktong  Approved by
Scientist { Mr.Pharaphat Tusnjit }
Hanager, Division of Calibration Laboratery
(ate of Issue; 16 Ortoser 2023 far the Techrical Team
The uncertainties are for a probability of appr 95 B,

This Certifcete s issued it accondance with the condiiors of accreditation granted ty tha Thai Laborstory  Accreditation scheme
which his assessed the messurement capatifty of e lsboratnry and its tracesbibty tn recogrizd netionsl standerds ord o the unis
of messUrEment resland A the comesponding natonal sandants bormory. This certficats may not ba repredacad other than i full
RECRpl with [he prior mritten approvel of the Naticnal Focd Instiute,

F-C5-D08 Reision: B Do M-85




Calibration Report

Cartificata Na.:
Equipment:

2400142-001-01
CHAMBER [Hot Adr Owen)
Modd:  UFSS Sorial Mou: B2LG, 1658
Resoiution: 0.1 % 1D N LAE.WAD. 0272553
Marwfaouiner: MEHMERT

11 Detober 2023

Date af Calibration: [Fage 2od 3

Laberatary, Floor 2, UNITED: ANALYST AND EMGINEERING CONSULTANT €O, LTD.
Ambient Temperaiure [ 28 = 1 ]} °C
Fslathn Humidity { B3 =2 1%
Line Voitage [ 228 = 1 ) vok

Environmant Condition:

Condithan of this results of Calibration:

1. This ingtrumint was Cakbrated by inged 9 standand thermameter inte its chamier and calibrabion according to
W-TE-OLA Basad on TLAS G-20- 10008 [E): Guidelings for Cakbration and Checks of Temperstune Controlled Endosures.
- The temperatune scake used was based on [T5 - 90,
- &l data show below were final valses and the initial data may be obtained Upon request

2. Reference Standard Instrument :

Instrment Madel Serial No./ID No. | Certificate No. Due Date Thraugh
Digital Themmometer | 399728 Y4301 NATIONAL FCOO
TE &50380-01 22 Aprfl 2024
with sansar RO CHE 210 ATA 2200 INSTTIIE

3. This certificate is traceable to International System of Lints (51 Unks).
4. This certificate was certified anly for the instrument we calibrated.
5. This result of callboration was found accurabe as shown o dabe and place of calibration oniy.
& Condkion of Calbraied Bem ;. Good
UL Description ©
Time af Fecand I Hour 4 Mike

Frash air Damper Open Position
Chase:
Mok Avalabie

7. Result of Calbratin : [3] wmosadusmens || amer agustment

AL 104.0, 140.0 and 180.0 °C

F-C5-312 Rewemion: O Date: 20-04-55

ith Flcar, Unkt Mo, 33650,
. Banphok, Thailand 10010

Customer Service Report [ meport no: 9809
[ Dase: ] T Fabs ngry
o] URE [Faten: | AN Sl
[ iestumene. ] prisie [eare ] 1344
Hours Travel To Customer Labour Travel Frems Customar
Start 00 e Tl
Fieish 03419 | Teo08 Lhy s vha
Job Type
cation. Special Standara
Mormal Coirtesy sk - Training
Distritatir FMA Oniboandiog Cuate I Fouse x
intarral . Warranty : [ ¥ £
Dightal Service Sales Suppart : Remots Other
| PO/ Quote Humber: 1 i T |
[_Pwmavwpe | FORSCnvt ioppleone [ comracihe | T agplicab |
Details of Wars § Test Conaition / Stats |
¥ pm PTisie
= Yhesumen Wyrde? i
= 39 Fp {prrachon |
= Wfweeiing _ Leble Jeil  terp G ol Bl
- ey prodh darad [
- iogr 10BC * Np iy I
= s0d- wag ¥ = 47 meil 1]
bt 414§ Trehe - 4R T
Instristant Riady for Lis | (a:r?ﬁ| Mot DX | | sk O - Enisaril
Fart Moi Batch Description any
bootagst | 1309 % Cable it Jiscdor ]
1001 16N (3 erlawls Terpephny  COHT i
| cenfine this n accurabe and complete
Signed FO5S et Signed Casbomur 3’%@ “h‘hnﬁ;
Mams Rame

[ ouid yuw be witlng o pareicipate in o brief ssevey b over o tell us o we [ Emall

wonenslamunu

p =
[ it
SR
Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot ur Oven)
Hodst: UF 55 Serial No.:  B214 1666
Resplaion: @1 5 EDhos LUE W0, 0272555
Hanufacturer MEMMERT
Date of Calibration: 11 Qetober 2023 Page Bof 3
calibration point: 104.0, 1400 and 180.0 °C
Calibration resutt: i —-
Callbration | Temperatert | Raistren | Line Veitags . o
Canditien ey Humidity (%) (L] ) ™
ran 282 14 2274 - - = -
HAX 283 L8] 243 =
Tablel : Reporting of
Calibration Measured Temperature {*C} & Sensor Mo,
point {Sensar Mo.9 is REF) Uncertalnty
el #1 | #2 | #3 | #4 | 25 | #6 | a7 | o8 | w9 + ("C)
104.0 104.08 | 10398 | 10402 | 10408 | oo | o405 | 1099 | 1007 | 10100 0.53
140.0 140009 | 13993 | 13991 | 140,05 | 139.99 | 13851 | 139.97 | 140,26 | 13997 0.73
180,0 180.44 | 160.33 | 16025 | 16028 | 18033 | 17996 | 18031 | 18064 | 18006 0.9
Table 2 : Reparting of Characterization Resalt
UUC* Sexting UAC* reading (€} Stability Uniformity Owerall Variation
) MIN MAX | Average ('€} ey (]
1040 104.0 1040 1040 00680 0.18 0.38
1400 140.0 140.1 1400 0.o7s 0.28 0.47
180.0 180.0 180.1 1800 [EE] 048 0.58

Hgbe  The quated uncarainty induda ™ Stabiity = and * Loading effect (20% of Temp Uniformity} =

ULC = Unit Lindar Calbration

Stabiity = One-hall of the greatect masimuen diference of measured terrperabures at any one sensors,

for ait laast hall an hour afer reaching steady state,
Uniformity = The maximum diffenence of measured temperatunes a1 any sensors and e measured
RespEratne af the referande kcation which ane obsensd at the same ime,
Overadl Variation = The diference of the masimuen arnd minimum measured temperstures througout chseration time.
Tha report unceriainty of measurement was based en standard uncertainty mubtiplisd by coverage factor k= 2, providing 2

level of confidence of approvimately 95 %,

FCS-012 Rewics: 31 Dabn: 20-04-45

FOSS Seuth East Asi
3388 Srinrat Bulkdng, 25th — JEth
o

FRama ¥ Road, Kot ML A

FOSS

Customer Service Report | Report No: | 2411

 —— e
[ o] VAE

Bk, Tl hond

(o |

] ET 2060 CEemi] qi7#es?
Hows Travel To Customer L bowar Travel From Custemar
Start o el = 5 4
Finish T I"'“" T3 ren Ehee F D I gy
Job Type.
Aeslication Special Standand
Noemal X Courtewy Wisk x Instailation Traming
Distriutor 5 PRLA O boandi: x Quate in House ¥
intarmal & "Waran 4 [ . PM w
Digital Service Sales Supgort i Remate - Othar
P/ Gunbe Remibar | T aenlicahl
|_pravyps [ Fewepods ¥ mopherbe |_commans | ! gl
Datals of Work / Test Condiion | Status
— VAT [owpTion Tt pwpiter 00 (423
— i ot Unga VIR - BT Speries IE A LS
L LTy LT o o Y P - Lo
Vg da s S Nuth btad 5 Hiam Gdcembey o
T T T T T T A Y s ol
o VpA o fea et (adeess Ly Coelle, Lalve A b v SRS A A
— Npgteont iy o Tunbly kg ] - oo | (Hlall Yew! - 5| w] [
- nen T p Sl JE | Fe gl T
= Nogm Blael » OUL [P
Inntrumant Ready bee Use | (';;‘ [ macow DMt
Foant B Sach Description ]
ook | F8 + 1 o and Fimn T ik peToee fRb  IE g L
1 cgnfine this report & sccurbs and eom phile
signed FOSS Signed Cestomer om TR
parns F ) = Narms
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Equipmant: CONDUCTIVITY METER Cantificata Mo C24240057
Mogel: Lab 955 lssued Date: 11 March 2024
Serlsd No. (or 1D 18300356 Jab Mo, 'WO-00020308
Manuaslurear 51 Analytic Page: 1af 2
Electrode Sarial Mo, 1B07O06T Model ; LF413T Brand : 5l Anatytic
Condition: In Conditicn
GCustamear: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumyil Road,
Bangckak., Prakanong, Banghkok 10280 Thailand
Erwiranment Candition: Temparature 23 C * 2 =
Humidity 50 %RH 4 16 WA
Calibration Place: Ervironment Laboratory. DKSH Technalogy Limited,
2533 Sukhumvit Road, Bangchak,
Fhrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pangpisul Susbchantha
Calibration Daba: 11 March 2024
The Mathod used: I howse method, CAL-WI-48, base on ASTM D 112514 and D 5391-14
Tracaability: This cartificate & traceable 1o tha 51 Units maintained by CRM af MIST(SRM)
through CPA chem Co., Lid (ISOVEC 17034) Cerificats No. BE07S3, 880581,
BE05E
4?— —_
(Mr.Fongpsut Suebchantha) {Mr. Nitirun Srihawan)

Persan in chamge Authorized signatory

Thig crrtficate i msed e sy of memTeT ACSoeing 1 e interetionsl Syase of L G51]. 1 g oty of Mot 1 e masond o
naonal standavd or aihar mcogrird radional sianda inbooriones

Thi il TN UVORTIINGY SLIK B T panged WACETian which IS phtsiesd om e siardend unceriainty maliphad by e cossssge facier (k) o
Prenicta bl of nwvidancn of appreseakly G5 1 i dommncd in ecorsance with Tee Gusse 1 Expsession ol Linceriainky in Measuremeni (W)

Triess i rosy b ablactid by dewiabions 4o specrbed condions. T it ks ol b e s 183k, SaRvan] o Savilsd. Tha e shal 6ol be
Peroddsond Eacact in AU wihout apcimas! of DKSH Technoloos Lisviad

i Bamcsors cenaTall 41

&= DKSH

Cartificate Mo, C24240057 Page: 200 2
Calibration Results:
Before Adjustrment
Standard Unit Under Calibration Coverage Facior
Comestien Uncertainty | + )
Conductiity Solution Raeding [L3]
5000 pSiom BT ublm AT0 pSiem 200 BH Sem
14130 pSiem 1420 wEkem -150 uSiem 200 an wien
1113 mSizm inE4 m&iem 2.8 maiem 200 DET mSiom
After Adpuestment ; &l 1413 e
Standard Unit Under Calbration Coveraga Feotor
Carmection Uncertainky (£ )
Condusctivity Solution Reading (k]
25.000 whicm 258 uiom 0500 wHiem 200 021 whiom
14130 pskem 1413 Siem oo wicm 200 a0 wHem
i3 m&lem 107 .5 miem am miSicm 200 &7 m&em

The End of Certificate
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CERTIFICATE OF CALIBRATION

Certifieate No. = SP24-D18 Page 1of5
Customer : United Analyst and Engineering Consuliant Co, Lid, (Head Office)
Address : 3 Soi Udomsuk 41, Sukhamvit Road, B hak, Phrakhanong, Banglkok 10260

Location of calibration :  Laboratory 315

Equipment : UW-¥is Spectrophoiometer
Manufacturer : Agilemt Technologies
Medel : Cary 60

Sertal No. MY 154 10009

1D Na. ¢ TUAEWAT.ONNZ558

Hecelved Date : T May 2024

Calibration Date : 7 May 2024

Issue Daie : O May 2024

Condition Instrument :  Good

Calibrated by : Approved by : L
ol I]'Ll?ﬁs_ B g faTd
{ Mz, Tanawet Riitidach ) [ Ms. Chonthicha Sesgngemm )
Technical Manager Qualiry Manages

Tha cadlibbrutim pesa i s agapd e cody w0 dhe aberwsr collbrared fem wnd was foond aocumen s shows o cais and placeal calbration caly.

Thi s ity of ke mborbory and ils irscabiliy © reosgei 2o riel Sandand and i theseh of reatizad at
andarrds Ieborstnry. Thincertificale any ol b reprodiace ot Thae i fal] Escep wih fhe rice wrinten approves af the DOU Services Cn, Lad.

ionaSlieauRdE::

REFORT OF CALIBRATION
Certificate No. :  SPZ4-01% Page 2 of §
Environment Condition :  Ambient Temperature 25+35 C
Relative bumidity 55+ 20 %RH

Calibration methed : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials @

Material Serial Mo, Certificate No, Due date
Ahsohance Standard se 25760 115663 25 October 2025
Ahsohance Standand set 25757 115638 25 Oetober 2025
Wavelength Standird set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 Oclober 2025

Traceability : This certification is traceable to the Interational System of Unit maintained at National -

Instifute of Siandards and Technology (NIST) through Stama Scientific Limited

Speciral Band Width of UUC : L3 om.

Scan Speed of UUC : 60 amfmin

Scan Inferval of UUC : 015 nm.

Resolutlon of UUC @ Ph e 0.0001 Abs,

Wavelength 0.1 nm.

tonanslumaun



DOE Services Co.,Lod.
DQE Services Sl Ll Wanghin 54, Ladprac-Wanghin Rd., Ladpreo, Ladproo, Banghek 10230
Phane : +66 (012 538 2054, Email :d]tﬂ\'iuﬁinfﬂ@ig‘lmilm m:
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3ol 5
Calibration Results 1 Without adjustment
Phatometric Accuracy :
Wavelengih CRMs Values UL Reading Correethon Uneertainty Coverage factor
(mm.} [Abs) (Abs) [Abs) i Abs) k
L0000 0. 000 LR 00028 200
0.5780 0.5747 (33 0.0031 200
= 10454 1.0438 LTI 00028 2.00
21876 21832 44 0.0080 2,00
00000 00000 (LN 00028 200
0.5595 0.5581 4 0.0034 2.00
s Lo23y 10231 LV 0.0035 2,00
21230 21219 LLEE DR 00080 2,00
00000 00000 LEREY L 00028 2.00
0.5230 0.5184 LIXEIS 0.0030 200
s 09633 09614 LT 0.002% 200
19753 1.9731 L22 00070 2,00
0.0000 0,000 LD 00028 2,00
0.5181 05150 QL0051 00031 2,00
sl 10002 0,9964 0.0038 0.0033 2.00
19973 1.9914 0.0059 00088 2.00
0.0000 00000 L0000 0.0028 2,00
05517 0.5485 00032 0.0030 200
2 Losn3 L0772 00031 (0030 20K
20373 20203 (LODED (L00E0 2.0
0.0000 0.0000 OO0 0.0028 2.00
0.5591 0.5565 L0025 00031 2.0
s 10518 10482 DLO03E 00030 200
19274 1.9202 0.0072 00079 200

ionayslueauny

DO Services Co., Lid.
Dm Sewi:es 32 S0i Ladprac-Wanghin 55, Ladprao-Wenghin Rd., Ladprao, Ladprao, Banghok 10230
[Phane : +66 (012 338 2054, Email : dggservicesinfoi@ gmail com [
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
Wavelength Accuraey :
CRMs Values ULC Heading Correction Uncertadmty Covernge factor

{pm. ) (nea.) {nm.} (mm.) &
I41.72 242.0 .28 LIAL ] 2,00
7945 95 -0.0s LR 2.00
HIEl e -0.09 018 2.00
334.08 1559 16 L] 2,00
360.93 3505 043 [N} 2,00
418.59 418.1 0.4% LA} 2.00
445,04 4456 034 LA} 2.00
453.66 4533 036 i .00
460,02 450.8 022 018 200
536,59 536.0 059 018 2.00
637,58 G387 072 018 .00
431,38 430.8 0.58 (1A} ] .00
472,50 4724 o1 018 .00
51347 513.7 .23 LIAE ] 2.00
528.ER 529.1 €22 [IA}] .00
7307 5735 4.33 (14} ] 10
385,35 Sp3.2 01 0.20 .00
654,40 68651 .70 (A .00
T40.72 T4 LG8 020 10
748,55 7481 035 ois 100
207,03 807.3 .27 LAt 100
ET0.28 9.3 L0 1] .00

Remark : ~LAUC = Uit Under Callansiion
= WA = i Avaiabile
- Thhe nesi expasded uscaruiny of srarserersest U is saned o e sundend wncenaky of mesarersear mutipiediny the coverage facior k|
i fir 3 3ommal datinsdan corerpond i a anemgs prosisiily ol oy 355
+® Inchicanes aon TIS) pocrediond

- End of Certificate -
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DQE Services CoLid

DQE iinas 32 Sni Laddpran-Wissghin 55, Ladprac-Wanghin R, Ladpean, Ladpres, Bangkok 10230
Phont - +66 (012 53K 2054, Esail @ dgeservicesinfogigmas com m:
REFORT OF CALIBRATION
Certificate No. : 5P24-018 Page 4of 5

Phatometric Accuracy ¢

Wavelength CRMs Vabues TC Reading Correction Uncertainty Coverage facior

{nm.} (Abs) LAbs) {Abs) (Abs) k

238 0.0000 0,000 LLEL U] 0,005 200

0.7468 0.7435 L R 0,0057 100

257 0.0000 00,0000 0000 00050 100

08674 08639 L3S 0,0060 200

313 00000 0,0000 0.0000 000540 200

02919 0.2507 L2 0,0051 200

L0000 0000 LLEL LIl 0,005 2.00

= 0.6430 05402 0.0028 0.0055 2,00

ienaaslmauAy

ME Services CoLud

i L Wasghin R, T
msgnrices X1 Soi Ladgrao-Wanghim 55, Ladprar-Wasghi Laslpran, Ladpean, Barghok
Fhune : -+ (007 SXE 2054, Emasl © dgeservioesinfogiigma] com sae Tk s

CERTIFICATE OF CALIBRATION
Certificate No. :  SP24-008 Page |of§
Customer ;  United Analyst and Enginecring Cossubiant CoLid. {Head Office)

Address : 3 Soi Udonsuk 41, Sukhumvit Eoad, Bangchak, P Bangkok 10260

Location of ealibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manafacturer 1 Hitachi

Mlnded 1 L=1900

Serfal No, :  2021-064

M Na.:  UAE WASODDG2552

Recelved Date : 16 January 2024
Calibration Date : 16 January 2024
Issue Date = 19 January 2024

Condition Instrument :  Good

Calibrated by : ) E\ﬁ- Approved by fara;
{ My Tansheut Rinicach | { M. Chonthichs Sangnggn )

Technical Managsr iy Mansger
T clfbrarion resalt i appdied onty o e above cxlibrated e ared wis fonnsd soousne o shown on dae and plscs of calibeation only.

T PSEvATERSH GOgIRTY ARG AR a8 iy o scangaion mksal s o b s el
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DO Serviees Co_Lud. [MQE Services Co, Lid
DOE Services 37 ol Ladpru-Wangsin 55, Ladprec-Wanghin ., Ladpran, Ladprao, Banghol 10230 DQE Services 5 Lulmm-Wanghe 35, Ladprac-Wanghin R Ladpan, Lalpe, Busghol 1230
Phone : <86 (002 358 2044, Email : dgeservicesinf@gmail. com et g Plione : 6 (0]2 538 2054, Emsail : dgeservicesininiigmail com s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP24-008 Page 20of3 Certificate Ne. : SP24-008 Page 30l
Environment Condition :  Ambient Temperaure 25 + 5 © Calibration Results : Withoat adjustment
Relative humidity 35 = 20 %RH Photometric Accuracy :
‘Wavelength CRMs Valoes UUC Remding Correction Uncertainty Coverage factor
Calibration methed : In-house method CP-011 Based on ASTM E275-06
{mm.} [ Abs) iAhs} 1Abs) (Abs) &
1] LT 0.0028 200
Certified Reference Materiaks : 0.0000 0.0
58 0.5780 0575 L0030 00031 200
4
Material Serial Mo, Certificate Mo, Thae dnte 10484 LD 024 0.0019 200
L1876 Like L0016 00080 200
Absobance Standard set 25760 115663 25 Oclober 2025 0.0000 0,000 L0000 0.002% .00
05505 0,558 0.001s 00034 200
Absahance Standard set 25757 115638 23 Delober 2025 440
1.023% 1.024 -0 ] 035 2,00
Wavelength Standard set 25806 115657 25 October 2025 21230 il 0.0020 0.0075 2.00
0.0000 0.000 DL0000 00028 2,00
Wavelength Standard set 25758 115665 25 Oetober 1125 0.5230 0.520 00030 11,0030 2,00
465
09633 0961 0.0023 00028 2.00
Tracesbility : This certification is traceable 1o the International System of Unit mamtained st National - 18753 1975 2.0003 00070 2100
5 - s 00000 0,000 00000 00028 200
Institute of Standards and Technology (NIST) through Stama Scientific Limited
T 05181 0.516 0.0021 0.0031 2.00
Spectral Band Width of UUC : b 10002 0,999 00012 00033 200
19973 1054 00033 LSS 2.0
Scan Speed of UUC : 200 nm/min 0.0000 0.000 0.0000 00028 2.0
S 05517 0.550 oolT 0.1N30 2.00
Scan Interval af ULC : 0.1 nm. 10803 1080 0.0003 0030 200
it 20373 2032 0.0053 (W80 2.0
= i 001 ;
Resolation of UUC : Photometric Abs L B0 7 ik e
Wavelength 01 @ 0.5501 0558 00011 L0031 2406
’ 10518 1.051 00008 0.0030 2.00
' 19274 1823 (0044 0.007E y ' o0
Lana'rs'lumuqu TN ITNAIUAN
PR D00 RO 112021 PR TORD B 1 12m
DA Services Co Lid DOE Services Co. Ll
DQE 3 32 %ni Ladprac-Wanghin 55, Ladprao-Wanghin R, Ladpris, Ladpess, Binglok 10230 12 Soi Lalpre-Wanghin 55, Ladprac-Wangsin R, Ladpeao, Ladprss, Banghok 1021
Services DOE . vices =, .
Plone : +66 {1112 $38 2054, Email : dgeservicesinfg grail com s ous Phone : +66 (112 538 2054, Email ; dgessrvicesistodigmail com ]
REFPORT OF CALIBRATION REPORT OF CALIBRATION
i et Page 5of 5
Certifieate No. : SP24-008 Page 4of 5 Certifieate No. s SP24-008
Wavelength Accuracy =
Photommetric Accuracy : CRMs Values | UUC Resding Correetion Uncertalnty Coverage facine
Wavelengih CRMs Values ULC Rewding Correction Uneertaimty Coverage factar ) (nm) () ) &
(.} (Aba) {Abs} Al {Abs) [l 24154 M0 044 o.1g L0
iy 0.0000 0.000 0,000 0.0050 .00 27940 2789 50 a.18 2.00
0.7469 0.748 (L0011 0.0057 2.00 288 70 28840 070 018 00
- 0000 0.000 L0000 00050 200 3422 3138 042 18 200
08674 0863 00024 00055 200 35126 1508 046 (R H] .00
i L0000 0000 0,000 00050 200 418,45 4182 028 LR H] 200
02919 0.293 {0011 0.0051 2.00 446,70 4460 0.7 g 0
0.0000 0,000 00,0000 (L0050 200 453.20 4531 010 [LNES 200
350
06430 0641 0.0020 00055 2,00 AA0006 4506 L] s 200
S36.90 536.4 0,30 18 2.0
63784 6376 034 018 200
440,74 440.1 164 018 200
M2 4720 022 018 200
51370 5135 020 0.18 200
51872 5282 052 018 200
57460 5743 030 018 200
SR5.40 5854 [irH @20 2K
G846 684.2 043 018 200
74027 74040 027 020 24K
THB 28 7478 rL] 018 200
BOT.16 BO% 8 0386 [NE] 200
BTR.T B19.2 040 018 200
Remark: - IUC = L Under Caliaration
- WA = Mol Avaisble
« The rewull expusded spcerinn of svmareosss U] b sisted s the dandand enceriainty of mosmomncn msliiphed by de arvosge fecior &,
whiach For  fesinsl ST BOLOh SOMESRIRS 10 8 oover i pestahilty of apprimaidy U5
' - * |adictes pon TIS| socvdiad '
enaslununu . wnasluaugu
= End of Certificate -
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TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ
CORPORATE SERVICES 3 : EQUIPMENT CALIRBRATION AND TESTING SERVICES
UAKLUANG BANGEOK 1123 Page.: 2af 2

s Condition of this calibration result

CartNo.; 23CH1148

SUANLLIAN

S PATTANAKARN ROA

TEL 0-2717-300-2%  FAX

Cart Mo 23CHT148

Certificate of Calibration Page.: 1 0f 2
Equipmant : Turtidity Mater
Manufacturer : Diaksan
Madal : T10QIR
Serial No. - 1120501017
0. Me. @ LAE WAT Q562563

Candilion As-Recaived:
Recelved Date ;
Calibration Date :
Reference :

Submitted by -

Ambient Temparature ;
Relative Humidity :

Calibration Procedure

Calibrated by :

Approved by

[ 1 Gaithip Maangmai

| v Warakern  Lamgagirakul

[ 1 Penpan Paipim

Issue Date :

Used Hem

13 Seplembar 2023
14 Septembar 2023
2004580501

United Analyst and Enginaering Consutant Co. Lbd,
3 B0l Udomaeuk 41, Sushumyit Road,
Bangehak, Pheakhanarsg, Bangkek 10260

25z 25) T
(50 = EN %
I - housa methed - CP-CH11

basad on direct measuramant by

wsing Formazin standard solulion
‘Walalak Skithaan

Vo
= Aaprmd Signatary

15 Seplernbar 2023

The Uncertainties are for a confidence probability of approximancy 93%.

wenenslaimunu
A 0011853
Augilert
CrossLab
Faareiinsighe w0 Dhicnam

Agilent CrossLab Start Up Services
Agilent Intuvo 9000 Gas Chromatograph
Preventive Maintenance Checklist

ical nstruments o assung

Agiler! Praventive Maintenanse provides fastary recommended service for your analyt
reable operation and the accursey of yaur resuits,

. - i 3 ik
aqhly tramed and certified service engineers using genuing Agilent parts and supplies, Ag
ﬁ«“&fﬂqﬁm’nuce provides everything you need 10 reducs unglanned downtinne and keep your systems
pparating a1 their peak. Thig chacklist will be completed at the end af 1he sarvice and prosddad e you a5 ameard

o{rhepuerentm-rnaintenanoeautuhies.

Agilent

wnaslummuay

1. Refarence Standard Instrurments @
This certification is traceabla to the Intematienal Systam of wnit (51 unit) through:-
- Technology Promation Association (Thailand-Japan).

Instrumants Serial No. ID Ha. Certificate No. Due date
1) Tharmo-Hygrograph 1103328 13NECT0 23015 13 June 2024
2) Elsctranic Balanos 1124013382 T4ORGI0E 23M18 20 Fab 2024

2. Standard Material | The Formazin suspension has been prepared gravimetric from

Matarial Manutacturer Lot No. Assay
1) Hexamethylenatetraming HIMEDIA 0000483847 99,85%
2) Hydrazinium Sulfate HIMEDIA Q000522014 99.40%

3. This. cerificate is valid onty b the lem callbratad on date and place of calibration.

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Metar Sarial Number : 1120801017

Standard UUE* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU ) [NTL) {ENTU ) k
] 0.00 0.0057 2,00
0 203 0.38 200
100 im 0.76 2200
400 4 15 2.05
800 800 21 2n
Remark = UUC* = Unit Under Calibration

- MTU = Nephalomatric Turbidity Units

The reparted uncertairty aof measurement was based on @ standand uncertainty multiplied by & coversge
Faclor i, providing & level of confidence of approsimataty 95 %

-glo-
wenenslupaubsekon.
a 11794917
Kgikant
Aglkant ituvs S000 GC Preventive Mairtenance Checklist &mb
P gt 12 Do

Introduction

Custorner Information

+  Customers should provide all necessary operating supplies upon requesi of the angineer.

* A customer rep shauld be avalable w the engineer while perfarming the preventive
maintErAncs procedunes.

»  Any paris, not included in the Parts Lists section of this decument, are nat part of the
racemmended Preventive Maimenance servics, nor are they included in the price of this service,

= I & aystem fequires the use of extra or special precedures and/'or parts for the maintanance
Eﬂmﬂ.ﬂmmﬂﬂemumm cedered separataly and charged as & repair, which may incur
additional costs,

Important Customer Web Links

#  Formoee infarmation about Agitent T services, ploase visit our website using the
following URL: http/Vvwww, agilent com/en-us/productsscrassiab-instrument-servicas service-repair

#  The Agilemt Comanunity is 2n excellent place to get answers, callabarate with cshers sheat
applications and Agilent products, and find in-depth documents and videes relevant ta Agilent
technologies. Visit hitpa:feormmunity. agilent, com/walcome

& Toaccess Agikent University, visit ittpo 'www. agilent com/croeslabiuniversity ta learn aboart
training cptions, which inclide online, classroam and onsite dalivery. A training specisfist can wark
directly with you to help detarmine yaur beast options

= Auseful Agllent Resource Center web page is available, which includes shor videas sr maintenance,
quick lists of consumahles for naw instnuments, and ather valuable information, Chack cat the
Resource Page hese hitps‘www,aglent com/an-us/aglentresources.

*  Meed technical supoort, FAQs, supplies? - visit our Support Home page
Entapediwenew gl ant.comyseanch fauppan.

= Videos about specefic preparation requirements for your instrument can be found by searching the
Agitert YouTube channel at htips.twww, youtube. com/ssernagilent.

Revision: 203, Issued: Fabruary 27, 2023

Agike Docurnent Murnber: DOO12614 g

D rumber 44166, 7547272322 Page __ af "ﬁf&'ﬂl“m
B Agilent Technologies, Ing. 2023 T

wenanslununu



CrossLab

Agllent intuva 5000 GG Preventive Maintenance Checklist et

Service Engineer's Responsibilities

»  Cantact the custoaer and ensune that all neces=ary supples ang avallable befare the preventive
mantenanos Wait

«  Only select those pages that relate 1o the system or module being serdcad.

« Complete emgty fields with the relgvant indarmtion.

+  Complate the relevent chackboxes in the checklist wssing either & "X or tick mark *.

»  Chock "Section not applioable” checkboxes 1o indicate senvices/tasks not delivarad, as anprogriate.

- Wemmmmlnlmmmlwlnlluorﬂeluflhumuma.

«  Complete the Service Review section together with the cusionmer.

«  Complete the flelds for page numbers a1 the foot of each s=lected page

«  Complete the total rumber of pages field In the Samice Campletion section

s Ask the custamer to sign the Service C ‘gection ithe 8 and your
signature.

Additional Instruction Notes

& Cheek for any active gervice notes foe this uni, If there Bre sny e "Safety” of
Recommended” Servica nabes, plan o implement the changes o this unit befare doing any
qualification sardice,

» D not implement fimvware updates, unbess you gelaumlﬁumﬂ:ecmunﬂanﬂ ana sure that
they are campatible with the instrument cantral aofiware.

Resvigion: 2 (03, kssued: February 27, 2023

il Docurment Murriner. 0013614 iy
'au%nu?nmberumﬁ.ﬁg}zzzzﬂ Page — of '}%&"M“m
@ aglert Technelogies, ing. 2023 L

ienaslumIuny

Agilent Intuve 9000 GG Preventive Mamtenance Checklist

cml.ahtl

Preventive Maintenance Procedure

Clean and inspect GC

H Unglug power cond from the pawer sounsa.

&' Open GC cavers and vacuum/remave any dust/debris. Pay particular attention ta cooling fana.
@ mnapect intemal connectors for proper comtact and placement

@ Reconnect Pawer ta the GG, Powes the GC on and verify the power an seff-test pagsed,

@ Verify cperstion of all mgtument fans.

Inlet and detector consumable replacement

= For the inbet installed, perform inlet malmtenance weing the buili-n procedures accessed from Agflent
4000 wouch screen dispiay of wab interface.

@ Replace ealumn Comaression Bolts,

@ Replace the eplit vant trap for the Split/Splitiess Capilary (S5L) of Multi-Mode inlet MMI]} using the
builtsn procedure accessed fram Aglent 9000 touch screen display or web interface.

B W the GC includes & Flame (onization Detector (FI0), replace the jet. If the ignitar ghaws any buikdug of
‘sample ar comasion, replace the ignitor. Examne the FID collector and castle assemiblies far
confamimation - clean as necessary. Usn the buillin procedures sccessad from Agilent 2000 touch
sereen display or web interface.

@ Raplace the Guard Chip or Jumper Chip for the Split/Spiitess Capillary (SSL) or Muli-Mode Inlat
(KAL) using the bl-in procedure eocessed faam Agllent 2000 tauch screen display o wab interface.

Inlet and Detector Tests

Zero all pressure Sensrs,

Peform the inlet presauns laak test.

‘Perfonm the inlet restricilon test
Perfarm the FID jet reztriction st if FID ingtabed,
Perferm the FID leakage test if FID installed.
Recard if test passed ar Tailed in the results isble.

BEGEAEE

Revigion: 203, lssued: February 27, 2023

fie Dpcument Number. D0013614 N (T
,I;gnumhelr.“ulﬁﬁ?fr@?;?il‘zz Page ot — }-5: Agilent
© Agilent Technokgies, Inc. 2023 1

lenaslumunu

Agilent Intuve P00 GC Preventive Maintenance Checklist Er MES ELEI_J.
System Information
O Check this boe If an instrament comfiguration repart is attached instesd of complating the table
b,
Instrument System Name and I3 i;\“ll 0005
Instrument System Site and U .P*E

List System Companent Product Humbers. Uist the Serial Numbers of each

:  Component
1 (5 39504 CHIF 00005
FN
3
4
5
A,

L.
B
9.
0.
Preparation

¥ Dibeuss aiy specific issues with tha customer befare starting.

@ Review the instrument boghoak for recorded problems and coirimeits.

& Save instrurnent control s2ttings befors starting the procedure.

¥ Parfoem a general nspection of the system far cleanfiness.

" Check for prapes instaliation of parts, assemblies, sensors ete.

(¥ Check system for required installailen of comprnents, settings as defined by curment Sanvice Notes.
O Check for required firrmware updates and verify with customers if they would like them instalied.

@ Before starting the fellawing procedures, recard the Detector Sigral Oulput{g) in he results table. If
the BC = wrmed OFF ar in a service mode, comparing the detectar autputs before and after the
service |s not possible.

Revision: 2.08, Issued: February 27, 2023
Agile Documen Number DOO13614

DE number, 44166 757222122 Page __ of ; '-ﬁgllml
@ Agient Technzlogies, Inc. 2023
naslumuAy
S et
Agilent Intuve 9000 GC Praventive Maintenance Checklist EF&SSLab
Fri gt by by

ALS Maintenance

P Check all cabling and configuration settings between GC, tray, and Injecton.
M Vaeuurn of rermave any dust, especially sround fans.

& Check coeration of all fans.

| Check syringe for smaoth plunger cparation,

W Check for smoath operation of the needle suppar rod — claan If necessary
I Check for coract operation of gyinge volume stops

Restore Instrument

H” Restare the narmal oparating conditiong using the Keyboard or Data System.

Check and record the post PM detector signal output values, Resufis should be simdar or | h:
the detector outputs recorded price to PM. il

p’ Perfaim a chemical checkout. i this |8 & routine PR, injest the customar's sample uging the ALS il
applicabde. This will act as a final checkaus of bath the ALS and the GC.
Guidanse:

If thes P Service |s perforrned peios o & qualification senvice, then use ihe qualificaii
e far final instrument aet up and cheskout. apaRfioztion Frocedmass

Rewizan: 2.03, lsawed: Feteuary 27, 2023
Agile Document Humber: D001 3614

DE rumter . agi
@i Techvoloes e 2023 B A Fc-Aalant
naslumufy
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Agitent kluva S000 GG Praventive Maintenance Checkdiss

Signature Page
Service Review

@ Attach available repors/primtouts of & tests to this documenation.

@ RAecord the Preventea: Mantenanee service activity in the customer's records/loghack.
@ Updste/resat ingtrament maimenance CoUNErs a3 spproariste.
@ Affix the PM aticker to the system or instrurment logbaok based on the cusiomer's reguest.
3 Complete the Service Enginear Comments section if thers are additionsl commants,
@ Review with the customer this service, parts replaced, and tast results abisined.
@ If the Instrument firrware was updated, record the details of tha change in the Service Engineer's
Camments bax or if pecessary, in the customer's 10 recards.
O Supply the custamer with a copy of the Smart Aleris flyer.
0 Descrbe Smart Alers 1o 1he cuestomar.
O Install Smart Alerts if requested.
PM Test Resulis Table
i i BIAE. Bafore PM Service: Aftor P
Detectar cuipu [D1] 75 f'?
Detector output [D2] | Mia
[Tests Expecied Resul m‘g;m_ﬁ;:‘
Init Loak Tast Pass M
Iniet Restriction Test Pass [
FID jet restriction test if FID installed Pass [
FID lgakage te=t if FID inacalled Pass T

Revision: 203, lssued: February 27, 2023
Agile Decument Mumber: DO013614

DE fiurnber. 44166 7897222222 Fage of
@ agien Technologies, Inc. 2023

i of the enginecs:
supphies n'punrﬂﬂ\wﬁt A
all necessary oper ating agineer while pertorming he preventive

codures nrwﬁwmghmm adatitionad
shye use of additionsl oF special o “,f:m,wmmmﬂ"

rotely and charged as &

with the customser prior rather than the TEITA
= ubmmnt‘;d’a’““m'nﬁmmwmmnmmuvwﬁ‘”'dﬂmmumarmmm
the instrument

vated treatment parts to be ordered to perfor
nh%nﬁ:"mﬁe alpes may require '“’:mw .u:;r.ea catalog for part
sample i reguired, referen
If different parts are
the PM

Pk

Igsed: 10-Feb-2017, Revision: &

wnaslummual
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Agilent Intuve 9000 GG Preventive Mamtenance Chacklist

Intuvo Parts List Table

Mete: The following kits are recommended for capillary and MultiMode inlets. If this is a general PM and
the custamer has a prefarred set of consumables, vou mey use the custamer's consumabiles.

Part Dascription Part Murmber Prosluct/Model ¥ Quiariity
FID Jet 0.11inch ID E2000176 GAIE0A
Inlet FM KIt E188-6407 GI050A
FID Ignitor Glow Flug 1923150680 G3050A
Bus Balt with Washer G4581 50260 G3050A
Cuard Chip for 55 imlet GABET S0545 G508,
Guard Chip foe MM G4BT B0GES =TT
Jumper Chip for S5 inlel CA5ATE0575 [EEETY
Jumper Chig for M GAEETB0675 G39504
Calumn Campression Balts GA581-50260 GITE04,
Split Vent Trap Filter (2pk) S1ES-E80T GIAE0A,

Service Engineer Comments

If there are any specific points you wish to note as pan of parforming the senvice or other items of
Irterast for the ciestomer, pease wiils inslude hem in this bax.

Service Completion
Serdce request number _ SO0 3T £357 Diate service ~ f.fb"mh.ﬂf"'?(l_

Aglent signature i’..:’ﬁﬁy(—

Total number of pages in this documen.

Custarmer signature

Revigion: 2.0, Is2ued Fetruary 27, 2023
Agle Document Mumber DO013614
CE numbsar, 44166, 7597222222

N T Agilent

@ aglen Technalogies, Ing. 2023 .
naslumuny
Agilent Technalogies

THHTA Headspace Sampler |
Preventive Malntenance Checklist - Enhanced

System Information
Guidanee

O Check this box if an instrument conflguration report is attached instead of completing the table,

Instrument system name and 1T

OIS

Instrument system site and location UAF

2 s
3 3
4, 4
5 B
I 3
T 7

=
=

L 0.

Preparation

O Discuss any specific issuss with the customer prior 1o starting.

' Review the instrument kygbooke.

@ Save instrument control setrings befose starting the procedurs.

W Perform general inspection of system for cleanliness

Ifﬁ}m:l{ for proper installation of safety-related parts, assemblies | sensors ete

3 Check for required firmwnre updntes wnd werify with customers if they would Fke it installed.

Issaed: 10-Feb-2017, Revision: &

Uagrecnsre atristin o —
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Inspect and Clean Sampler

THUTA Hends Wk
Sampler | -“-p} Agllent
n Lray w aeeess to the oven [
I is part of the syster r:mwem!wand‘pnumﬁmmﬂm for preess m“
.

FPreventive Maintenance Checklist — Enhanced

i i air dualer to
au mhpmd&wmwmch:d{mmmmuwumm. 1f it is, use
n

rerove the dust. )
d kamwwdebﬁammmmudnddmﬂmmw“uﬂ.
@ Iiamispnrtofﬂuemﬁm.rﬂwhﬂmmmdpn

nwwﬂwhomramlutmeinmm : s o
; ?:mckthemmlbelt.lurww. Ifitum.mnnultwlﬂl the customer to detarming shoukd
, icant.
i r::euﬂr_v chean cloth to wipe the lifter rod(s) clean- D mot apply argr labric
'
@ Varoum the inside of the unit -
of the instram )

g W;“ﬂ*ﬁwtmﬂ function under the BmmeMadeKeyWM|mlrumem ;

u & Masnual Operations : keypad

c;nmlﬂ;rm&mth:mﬂmtnmnw work:

ﬁ Tray Lifter - if present

&' Sample Lifter

jfmauselhlmm

Q@ Shatter Motor - If present

Prneumatic Components

Resmove the sample probe and the srriple oo . for s
: ma-:;ﬁxp-orwa.herowr.Doanaginumummvmsconlenwmwhmdk. compl

?::;ru:ﬂom refer to your service procedures. = : .

@ Unscrew the valve umhly.])onwvemspmeaetndm u-u'wn_mwm i

d cnremm-mscnmdremwerhamwﬂmuvambb-mng r rientath robor

sample probe, sample leop and transfer line.

¥ Use the Leak Test under the Service Mode Key en the instrument keypad to run the instrument

restriction and leak test. Verify that is passes (make a node below in the tests results table). 1 it fails,
consult the customer for repair options,

Tray Components
O Seetion NOT applicable.

W' Check for any debris in the sample trays and clean if necessary.

@ Check that the tray gantry rod is clean. If it is direy or dusty, wipe it clean with a dry cloth. Do not
apply any kind of lubrication.

&' Check that the sensars are not dusty, If they are, use air duster to remove the dust.

Check the tray belts for any wear. If they are worn, consult with the eustomer bo determine if they
should be replaced.

@ Verify that the three LEDVs for the tray racks light up when the trays are installed.
' Run the tray calibration.
&’ Reset the counter (presslig the OFF key) af the tray calibrution.

Restore Inswrument

O Recannect the headsparce transfer line if it hos not been alresdy reconnected.
A Return {nstrument to initial conditions,

B Perform system checkout procedure or test.

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and chechont,

the point where It first touches

i iy into the valve bady one turn beyund

@ Screw in the valve assem

the rator, i
To sent the valwe, ayele it 10 times. N _ -
g With the vn!rvesnlﬂbe Tull dockwisewmnlefcln:kwlu position, tighten preload.
=] l:ycl.nulammSiﬁmes.
= mwumcmanm;mpmmenewwepmbe.
Gpecial ; o after TRIMVE hnedﬂluumhrhennﬂdn
B B e e e e e
mmfunnmmmmwummmmpm
rall the fosed silica tranafer line. W
g ;in;cnmnenmm' nunﬁrmmmmmnwwmmewunm{m 1]

Agilent Technologies
Copyright @ 18
Page B al §

Jssiaed: 10-Feb:2017, Revigion: ]

wnaslumuay ["‘""‘“ e sk T iRt
T6Y7A Hendspace Sampler ‘ ;{ Agilent Technologies
Freventive Maintenance Checklist - Enhanced <
| TRITA Headspace Sampler
Service Review

- Agilent Technologies
Preventive Maintenance Checklist - Enhanced

O Attach available reports/prinwouts of all tests o this documentstion.
@ Record the PM service activity in the customer's instrument records,foghaok Service B mments {opt
@ Update,reset instrument maintenanes counters as approprinte

@ Affix the PM sticker to the system or instrument loghaok based on the customer’s request.
¥ Complete the Servics Review Conuments section below if there are additional comments
& Review the service and any test resulls with the customer.

O If the Instrument. firmware was updated, record the details of the change in the Service Enginesr's
Comments box below or if necessary, in the customers 1Q records,

If there are any spectfic peints you wish to note as part of performing the service or ather items of
interest for the customer, please wrlte in this be

7697A Headspace Sampler Test Results Table

‘Tray Callbration
Lealk Test

fros
[

Pass
Pass

Chemical Checkaut Test

TGHTA Enhanced FM Kit @

Other Important Customer Web Links
G4EGE-ETIIR TH6TA HS Sampler | 1 3 How to get Information on your product: Literature Library - http./waw agilent,com/chem/libmry
7697A 1E & 1 (Optlonal, not O Need to know more? - www.agilent com/chemnyeducation
Ferrule Flexi Inert 0.63mm Col 10/FK NFS GIIER-ZTHIG AND GAEINA imeluded ir PM O Meed technical support, FAQs? - warw agile 1y chem, techsupn
medule kig} O Need supplies? - www.agilent comy chem/ sy pnlies
© Part rumbers and descript Fior the kit contents, ice C let]
: iptions For ] 5 s
Sariple Probe Gd6&6-60125 | 1 e aes 1t [¥ar 857 ¢
Service request number & OOLF L35 i i
Sample Loop { 1mL) GaGE-B0106 1 q Lo i . -'f Drate service completed
Six Part Valve Rotor 1635-4062 1 C; ,-;Ilél s
THHTA Fused Silicn and ProSeeel Kit GIS0S-61001 | 1 Agllent signuturs =~ Cusiomersignature
Polyimide, Valeon Ferrule, B pack [ERTT 1
But and reducing wnion for § port valve transfer line connection O{H- 2664 1 Document part nurmnber GABSA-00023
Thermial Gap [nsulation Foam GAE30-00810 1
Liner, direct, 2mm 1D, deactivated E181-8818 1
Issapd: 10-Feb-2017, Revigion: § Copyright & 2016 Agilent Technologies
Page 5 of g

Copyright & 2018
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Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable cperation and the accurecy of your results

DCeliverad by highly trained and certified sarvice Enginesrs using genuine Agilent parts and
supplies, Agiert Preventive Maintenarce provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist i used 23 & guide for completing the preventive maintenancs tasks, & signed copy
of this checklist is provided for your records.

ronanslapuny

Aglan GOME Provantive Mantenance Checkdiss C%[gnél-ah

From busight 1 Oukcome
Impartant notice for customers

The customer should complete the following befors the Suppart Provider arrives on site:

}!’ Perform an autotune and retain the prirtad Tune report just paor to the start of the P to verify
performance of the equipment.

Mote: itis recommended ta have the customer run the autotune and tune evalustion prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
represeniativa,

Impartant Customer Web Links

= Toacoess Agilent training end education, visit It weew agilent comychemtraining to learn
about training options, which inciude online, dassroom and onsite defivery. A training
Specialist can werk diractly with you to help determing your best options

= Toactess the Agilemt Resowrce Center web page, visit httpsfwww.agilent com/en-
us/egilenresources. The following information topics are svallabie

* Sample Prep and Contairment

= Chemical Standards

= Analysis

+  Senioe and Suppart

*  Apphcation Workflows

+  The Agilent Community is an excallent place 1o get angswers, colleborate with others about

applcations and Agilent products, and find in-gepth documents and widens relevant to Agilent
technclogies. Visit hitps/fcommunity sgient comywelcome

*+  Videos gbout spacific preparation requirerments for your instrument can be found by
searching the Agilent YouTube channel af hittpaiwwe youtube comy/useragilent

= Meod to place a service call? Flexibie Repar Options | Agilent

Service Engineer's Responsibilities

+  Contact the customer and ansure that all necessary supplies ere available before the
praventive maintenance visi,

= Only select those pages that relate to the syster or module Ebeing serviced
»  Comglete empty fieids with the ralevant informaticn,

Reviaion A0, Issuect Juby 202 _'__ .
O humber DEESIT21 Poge o i FER
@ Agden| Technologies, Ine: 2023 i '}21'_\. Aﬂllﬂlﬂ

ronanslamuny
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Agilent GCMS Pravedtive Martenance Chockligt CrUSSLﬂb
Fronm [ 15 Duicarmg
Introduction
This

i

is checkliet covers the following model(s):

5973 Bares MED

| an SBT5 Saries MED
=@ 5977 Sarken MED
T 000 Seras MSME
T N0 Senae MSIME
OTOF THN0 Series QTOF
arer TS0 Beries (TOF
Customer Information

Custemers should proside all necessany operating supples upon request of the enginees.

A customer representative should be avadable to the engineer while performing the preventive
mairianance procedures, Customers ane responsibie for regular mainténance and are
ancouraged 1o ohserve the service representative.

Ay parts nat Included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nar ane they inchuded in the price of this
Service,

Ifa systern requires the use of extra or special procedures and /or pans for the maintensnce
service, then thesse must be ordered separately end charged as a repair, which may incur
additional coats.

Customer Responsibilities

Customers should ensure that all necessary operating supples, conswmables, and usage-

den

endent ilems such as gases, vials, syringes, calibrart solution and solvents required for

successful preventive mantenance are avadable. A customer representative should be evailable
while the preventive maintenance is being performed

s

DE Mumibes D648 526737 Pog ol
& Agler Technologhes, Ine. 305

bt AU, il Ay 173

Agilart
Agiert GOME Freventve Maimienance Checkisy CrﬂSSLH h

Fah ight o Cuicarma
Cornplets the refavant checkboxes in the checkist using efther a “X° or tick mark ™",

Check "Service not applicable™ check boxes to indicate services/fasks not delivared, as
appropriste.

Corglete the Preventive Maintenance senvices in order by sections: Review, Syatern Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check

o Thetasks in each section may be completed in the most lngical order relevant 1o
the systam. Complete the Service Review section together with the custamer

Complete the fields for pege numbers at the foot of each selacted page

Add relevant page numbers to salected pages and completa the togal rumber of pages field in
the Senvice Verification section

Complete Signature Page and attech Sionature Page to Service Order

Additional Instruction Notes

Definition of the Task/Recommended items within the document

Preventive maintanance is & factory recommended procedure designed to reduce the
likelingod of electromechanical fallures. Failure to perform preventive maintenance may
reduce the long-term relability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annuely with &n interim PM performed § months after the Major PM,

b -3 4

! . e : iy i
v Yes selected means that the task was done or the
part wes raquired

o Mo selecind means that the task was nat done or
the part was not required

v Interim selected means that this task is
recormmended 1o be done a1 S-rmanth intervals

Major selected means that this 1esk is

P recommendad s be done veary; f the custormer
woudd ke 3 servica 10 be dane # the G-manth
interval then the sardce could be purchagsed

As needed selacted means that the task was
v dore, or the pan was used as nesded . For

emEmiple, there could be two types of fiters that

could be used, and this was the ane sslected

Rewisaon: i00, [ssuad Juby 2005

o Aglant Techroingies, ne 2003

ot T e Laﬁmﬁﬁfﬂﬂﬂﬁm
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From insghi 18 Ouiiorss

Instrument Maintenance

Select the appropriate service to be performed,

O Intarim Prevantive Maintenancs (when evailable, is typically 6 months or at the request of the
customer)
O Major Preventive Maintenance {vearhy)

O Enhanced Preventive Maintenance {when available, is provided *As needed”)

System Information

[m) crmk:his B if an instrument configuration report is attached nstead of complating the
tabls,

Instrument System Name and 10 | Gnziogoes
e st Siwend ocion. | U A4F

|Lms;rnum Campanent Praduct Numbers — Ligt the Sarlal Numbers of each Campanent

! EFOIR Us i3m0

L

Preparation

I Dizcuss any specific issuas with the customes bafare starting.

@ Review the instrument lagbook far recorded problems and comments.

[ Saveinstrument control sattings before starting the procedure

Bl Perform a general inspection of the system for cleanliness,

[ Chack for proper installation of parts, assemblies, sensors etc.

£ Check system for required installation of componets and implementation of Servics Notes

O Check firmware version(s), Updating to the mast current versions is stro recommended
Verify with the customer before updating oy

Feeeimion: .05, |ssuen July 2023
DE Murher DEABE2ETS]

Pape __of
& Agilen! Tachroiogias, b 223

ronanslauny

Agilent GCMS Prvanthe Mansenanse Checkist le—ﬂab

& B Dipns use it fiers with Chemicsl knization.

¥ @ okbadk vales 1eat, Pawer an ural Sie plase s held gioaed, power aff and
e mmm n;uuumad \l’m;‘wrﬂmmmnﬂmmupmumrm
Interim / Major Preventive Maintenance = Dry Mechanical vacuum pumps
- Diaphragm

o pnammm-Tulbepnmﬂemsnﬂ.pwrMthmm

oo @ @& Clesar i Thovwr paths of dust

oo ® 8 Wwacuum s poor, then raplace the daphragm purg.
Trriorm ant-suckbac vl fest. Pawsr on Unil 5ie pless & held cicsed, powes olf and

| hack tat side pigte holds closed.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Scroll

[ Service Mot Applicable
- : T
= L B N
Yeartio erim/Major |Desciiption
T 0 B B |Pepiace ihe tpe fealon the OF pump.
O O & @ [Ched: for evience af pice YB0UIM — RoUGH vat ressuns brba prwer demand, poor
naniiid vacuum, $,
OO0 ® o Feeplsce The Exhaus? Filier iF réguined
B0 @ & Tl s with CUEIMEr The nesd for mane freque changes, il eadec.
B0 © 9 ilnfmnmmmpuwpmuramuwubemmwnnn.
OO @ B |Paorm ani-suckhack vane 15t Power on untll 5k plate = held ciosed, power off and
eheck that sige gk hokds dosed.
ik e
Revipon ALS, meued Juby 2005 ... £ .
DE bumber DEMSIRT3 Fage il :ﬁ..‘ Mllﬂﬂt

© il T ciogies, Ire. 202

ronanslaruny

Agilent
Aglan GCMES Prevenmsse Maimenance Chackis CrDSSLab
P lnsagh o Cukcama
Preventive Maintenance Procedures

O Service Mot Spplicable

Interim / Major Preventive Maintenance — GCMS

‘o Im Deemecription
Fo B B Fatoem ganerdl repection of system for clesniness

B O H © |Ciscussany protiama me Customer & havng with e rstroman
H O B B |Weviewcoatmer mantenance meors a0 estisds maimienance on recely sanioed e
BEO @ B [fnview the most recert autcrne mpart. The wil e 8 atarirg peint for evaluasng spaciial |

ek, baseline nose, pesk shape, Mess sssignmens and msol i
Interim / Major Preventive Maintenance — System Checks

O Service Mot Applicable

Sy#lem Checks
‘fes/No Interim/Majer | Description

rd =5 = Werify that callbranion pasks were ssen pricr 1o stanting the P
"0 @ @ |ventthe ingnament |
B O B & [Wepecivacoum hoaes, pumi. el ibing i paer 5aa Tor Sesane wear

&0 B 8 |Viewslynapect caiwant b = FFTEA BFOTD (T apal) M IFappl] Rahl # sBistie

@ O ® @ |Lodkiorany covous externa darmage or probipme 1
[0 © @  |Cleanar intakels) Dosmahit Cowia) miay nesd o be remored.

O 8 B |venly aysiem ine vakage meets instrument spesahcatons: YesET Mo O

OF & B [For Hydroinan systema, vnly cusiomer s iunning hyaragen Yes 0 He 0

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

[ Service Mot Applicable

VesiNo o O Wt Mechanical vacuum pmimpe

‘Wew'Ho Interim/Major | Descrigtion

PO B & |Coeckforevicenceal o lakege Chvck pump gashet i Wakags
F O O & |GCHS S0 wen diffusion pump: cran and replace G fusion pump ol
B0 B & Drain and reglace mechanical pump ol

FOo ®° & Feplace Ol s Filier @ applcable.

Flevision: 4 05, [ssuett oy 2003

f:mii'ﬁ::f oz I L‘aﬂﬂ.s%mﬁnt

il
Aglent GEMS Prevertive Maimtenance Checkis] CI%E“SLab

From Insight 15 Duisane

Interim / Major Preventive Maintenance — Cleaning System and Filters

O Sarvice Not Applicable

|Nlmﬂuaﬂmmﬁmtm.

Wo & = Veesily fana zne functianal and that ther I6 endugh space arond the
ingtrument for cooling.

Source elessning (ol sources mcegn Hydrolnert)

Open Anakaer and remae the soume.
Fo o = Disassemble, Clean, fenssembie sourme, (7201, 850, renave ard Goan
ancelens]

enirance lens
| Re-install source and closs pretezer.
Hpdroinet Sourcs

| 5ource MOT o be abrashaly cleaned. Mo dearing required at P 1T e

=] o o decrente i performance i absaned, neceirrend ba the customer that
flamants. insulaiors (repelier and exiracton. estractor kers, and repaliar ans

[y nesd 10 ka2 repilated ba restone perfiormance. Hydrainert source shouid

ro b run with Fafium carrer.
Fiters
== B Reciiaos FMSH-2 Hellum g3 fRter (collision cel gas) - If apgiicable
OF o ® Fiepinoe RMSK:2 Miragen gas fiter jooilsion ool get) - f soplicabi.
0O O ® Replace RAMSHY-Z Hydrogen ges flcer (Hydroinen ard JeiGean) -
o@F o @ GP17973 - Gas Clean GE/MS Fiter (far He, N2 ar H2 carrier} - if required
OF @ =

S190-9071 = Msthane Gas Filter [C) syslems) - if applcabls

Guldance: Gas filiers need to be changed only ¥ required i oicasng irapa show color changa, of if Big Univeiesl Trap
afe sppraaching saturation based on time instalad or rumber of gas oylinders changed Ter e trap)

i - L. Agilent
—_— ~ir% Agilen
© aguent Tachasicgie, nc 2023 L‘aﬂﬂﬁaﬂfgﬂlﬂu
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Interim / Major Preventive Maintenance — System Post Check

[0 Service Not Applicable

T ey =10 e e
VeafNo WntermiMafor [Descriplion

oo @ @ PUT: EpEtern Dack o, VWail kil ayatem E1Et ity has been pehiewed
WO 8 & vartty system vacuum mpdng(s) va e gauge conrelir

B 0 ©@ @ |CeakCheok

B0 B = ity Bystem in manus fune

o &8 @& Compan against previcis 10ne il reporis]

@O0 8 B (Changa % Tune and warify that al temparatures, pressures, and gas fiows reach method s=t
D B B mnnnalywthmwmummM5

FOD B B El Autchre Perfarmed

Guidance: If the PhA Service @ perfoemed prion 1o s qualification servies, then use the qualfication procedune 39  guide
for final ingtnument seiup and checkout

Service Review

T3 attach available reportsspentouts of all teats 1o this documentation.

[@ Record the Preventive Mainlenance Ssenice activity in the customer's records/logbook,

4 Record the PM event in the Smart Alerts logbook, if applicable.

[ Update/resst instrument mantenance counters as appropriste.

Fi affi the PM sticker 1o the System or instrument logbook besed on the customer's request
O Complete the Servioe Engineer Comments section if there are additional comments

Bl Review this service, parts replaced, and test results obtained with the customer.

0 If the instrument firmwene wes updated, record the details of the change in the Service
Engineer's Comments bowe. Systems in a compliant emvironment may need additional
gocumentation

O Complete Signature Page and attach Signatura Page to Service Order.

Test Results
[T!cl.l:lmﬂpﬁan Expected Teat Result Aciusl Test Reaul |
ATUNE P (g

Prestioe: A0S, buped July 1073
DE Mot DE4BS2E731 Papa__of __
© sgfen! Techrgiogies, Inc. 2023

wnaslummual
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Farw bnright 1o Dutoem

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analyiical
instruments to assure reliable operation and the accuracy of your results

Dedvered by highly trained and certified service engineers using genuire Agilent perts and
supplies, Agilent Preventve Maintenance provides what you need fo reduca unglanmed downtime
and kesp your systems oparating at their peak performance.

This checklist is used as a gusde for cormpleting the preventive mainienance tasks. 4 sigred copy
af this checklist s providad for your racords

Revision: .02, Issued- 21 Jemsary 022
Diewasinant Wb QB 4-UI75 roge Lot 1
@ dplent Technoiogies, e 322

tanaslainugu

Agiam GCM S Prevaries bginensrcs Chackisl CpéﬂéﬂstLab

From beigh! 1 Duzoma

Signature Page

Service Engineer Commaeants (optional)

If there are any specific points you wish o note g3 part of performing the service resew or
other iiems of interest for the custormer, please write in this box

Service Verification

Serdice Request Mumber Dt of Barvica Complatian
LO0LF2 £3 5 | Mer % a

Sargice Erginssr Name: Customer Mame:

= |

Sovncat Closrvmacs, fokhern, T

Sargice Erginessr Signature: Total ramiber of pages in this document

t:’_:”'};! ot

Revigion A05 lssued July 2003 ", i
OF Mumbse DESIEI6751 Page___of __ o T

© Agien! Tec e 202 : .':..- A ilﬂnt
eSS Lanaﬂ_‘lumqlqu

T

Agilent
Al 5100, 5710 Prevaitine M ersnce Checkis CrUSSLab

Froe eighl 1 Dutcsra

Introduction

Customer Information
= Customers should provide 8 necessary operating supplies upon request of the enginaer,

* A custamer representative should be available 16 the engnesr while perfarming the praventive
maintenance precedures. Customers ane responsible for regular maintenance and are
encouraged 1o abserve the senvice reprasentatie

= Any parts not included in the Parts Lists section of this document are not part of the
rezommendad Preventive Mantenance service nor are they included in the price of ths
samvice,

« If a systemn requires the uss of extra or special procedures and/or pens for the maintenance
sarvice, then thase must be ordered separately and charged &s & repiain, whach may incur
edditional costs

= For customers using HF applications, the instrarment should be returned 1o its standard
samphe introduction system.

Revigion &M, Issuect 21 January 2HZ 7
Dosument Number. G301 630075 Page Lot 1
& Aegiom Tectnalagig, ine. 2322
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Fgall Agilant
Agilent 5100, 5110 Preweiive Maintensnce Chechlist C SSLab Agitent 5100, 5110 Freventive Maintenance Checkd st CI’OSSLab
e i 12 Uemars From fosign 1 Dumew
Important Customer Web Links Service Engineer's Respansibilities
«  Toacoess Agilant University, visit hitpfwew agilent.comicrosslab/university/ 1o learn about & Contact the customer and ensure that all necessary supphes are availaile before the
traning options, which nclede onling, classroom and onsite delivery, & rainmng specialist can presentive maintenance Wsit

woirk directly with you 1o help determing your best options.
= Only select those pages that relate to the systern or module being sendoed.

o Toaccess the Agilent Resource Center web page, visil MIps wwe agilent com/en- . .
usfagilentrazcurcas. The fiollowing information topics are availatle: »  Complete empiy fields with the relevant information

Sarnple Prep and Containment = Complete the relevant checkboxes in the checkist using either a "X" or tick mark

Chemical Standards + Check “Service not applicable” check boxes to indicate services Masks not delversd, as

appropriate.
Aralysis « Complets the Preventive Maintenance senices in the mast logical arder relevant 10 the
. individual system senice in the order of the tasks listed.
Service and Suppart
= Complete the Service Review saction hir with the customes.
Appheation Warkflows £
+ Complete the fields for page numnbers at the foot of each selecied page
= The Agilent Cammunity iz an exoefient place to get answers, collaborate with others abaut »  Add relevent page numbers to selected pages end complete the total rumber of pages field in
applications and Agilent products, and find in-depth documents and videos relevant o Agilent the Service Completion section

technelogies: Visit htipsfcommunity agilent comdweloome
. § . = Ask the customer to sign the Service Verification seetion including the customer's and your
= Videos about specific preparation reguirements for your instrument can be found by signature.
searching the Agilent YouTube channel # httpss fwwa youtube comyuser/'asgilent

» Meed to place a service eall? Flexible Repar Ootions | Agilent

Aevison ACZ |ssued 21 January 2022
Dexsuamers; Mumber: GAIN 390073 2aged of Y
= Agian: Tachnologies, ine. 2022

Rewizion AOQ fssusd: 21 Jenuary 2002

Aﬂi Iallt Ditwernt] Mumbser, GAOLER0TS g far Y
® Agiem Technologies, Ing 022

tanaslainugu wnsliaugu

Fggm Agilent
Aglent 5100, 5110 Preventive Msintensnce Checkist C SSLab Agilert 5100, 5110 Freventive Maintenance Crackist CI’DSSLah

From Inaighi 13 Owioaree From besight o6 Dt
Instrument Maintenance Preparation
Ij' Discuss any specific issues with the customer before starting.
System Information B Review the instrument lagbook for recarded problems and comments:
: : . y o Save instrument cantral sattings before starting the procedure
m] [Ca';led(wa b if &n instrurmeant configuration report is attached instead of completing the Iﬁ Perform s genarel inspaction of the system for cleanlinass.
== = @ Check for proper installation of pars, assembbes, sensors et
Instrument System Hame and IT amo wpv 10 -0ES Iﬁ Check eystem for required installation of compansnts and implementation of Service Notes
Instrumsent System Site and Locatian R o Check for required firmware/software updates and verify with custormers if they would e
thern installed,
[ For HF application systems, if standard sample intraduction system was not installed, ask the
| List System Componens Product Numbers  List the Serial Numbers of each Companent 4 customer to install It ik
: Ask the custorner 1o remove any semples from e ICP-0ES sampla inroduction are, suto
1
: G wnzf T Wwode00d sampler or around the ICP-OES.
a
4.
5
&
b
[
g
WCP-0ES Configuratian Table Circle the typs or write in the typa If other

Nebukzer Type seasmayunmumm

Spray Cramber Cyrloric Single Fass |&M:mﬂ:?mamnu
Toreh Raﬂaltnnan

Toroh Type One Piece{ Semi Demountablgf| Fully Demountable | Other
Injectar Ciamater | umm 7, 4mimi | 0 B | Seher

Injector Msterial uersm.cl Diher

Rttt ACE lissud 21 Sarnsary 2022
Document Humber GBI 4-50078 Foge B o M
& agiem Techrakoges, Ine. 2092

© Agplent Techrologies. inc. 2002 o

- Fesision: AT Issued 21 Jaruary 1022 5" : W N
Agilent Dacumare esnbr GA01 340078 bage Lo 14 ~4'% Agilent
i
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Agilent Agibent.
Agilet 5100, 5110 Preventive Malmenance Checkiis: CrDSSLab Agilena F100, 5110 Preventios Makileranos ChecHist CrDSSLab
Fiim bright b Ouicares From inggii io imors
Preventive Maintenance Procedures SPS 3 Auto Sampler

Ij’ Service nol applicable

O Power cyele the autosampler and verily successful initisization
O Enspect X and 7 axis befls for wear, Replace is necessary

O Clean X and 7 axis slide shaits
(]

Lising custormer's racks and the Agilent software move the sample probe to the 4 outermaost
Clean and inspect ICP-0ES system corners and ringe port, ensure that the probe (s approdmatsly centared in the vial,

Record Pre-PM instrument performance
Run Instrument Performance test,
@ Record resulls in Instrument Perfarmance Test Results Table - Pre-Ph

Laak for any abwious external damage or problems,
Inspect water cooling hoses, gas lines and power cord for excassive wear or damage.

Perforrn a general internal inspection of the systemn for excassive dust accumulation, clean if d Service not applicable
Ecassarny.

SPS 4 Auto sampler

O Clean the spil tray, rack location mat, end frarmes and chassis with mip saf h
Inspect sample intreduction compenents and recond any reguired maintenanca in the Service diluted milﬂpue:r:zem B iR s Ricamp aak g and
Engineer Comments and natify the customer as the required actions required 3

f if it i wwincoee
Record the instrument eperating eondiions in the ICP-0ES Stalus Resulls Table, i 1o 2110 sanmpley oo paitis I cover it el el Wi domesti P

#
#
#
d Check the X-axisand 2 drive behs for ks, spitz, d ed testh,
: -axis and Z-mes drive behs for cracks, spits, damaged teeth, excassive
g Replace the palychromator purge filter. fraying, color chenges or degradation from furnes
#
o
O
o

oo

m]

Replace the radial pre-optics window Check the X-axiz, Thets-sies end Z-sxis FFC cables for cracks, incarmect postioning, damaged

Replace the axal pre-optics window for SYDW and WDV instrurments. edges o damaged conmecions.

Check exheust flow for the correct positve extraction at the exhaust duct to mnswe they meet Fump Tubing Replacermeant. Replace pesistaltic pump tubing. Replace all tubing that goes

rriniam spechcations. from the rinse station to the pump and from the pump to the wastedrinse battles

Replaca air indat dust fittar, Tast using customears tray and mowe the sample probe to the samgle vial 1, wash vial and

Replace high capacity air inlet dust filter element if installed. WV% finse port and ensire that the probe is centered i the vial. If not use calibration wizard and
calibrate the position.

]

[m]

Remave and clean instrument water inlet filter

Agilent Water Recirculator AVS 4, 6, 7 Advanced Valve System

& Service not applicable

O Replace vale rotor sesl

O Check fittings for signs of keks

O Check tubing including autcsampler wibing for kinks of excessive wear
O Check high flow pump for signs of leaks

[ Service not applicable

= Drain cooling fluid and remove any particles from the chiller resenvair
Remove, clesn and reirstall water inkst matal mesh filter if presant

= e fill with Agilent Coaol Clear cooling flud

I]ﬂ’ Clean the coolng syatern A filter and the condenser,

Previsn ADL bsaued 21 Janoery 2020 e . Farvisiery .00, lsaued 1 Januery 31 .
Document Humber: BRI 400075 g} of 14 e ¥ o hgllﬂm Drooument Humber GEI4-20078 regeh o 16 A.uﬂe“t
@ Agiber TicRnclogess, |ne 2072 A & agilen: Technobogies, ino 2002

tanaslainugu wnsliaugu
Agilent jlant
aaplont 5100, 5110 Pravantiv Mantananes Chaskdst CrUSSLﬂb Ag¥ant 5100, 5110 Prevercise Makerancs Checkist Cr ISSLah
[Froen Idght 1 Oulcard Frem insighvi 1o Dutzorss.
ICP-0ES adjusiment Restore Instrument

A Check position of Zn pesk, adjust if raquired.

B Check Argon Ratio, adjust to specified value If required.
@ Perfarm Detector Calibration

@ Parform Instrument Calibration.

O For HF apglications, as% the customer ta renstall their samphs intraduction system. Ll
A Leave system in an ide state: an and purging.

Iﬁ’ Guidence: If the FM earvica is performed prior to a qualification sendce, then uge the
guafication procedure &5 a guide for inal nstrument setug and checkout

Record Post-PM instrument performance Service Review

@ Run Instrument Performance lest # Attach avalable reports/printous af all 1ests to this documentation

Iﬁ Racord results in Instrument Performance Test Results Table - Post PM. Lk Reacord the Preventive Mairenance service activity in the customer's reconds Togbook
Far systems wsing ICP Expert version 7.3 and abowve, run the following Instrument tests @ Record the PM event in the Smarl Aleris loghaak, if applicable

g Update/reset ingtrument maintienance Ccounters as apgropriate

¥l Subsystem Communications Test . i .
@‘ Affi the PM sticker to 1he system o instrurment kgbook based on the customes's request

Ef Air Flow
H‘ Water Flowr Iﬁ Complate the Senice Engineer Comments saction if thene are addtional comments:
Gas Flaws @ Review this serdce, parts replacad, and test results abtained with the sustomer,
RE Ga If the instrument firnweare was updated, recard the details of the changs in the Service
akls npinear's ments box. Systems in a compliant envircnment may i itiona
Enpinear's Com ba i li L eed additional
@ Carnera Test docurnentation.
o Optics Test Complete the Signature Page with bath Service Engineer and Customer signatures.

@ Nebulizer Test

m‘fﬂecurdthe resuitin the Instrument Test Results Table

Ravislon A 0% ksued 21 January 2002
Dimumen Bayrriser G0 &:83075 P ot Uk
@ Agieni Technologies, Inc. 2022

i -, Pivisieary 002, insusd 21 Jamusry 2002
b Ag'lenl Document Mumber GETTA50075 age 10 M
- & agiem Technaiagss, inc. 2022

~1;i- Agilent
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Agilet 5100, 5110 Presei e Mairtenanoe Checkist

Test Results

Instrument Performance Test Results Table

CréssLab

From insighn 12 Dorne

Mote: These measuremants do nat form part of any specification and are for reference anly,

Pra AW Sensitivity Chack Post PM Sensitivily Check

Radal Ml Radial il
In 213857 nm SRAR ng.y Bgah | A0 % o4 Gk 1
Wan 267 610 i SRER 3L O 23295,3 P Y 15429
A 36152 nm SBR ¥y AT L) Vo b
¥ 766 491 rn SBR .0 N1 1.4 3.3

* Axied result |s nat epplicable for GBDTGAA, G244 Radial Wiew instruments

Instrument Test Results Table

Mote: The Instrument Test resulis are for sysiems using ICP Expert version 7.3 and above only.

Instrumant Tost Resull
SUbEFERe COmmunicanons Tesl fass
Alr Flow fﬂﬂ
Waler Flow &&5
B Fiows Pass
FF Gereratar &55
il fass
Opnics Teat ?‘ 5%
Hebulzer fest Fﬂi!
Rirwsion AL2, Issued 21 January 3122
Discurment Nurmber GEG14-20075 Feoe Mo 1
© dglem Technglogies, bne 2022
1
tanaslainugu
Agilent
Apler 5100, 5110 Preverntive Maimionance Checlist CrDSSLab
From keight 12 Damama
Consumed PM Parts
Produet or Modetd
Part Deseription Fart Number wihare used cansumad
sl Pre-Optic: Whndow BEA1G-EE04 %E:rgﬁl';:- 1
Fadial Pre-Opiic Window GBO10-55015 L G|
iglient Ciool Clear Caalant Fhid STRET ::;Frg'um" =
Purnge Gas Filler GBOI-E0136 HB X
A it fitar GROO-EE0CE L A
High Capapty Air Filler GEI0-8018% Cpticnal =
Fchor gapl for 67 port vahas for AVEET GBa94-50000 GEASAGRASS -
fictor seal for 4 port vabe for avs4 GRAIE-HIIE GEAGIA =
Rinse eclution 50 rinse siation 2 Smm id
ek Y GBAIE0TEE sPEd -
Barb sarvecion 2.5 Senim 1B GB410-80124 PS4 =
PV waste Lubing Brnin od « Sam i 2 GBA10-E01ZR 5PS4 =
Additianal Parts may be required from engineer's stack:
3 ais drive belt 541047500 EEE] =
Z i drive belt SN 007400 EPE3 =
Penstaitio pump tubing, PYC SalvaFle, 3
Hi 710049000 SPS 4 =
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
[l Section Mot Applicable
Praduct of Mods| ¥ ‘Quantity
Part Deseription Part Huméar whare used ‘consumad
Reimion & 02, issued 27 Janusry 2022 &
Decumasrt Number: GE014-00075 pagge Mor . A.g'lem

© iplent Tecrnologses, ne. 20072

tanaslainugu

Agilent 5104, 5170 Frewentve Mainderance Check ist

ICP-0ES Status Results Table
Maote: These reasuresmants do nod farm parl of any specification and are for reference only.

CréssLab

From nsign 1 Deemorsa

Measuramant Seandby Mode Plagma On

heains Vnitage 115453 L I16. ELS VAD
Mains Current [P Ra b 0.4 A
Insinarent Ternperatune 80 L 254 E
RF A Flow (sermor speed) 5.0 v D Hz
Flasma Exhaust Tump;;:um He mepsurement 19 1 b
Wiater Flow Oscilstar Mo measurement 185 Limin
Waber Flow Datecior o. %5 L | O W Liwin
Water ikt Tavrparaure | @l | " c
i, i 35.0 i 5.0 s
LD Tmphnnie: =34 0 I -84, % =
Themal Stakilizer 35.5 © [ 315.0 T
Argon Supply Preasure £5%.51 RPI_\;. 0% 3 kPa
Furgs Gas Supply Fressure*] 656 &\ kPa | 23 M kPa
Optian Gas Supply Pressuret = | s kfa
HMebulizer Flaw N messuremaent 0.0 Lfrrin
Hatniizar Back Pregsne His mesguremsen | N eG. 30 'a
Flasma Gas Flow No measurement | WAy Lfmin
Aucdisry Gas Flow Ho messurement | " Bo Limin
RF Power i s LTSl | wam 5 w
RF Supply Currem No measuremant : G 213 A
FF Supply VioRbge M messurement \‘\k-‘r‘b‘u W
1 If cption installed

Dot Mot GO OCTE ugelles Wb

© At Techenlogien, i 1022

Agilent 5100, 5110 Preventive Manienans Checkin

Signature Page

Service Engineer Comments (optional)

wnsliaugu

CrossLab

Frcam heesight 1o Otz

iIf thare are any specific points you wish to note &s part of performing the installation or other
items of interest for the customer, phease write in this bax.

Service Verification

Service Requast Number:
6006 3y wie
Serdiis Engirear Nams:
Fawualorn 3
Seravoe Eng: Signature:
Fomn g alten
Tatal number
L2

Eretaion: A 0%, ssued 21 darary 2000
Document Number: GBIT4-30075
# aglent Techrologies, e 2022

ges in this document:

Dite Sarvics Complated
AS Toy 013
Custornes Marne

ﬁ?‘m "
f‘-'l?'hﬂl'n

Onkcng

Custormes Sigrature: G“ma

Fegetbos Hh

Agilent
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Report Summary

Inatrumerd Moded

Agilent 81005110 VD ICP-0ES

Instrument IR GHEOT1AGEDT5A
Instrumsnt Serial Number MY1BO30001
Eaftware Warsion 7.3.1,9507
Firrmware Wersion 3442
Teated By Kanyatom 5.
Test Completed On 1141372023 9:18:24 AM
Result Summary
Subsystern Communications Teal Skipped
it Flow Test Swpped
Water Flow Test Skipped
Gas Flows Tast Skipped
RF Ganarsior Test Shipped
Camera Tasl Shipped
Optics Test Skinpad
Advanced Valwe System Test Skipped
Fesalution Test Pass
Senailivity Tast Eail
Precsicn Tast Pass
Page 1 af &
tanaslainugu
Sensitivity Test Eail
Radial
Elamant Wavelangth  Specification Method  Ratic Standard  Blank
A5 (184 680 nm) =480 SRER 1420 958.5 4y
Se (196.026 nmj 2410 SRER 058 fIra 18]
Zn (213.B57 nm) =140 SRER 41503 443725 118
Pb (220353 nmj =4E0 SRER 2139 25213 1254
Mn (267 810 nm) = I51E0 SRER 13681.0 27reEs.T 4166
Al (388,152 nm) 234 EBR 121 522587 L8413
Ba (453408 nm) 2340 5BR 1858 23043728 TRE00
K (THE 251 nm) =18 SBR an 107401 .4 1187T8.7
Al
Elamant Waveiength Specdicaton  Mgthod  Ratic Stancard Blank
A (188 980 nm) = XE0 SRER 1534 22850 1285
Sa (198028 am) =159.0 SREBR 168.7 28137 2338
Zn [206.200 nen) 22340 SREBR o05.0 10158.4 123.0
Zn (213,857 rem) 2 1743.0 SRER G498 13576068 3605
Cd (274438 nm) = 42270 SRER 55678 26213 arae
Pb {Z20.353 nim) #3200 SRER 4548 101112 4511
Mn (257 810 nm) z 10825.0 SRER 272353 11281181 1637.0
Cor (367 716 nmj) = 1480 SRER 482 1448753 120
Cu (324,754 nmj =180 SBR 83 414887  ETER2
Al (295,152 nm) =80 SR 148 GG 150438
Ba (453,408 nm) =E80.0 SBR 1833 BIEI0N.3 456303
L [T8E6.451 nm} 2240 SBR Ha 14470453 440474

Pege3of 4

tanaslainugu

Resoclution Tast Pags
Elemant Wawalangth  Spacificalion  Widih
M {174.213 nmi} £9.40 682
As (1848 580 rm) = 8.50 B.12
C {193.027 nm} £11.50 LR
Ma (202 032 nm) 58,20 635
Cr (206,158 nm) 51340 a8
2Zn (213,857 nem) 870 654
Pb {220.353 nmj £9.50 706
Ca (228 815 nm) <1720 1168
Ba {230,424 nmi} 5940 727
Mn (257 810 nm) £13.30 948
Mn (250,568 nm) £20.30 14.18
Cr (267718 nm) 511,00 8.0
Cu (324,754 ren) £25.00 18.89
Cu (327,385 nem) 1420 11.20
5r(338.071 nen} £33.50 2448
Ba [455 403 nm) =44.00 3362
5r (460,733 nen) £36.00 17.97
Ba (493 408 nm} £38.00 25,47
Ba [514.171 nm} £42.00 25.43
Ar (B75.283 ) <7400 6050
K {755,481 nm) £ 80.00 85.33
Page 2 of 4
v
wnsliaugu
Precision Test Pass
Radial
Elament Wavelength  Specficaion  Measured
Viahie 5 RSO
A% (188,880 nrm) 280 122
Se (108.0268 nm) =260 078
2Zn 213857 nm) 1850 033
P (220,353 rm) 260 085
Mn (257610 nm) 5150 045
A (395,152 nimi) 5150 037
Ea (453408 ren) 5 1.50 (if:1:)
K (766 451 nm) £150 033
Avial
Eloment Wavelength  Spesification  Measured
Vialue % RED
fis (188,880 nmj} %180 =]
Se (186,026 nm) %150 B&7
Zn (208 200 nm) = 150 058
Zn (213.857 nmj) = 180 L]
Cd {214.438 m) =150 .70
Pl {2200353 ne) 5150 0.35
Mn (257 &10 ren) <150 0.95
Cr (267.T16 nmi) = 180 055
Cu (324,754 nem) 5150 068
Al (396,152 nm) £1.80 063
Ba {482 208 nm} £1.50 0.85
K (785,481 nmj) %150 1.13
Page 4 of 4
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"Resolution Test

Element Wavelsngth Specificaion  Mathod  Ralio

As (168.680 nmj) =z20a.0 SRBR 2145
5@ (193.026 nm) = 156.0 SRAR 1880
Zn (206200 nim) zam0 SRER 10882
Zr (213857 nm) & 17430 SRER THE4 2
o (214,438 nm) 242270 SRER B847.2
P [220.353 ami) =320 SRER 5183
Kn (257 &10 nmj = 6250 SRER ZBE2 5
Cr {267,716 nen) =1048.0 SRBR 43666
Cu (324,754 nm) =100 S8R 48.8
Al (386,152 nm) z6.0 SBR 158
Ba {493.408 nem) =800 SBR 2036
K (7E5.431 nm} =240 SBR /7

Report Summary
Instrument Model Apilent 51005110 VDV ICP-OES
Irstrument i GROT TANGAD S
Instrumant Sarkal Humbar MY18030001
Scftwara Version 7.3.1.8507
Firmwane Virsion 3442
Tested By Hanyskom 5.
Test Complated On TIHAR02 11:10:02 AM
Reessii |l Surnmary
Subsysiem Communicalions Tesl Pass
Air Flow Test Skipped
‘Waler Flow Tesl Shipped
Gas Flows Test Skipped
RF Ganemtar Test Exipoed
Camera Tast Swpped
Optics Test Pass
| Acvanced Valve System Test Skipped
Rasciution Test Pass
Sensilivity Test Pass
Pracision Test Pags.
Subsystem Communicalions Test Pass
Opties Test Fass
Riadial Ayl
Intensity 3522064 4003312
Wawelength 737 212 737212
Page 16l 4
tanaslainugu
Sensitivity Test Pass
Fadial
Elemert Wavelength Specification  Method  Ratio Slandard Blani
As (188.880 nm} =4E0 SRER 1685 1284.6 533
Sg (195,025 nm) =410 SRER 1224 1256.0 807
Zn (213,857 nm) =1421.0 SRER 47008 S3ET0 130.7
P (220,353 nm) &48.0 SRER 2360 3006 1567
Mn (257.610 nm) 2 3518.0 SRER 145681 F18386.1 4782
A1(395.152 nen) x34 SBR 15 95105 L7616
Ba (453 408 nm) 2340 SBR 1706 24508356  14514.2
K {TE8.4581 nem) 216 SER T4 TITEABT 140241
Aadal

Standard Blank
27082 1428
326248 559
12784.8 353
1568839 427 B
TIE2E1.T a4 4
124302 5303
13068525 1880.2
1733434 168478
3E1083 0 75605
ITA0285 18498 &
BO2ESI45 449229
17015214 417716

Page 3of 4

tanaslainugu

Pass
Element Wawelength  Specfication  Widih
N (1742123 nm) 2540 642
A5 (158980 pm) SB20 608
C (183027 nm) 51150 B33
Mo [202.032 nirj) sB20 B3
Cr (208,158 nm) 21340 B9E
Zn (213.857 nm) sSBTH ET3
Pb {220,353 rmj 59,50 7.02
o (228,615 ) S17.20 165
Ba (230.424 nm) =940 7.38
Mn {257 610 ren) =13.30 946
Mn {260.568 rem) 20,30 14.06
Cr{287. 716 nm) =11.00 T2
Cis {324.754 nm) £25.00 18.84
G {327 395 nem) 51420 1.3
5 (338.071 nej <3350 24.18
Ea (455403 nimi) 54400 3328
Sr (460.733 nm} 235,00 17.41
Ba (483408 am) = 35,00 25.43
Ba (514,171 nm) £42.00 2527
A7 [675.283 nir) 574,00 55,857
K (TBS. 481 nm) % B0.00 6580
Page 2 of 4
wnsliaugu
Frecision Test Pass
Fadial
Elerment Wavelength  Specification  Measured
Valis % RSD
A5 (188,580 nm} = 260 L2
Sa (156,026 nn) =160 156
2n {213,857 nm} =180 042
Ph (220,353 ren) =260 0.54
Mn (257,610 Amj) 5150 0ED
A1{396.152 nmi) 5150 047
Ea (4593408 Am) %150 058
[ [PE5.481 nm) %4180 050
Audial
Elament Wavelength  Specfication  Messured
Value % RSD
Ag [168 880 nm) =150 naz
Se (195.026 nm) <150 056
Zn (206200 nen) 5150 04z
Zn [213.857 nen) 5150 0.54
Cd (214 438 nem) =180 0.4z
P {220,353 nm} 150 022
M (257810 nen) 5150 a.54
Cr (267,716 nmi =150 .49
Cu (324.754 nm) 5150 0.85
Al (396,152 nam) 51.50 061
Ba (493 408 nm) 5150 a7
I (T55.497 nm) %150 1.00
Page 4ol 4
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"Repont Summary T Gas Flows Test Pass
Instrumant Model Agilent 51006110 VI ICP-DES Mabulizer Actupl Flow  Back Auxilary Actual Fiow  Back
! Inslrumant ID GADT VAASRD1RA Target Flow Fressure Targat Flow Pressung
Instruna Secial Nurber WY1803000T [ 5] ] e m 200 11113
Software Version 7.3.1.8507
Makeup Actual Flow  Back Plasma Actual Flow  Back

Tim Yormon e Targes Flow Pressure Target Flow Prassure
Testnd By Kanyakam 5. 200 2.00 118.00 1B.00 17.04 2311
Test Campleted On 1IN 32025 11:15:43 AM

RF Generator Test Pass
Fesult Gummary RF Puwer Supgly Tast Passed
Subgyatem Cormnimunicatians Test Pass RF Power Supply () 147,380
Air Flow Test Fass RF uritistor Test Passad
Water Flow Test Paag R"fm{:?uh‘.w Frequency 25,843

|

Gas Flaws Test Fass Work Cail Current (A) 44,410
P Ganermior Test Pass RF Pawer Supply Current (&) 1,668
Camera Tast Pass

Camara Test Pass
Oplics Tesl =1

foped iregration Time  Standard Devistion  Status

Advanced Valva System Tast Skipped (ms)

. Electronic Offset Test 1000 5361 Passed
Foemiion Tast Skippad Dark Curent Teat Ba00 077e Pasaed
Sergitivity Tesl Skipped HAuray Test & o.0s Passed
Precision Tast Skipped Lingerity Test o118 Pasgad
Subsystem Communications Test Pass
Air Flow Test Pass

0% Air Flow [relstive T5% Alr Flow (falative
speed) 5
14.00 20.00
Water Flow Test Pass
RF Water Flow[L'mir}  Camera Waber Flow  Water inlat Temparsture
{L/mirs) ("Ch
127 0.8 20,27
Paga 1al 2 Paga 2of 2
[ [
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Milestone DMA-80 Service Protocol Milestone DMA-80 Service Protocol
SITHIPORN, DMA-80 Direct Mercury Analyzer
assoclates g
To be filled in before service visit (1% page)
DMA-80 DIRECT MERCURY ANALYZER System Customer information:
Company: vy luidin wauundad- an. (aus.maj)
Department: LAB

Personincharge: = Ak NT9A Wiiladiaddnw

Address: wauaaNdY 41 QUUFYNIN NTINWNKIUAS 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th

Technical data:

Unit Serial Number: 11030982

Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091
Software, type and revision: Easy Control Rev.

Air Compressor (if present) - SN -

Gas system pump (if present) - SN N
Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to
Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

SITHIPORN ASSOCIATES CO.,LTD.
451-451/1 Sirinthorn Road, Bangb u,Bangplud, Bangkok 10700 Thailand
Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1 wnaslunugu Page 2 wnaslumugy



Milestone DMA-80 Service Protocol

1. VISUAL INSPECTION

Good

Damaged

Corroded/Dirty

External chassis

Inside

Electric parts

Screws

o | < =

2. ELECTRICAL SAFETY TEST

Using a suitable testing device check the below reported parameters and take note of the results.

Parameter Result OK Not OK
Voltage : 230 VAC (+10% ) Actual value : 224 VAC !
Ground : <2 Actual value: 0.9 VAC !

3. PRESSURE CHECK

Oxygen (purity 02>99,95%)

Milestone air compressor

Gas carrier

Purity:

J

The pressure at the supply source manometer should be approx. 4.0bar
The flow rate depends by type of cuvette installed on the DMA-80 unit.

Correct Actual | Final | Correct Actual Final | Correct Actual
value value | value | value value value | value value | value
nlet pressure | 5 g pgr | - - 3dvar - - | 3tbar | 3.10bar| Pass
Flow rate 10120 | - - | &101h - - | e&8uh | 6uh | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing /
Silicon joints v
O-rings J
Cuvette sealing O-rings J
Gas connections J
Valves J
Sample boat carrier v
Catalyst flange J
v
Page 3 wnaslunugu
Milestone DMA-80 Service Protocol
If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
Amalgamator stand by
temperature
If IR sensor is not present 145°C + 25°C - -
Amalgamator heating o o o
temperature 850°C +10°C 850°C Pass
Cuvette 125°C £ 5°C 125°C Pass

7. SPECTROMETER

The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system

(tricon lamp)

Old cuvette type

Actual cuvette type

Gain Offset Gain Offset
Correct | Actual | Final | Comect | Actual | Final | Correct | Actual | Final | Correct | Actual | Final
value | value | value | value value | value | value | value | value | value value | value
Dualcell 0,015VDC 0,015VDC
36VDC - - s - - | 39wDpC | 39V | Pass |+ 0015V | Pass
system 0,005VDC 0.005vDC
Tricell 0,015VDC
. - - - - - - | 3gwoC - - |t - -
system 0,005VDC

(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for

detector 1).

Page 5
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Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

OK Not OK Re-Adjusted
Calibration of autosampler motor J
Cylinders alignment N

Fast Slow Normal
Speed of pneumatic cylinders J

Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and

vertical cylinders.

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

OK Not OK Replaced Cleaned
Catalyst tube J
Amalgamator J
Quartz boats !
Nickel boats :
Autosampler plate J
Gas kit accessories -

6. TEMPERATURES

Actual Final
Correct value value value
(Pass )
If controlled by Infrared sensor | 850°C + 10°C - -
Drying/ Decomposition
furnace
If controlled by thermocouple 650°C + 10°C 650 Pass
Type 1
515°C + 5°C - -
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
v
Paged wnaslumugy
Milestone DMA-80 Service Protocol
OK Not OK
Conditions of the spectrometer v
system
Alignment between lamp, cuvette v
and detector
Cuvette cleaning (glass windows, /
sealing O-rings...)
Lamp intensity ’
Operation of the mechanical v
shutter (if present)

8. MILESTONE AIR COMPRESSOR

(N.A)

OK

Date last service

Drain (compressor)

Replacing air filters (air purification module)

Check sealing connections

9. PARTS TO BE REPLACED

PN DESCRIPTION Replaced | ,_NOt
Catalyst tube:
6 months if the unit runs daily,
1 year if the unit is used rarely.
DMAS133 In case of analyse of sample with high organic !
concentration the lifetime of the catalyst can be less than 6
months.
Amalgamator:
DMA8134 6 months if the unit runs daily v
1 year if the unit is used rarely
DMA8195A Hg lamp tri-cell (model 2011): I
5 years
Hg lamp dual-cell:
DMA8137 5years - -
Hg trap
70200 Tyear /
Amalgamator coil
DMAB058/B 6 months/1 year or as soon as the heating is not more J
homogeneous
Nickel sample boats (set of 40pcs)
DMA8142 2 years - -
if strongly used, replace after 1 year
DMA8347 Quartz sample boats (set of 10pcs) /
2/3 years
DMA8335 Metal sample boat carrier I
2 years
PU-tube diam. 6/4 mm for internal O2/air supply
SL0108 2 years /
S00376D Heating coil for drying/decomposition v
2 years
v
Page wnaslumugy




Milestone DMA-80 Service Protocol

10. TESTING PROCEDURE

It consists to run some measurements for the evaluation of the analytical performance of the unit, like:
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.

1
2

3

4

5

6

Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it

Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1

Set a fresh and stabilized 100ug/L Hg standard according to the prescriptions reported on the
DMAB8O User Manual. The quality of the used standard is fundamental for the success of the entire

procedure

Weight approximately 100ug of the fresh 100ug/L — Standard (10ng) and start the analysis as a
single measurement mode

Repeat five times the test

Run again two blanks measurements

W | Method =G Measure System

e R N T
] ? ]
. i
1 ckeantox (£ - It
1 1ong g i
o g (AT |
1
LR ..
5 10 nmy @ [
! g ooy B ¥
4 chean o Lok 2 1
e g

[ = |
Sample Lk Signal | Resur

Now, it is possible to evaluate:

- Peaks

Page 7 wnaslunugu

Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

=T2 —Ti —Hy =—Ssobance}d]

V.=s =i

Tove [3]

The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

During the run the catalyst oven temperature must be stable around to 565°C or 515°C.

The drying and ashing furnace must be follow the set temperature method.

During the run the Amalgamator furnace temperature must be stable at the stand by temperature
(170°C or 145°C). Then at the release step it must raise up to 850/900°C.

The Cuvette temperature must be stable at approximately 125°C.

The Hg absorbance peaks must be correctly detected and reported.

11. FINAL REPORT

T
08|
ass
am|

- A= 05331

a4

The shape of the peak must be regular.
The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

010009
0.1000g

M

¥ 04207 B808590.0951 1.0000 [E]

o [Ed}
01000y 04980 MLOS0 100.557 10000 [F]

v [E4]

o

D406 BUSG04 (HLUEA0 1.0000

010009 CL4STE 10022 100221 1.0000
010009 05051 10,160 101802 10000 [E]

The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with
cuvette installed until December 2005, DMA s/n 05120292.)

The relative standard deviation (rsd) is < 3 %.

After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*).

(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never
use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly
cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise
other blanks (more than 2) might be necessary.

- Temperatures & signal profiles

v
Page § wnsslumugu

Milestone DMA-80 Service Protocol

Remarks:

Working hours of Service Engineer

All screws inserted and tightened !
Al tubing sealing connections checked, cleaned or replaced and tightened !
All heating elements are working !
Sensors installed, checked and tightened !
Safety devices (thermo switch) fully checked !
Al cooling fans are functioning g
Testing procedure successfully passed !
Necessary tools available at customer’s site !
Last revision of User Manual available at customer’s site !
Advised customer about care and maintenance instructions !

Page 9 wnaslunugu

Service Engineer Name Signature Date
AuIadN A Auiadn IS 17-11-2023
Laboratory Manager / Operator
acceptance signature:
v
Page 10 wnaslumugy




S lan i

Serlal-Na.: K170A0153 Customar-Na.: CO4-006

Date: 12 February 2024 Carried aul by Mr. Srichal Fak-On

Maintenance with following Operational Qualification (0Q) |
{requiras & separate 00 protocol)

C C Rarmpny . v gluifin upwnios woud Suliilsirondaumad $1in
s AuATINg
Department | iy (Mercur Analysis)
Maintenance Protocol ikt .Suaﬂuauﬁm 41 muuaHIn wrauen et b
ZpCoda. CY | o aniuR 10260
Atomic Fluorescence Spectrometer Boantny semalng

¢ mercur DUO/ € o
mercur DUO plus -

E-mail
J T
tenanslumuny onanslueuny
[T T PO L AR e e e e e e T et et (= T EE e Y A WS e O (e R S b e Ve
analytikjena analytikjena
Maintenance works basic unit Devica parameter mnul :::::I
Bghiness visual check inside the Mercur A 1 |
wvisual eheck If gobd-traps are beaken B visual chack genaral ightness inside the Mencur ok: [ |changed: [
i G m
visual check if spectrometer is contaminated 2 visiial check Godiraps ok: | changes; [
visual check of the fluorescenca cell e wvisual check spechrometer i
visual check af the absorplion cell, inel, windaw A Fluarescanca cedl ok: 1 |changed:
reactar cleanng @ Absarption cell. ingl, window ok: F |changed; [
check pumg-hose, il necessary change it A lens ok: & chamged. L
check swivel drive [SEV) v Swivel drive (SEV) ok: B |changed: I
check drying-hose, cutput gas-liguid-separator A check pump hoses ok: | changed: -
tast Bubble-Sansar e check hoses and hose connectors ok: @ |changed: [
( chack gas fiows A { check and clean reactor ok: & |changed: O
check volurme flows, reagents A check drying hose cutput Gas-Squid-seperater ok: @ | changea; [
riecarding siray ligh values A check bubtia-senzor ok: motok: [
measurement with 30 ngil @A Check gasflow | |
Ao pressure valve 4 1215 bar 1.5 bar
Valve 1 S ;gi"r';‘_;r 0,186 NLmin
Maintenance works Autosampler Serial No.- WA
valve 2 SIMMOT | g g wLwin
lubricate the dosing-winding | Teflon-grease-spray) H C'SJF“::-'MI‘
S HImor
clean the dosing cylinder, if necessary exchange it =] Valve 3 08 Ly | 083 HLimin
lubricata the winding systam of the height drive with some drops of oil =] Valve 4 o ::&NEE.::" 0. 1E6 MLmin
chack the tsathed balt = [Ehack Hquldfiow
check the position of the mechanical stopper (hesght: 13mm ) =] = 2 Berdimin Py
ek e pump rate of maing pump (<145 ASS2, yp.7a/<208 ASS2S, typ.108) = 1l e TR
( check the pUmp rale of washing cup = L Red,-agent f'm”'“ 2.5 miimin
chack the electncal hose connections far good contact = - 10mmitmin =
chack the connectors of the magnetic valves +2ml
chack the dosing hosa for buckling, if nacassary axchange it = | Adventitious light - values v fram file
100 | o i}
200 0 0
0 0 o
350 Q 1]
400 1 1
450 3 3
500 ] &
BEQ 18 17
575 | =8 25
500 36 35
v i)
tenanslumugy nansluemuny



analytikjena

[ nominal  actual
!Davim paramater [ valus sl
Analytical parameters Fluorescence cell
Condiions.: max.canc.: 10pgll. PMT-valtage: ... 481,y
Blank-solution
without ennchment / FER 30 ng/lL Eéaiguq?
Conditions.; maxcont.” 1,7Hgl PMT-voltage: ... 444, v
Blank-soltion
with envichment | FBR 30 ngfl. e %002
| Fk.- factor { Ity { Int: ) =35
Analytical parameters Absorption cell
Blank-solution Ext. 00004
> 0,002
withou enrichment | FBR 100 ngll. | S © | By il 5
Comments
# Sansitivity check (Without enrichment / FBR / 100 ngiL}
Int. Blank = 0.0008
Int, 100 ng/L = 0,007
RSD % = 0.95
b A °
o _ i
Signalure Technician Signature Cusiemer
12 /9‘! feown /07 /909

Place, Date [DOMMYYYY) Place, Date (DTMMMYYYY)

tenanslamunu

120202024 16:11 Page 154
Mercur
Repor file: CWinAAS TMPZ0Z4ResuIt WO Pra_D09 .
Program version: 4790 Printed on; 1222024 161
Recording starfed on 120272024 18:00 GMT+7.0
Operatar
Laboratony:
Code:
Remarks:
Method parameters Hg
Method Without Enr. /FERAL10 ng/L_12-02-2024
Created on 120022024 Time  15:54
Frogram -
F s Mercur Ti Hag fluer
Lina 253.7 nm
Lamp bpe Hg-LP
Integr. mode Feak height Integr. time Ee
PMT A64 W
AL tima Sa Peak smnothing 125
Dieleny Os
Working mode | wio anrich, Syatem cleaning O
FBR technique on Wiash tme acid 1s
Pump spaad 3 Saking time 205
Sample load time s Gas load fime 5 NL%
Reaction lime Gs
Wailing time AZ LT
Delay o8
Purge tima1 i0s
Purge tima2 158 Gas wash timed | 10MLh
'
Merar tenanslumuny

Service Report

analytikjena

1 Ersspnr e Corpary

thman . I R, Ty o, Pl
Mcapabeas. 11108 frodsd

Customars adcmes

| comtemers Rot. mo

B it SPW D - ake

T oty 2% f_‘% W%M o |
s wegously &y s e

B T 1]

[EZ] Arsis rs e vrsents {Thadand] L1gd

] vyt ena Far Easa (Thadand List

— ek Bnice presspler

[ [ Prose [ Fa= 1
doh Mo Fpersmopn. | tse  gAwming | Senws Eagees  aRA wAedld Daw (4 v | Pae (1
Instrummn mesnl | sera o, R190A @i | Sotwmrm vamion s, AT 70
] Repar (RE] [ Marmanancs (PR, O Instalabon i) ] Wamanty [ Aspbeation (4 [ S Prepgs®) [ Vestjwij
Fansh / Claim Hevaniie  Mamivasce | P 816D OO0 Ener Gzce

I
Acton takan - Mni‘-'-mn{i“nqﬂ

—  Flilenevce  Nad Besre Uul Ak Wkt Bowigh ek

~  Check aar ﬂ%}

F =

= yonti fiows figh? ~ it Dushmng f| ot omatewios o o - me]|
Ak Wkt Fighraed
7 ven digd Flnvercaece  anfl E
vy 7
Action Parkicg)l Recfrimardaton
s ety Hm. [# Senaitivty chech (Wilhoul eorichment | FBR /100 ngb) | ,é rhvon Pl _PAT EE:
Ini, Bdank = Q0006 i
It 100 gl = 0.0089 | iy e et forg
B0 % = 0.69 A o o ol
[ spare Pan O Instrumant Confyguration | A
fam Ko ko Caanify Linidt Peice
L
i
3
I
5.
&,
7.
FHianwwith tha undemigred confirs B bme devoied Dats / Shgrans of Customsr | Dale | Signatane of Saros Engines | Wonk completed 7
The: work parionad. (e pertect funatibn of the devioa,
An e recEgioEraTy of P ACTAST TS fATR B Yo
*Trarvaie) bansts med bBorrad i can only be eeed ﬁf‘[}.ﬂ'f /;g'év' )g;i O W
bt T Pk OF [Mah el Po'vio ST
Bervdees ot subject o e Deneral Terms and Conditions: of Anabil Jesa A0, whish will Be serd on (eguest.
'
tonanslueuny
120212024 1611 Page 214
QC parameaters.
QC type Cone, check |
QC chack samp. 1 — ‘O chack samp. 2 -
Conc. - Conc. —
Errar imit - Error Erma -
Rep, measuremant aff Reaction Tag + conlinue
QC std.1 no. 1{100.000 paiLy QC g1d.2 no. 30100 wgiLy
QC std.1 it z 20.00% QC std.2 limit + 20.00%
OC sid. ack flag + contines
Expact. blank abs. 0000+ 00100 Reaction flag + contnue
Q¢ precision aff
Resction off
OC Recal factor oft
Calibration settings
Calib. meth | Standard calis. Calibr. wnit il
Mo, standards. 1 Conversion fac. 1000
Type af standards - Slandard prep. Pramixed
Blank comact. —
Recalib, sid. no, -
Cutpat unit wall Convearsion fac. 10an
Calib. stat. Mean Meas. cycies k)
Blind cycles 1
Stock sol. 1 - Shock sod 2 —
Stock sol. 3 —- Slock 5ol 4 —
Type of cal. curve limeas Imbercapt Zam
Waighted cal. off ‘Grubbe stat. off
Check of eal, curve fo autfier lest
Sampla statistics
Stal. mode Mean Meas, cycles 3
Confid. lewvel G54 % Bind cycies 1
Grubbs stat, off
Calibration standards Hag
Mo MName Hintm Pos Cm Inks: sD RED%
1 Cal-Zem ] M 0.000 H. p.ooosTE 0.000052 &.030
AD.01598 Q001015 5,081
2 Cal-Sm =1 # 100000 | H 0009799 0000094 0968
A D136 0.000882 0670
'
o onanslupuny



120272024 1611 Fage L

Calibration function 1 120272024 18:10 Calibration (Peak height)

Inte=k1+k2*conc
k1=0.000878 kZ=0.00008% Recal. factor: -
Slopa 0.0000% Intsi{ugL) R2-adjusied 1.0000
scll 1.00000 pgiL
Lower limit 0 pglL Upger limi 110. pail
Detection limit - Dieter. fimit —
e Hy, | | ;
/Tm | ! -
- Psal: height | //
: | A
§ aoosa || | I i
£ | I
| |
ooces || A
| -
0.0000 é‘
|
] = EL T00
Cone. gl |
Measurements and events. [sorted by tima)
Hy Winout Erv. [FBRI. 10 ngil._12-03-2024 120212024 1600
[la] Conc. Ints BG S0 RSOM%  Int type  Time
Cal-Zero 0.000839 PkH 1608
0.000845 1604
0.000843 ! 15065
Tug'l 0000878 0.000042840  6.030 18:05
Cal-SteH 00038598 PRH 16:08
0.008708 16:08
0.008794 1810
400.0ugil 0.008728 0.000094090  0.950 1810
Calibration Calibraticn functian: 01 1810
'
e tenanslumuny
120272024 1432 Page 104
Mercur
Report file: COWInAASITTMP 2024 R esulWO\Pro_008
Program version: 4700 Printed on° 120202024 14132
Recording staded on TA0I24 14:21 GMTH7.0
Operatorn:
Lataratony:
Code:
Remarks:
Method parameters Hg
Method ‘Without Enrichment ! FER / 30 pgiL_PM_12-02-2024
Creatad on 1x022024  Time 11208
Program -
P Mercur Techni Hg Nuorescence
Ling 253.7 nm
Laamip type Hg-LF [
Intagr. mods Faak height Integr. tima i5s
PMT 451 v
AZ time s Peak smoothing 1215
Dalay s
Working mode wifo enrich. System cleaning o
FER techniqua an Wash time acd 10s
Pumg spead 3 Snaking bme 208
Sarmple load time i2s Gas load tima 10 ML
Reaction time 12s
Wiaiting time AZ 58
Delay Os
Purge tima1 A0s
Purge tirme2 165 Gas wash tima2 10 NLfh
'
W tenanslumuny

1200252024 1611 Page 44
Peak plots Hp
o (it Eer 120 16 o (ST 12020004 1608
0.008 0.008
i |
Q.000, 0000
a 20 a F]
Time [5] Time 5]
'
- tenenslumuny
120212024 14:32 Pege 204
QC parameters
ac typa Conc. check
QC check samp, 1 - QC chack samg. 2 -
Cone. - Conc. —
Error limit Error lirma -
Fep. measuremarnt off Reaction flag + continue
QC std.1 no, 130,000 ng/l) Qc s1d.2 na. 3{0.100 ng/L}
QC a1 lirnia 2 20.00% QC std.2 imit £ 20.00%
QC sd. act. flag * confinue
Expect. blank aba. 0100 00900 Reaction flag + continue
QC precision off
Reaction off
0T Recal facton oft
Calibration settings
Calib. math Standard calib, Calibr, unit ngiL
Mo, standards. 1 Conversion fac. 1000000
Type of standards — Standard prep Prasmied
Blank comect. -
Recalib. sid. no. --
Cutpat unit gl Conversion fac. 1000
Calib. stat. M=an Meas. cycles |
Blind cycles 1
Stock sol. 1 — Slock sal. 2 -
Stock sol. 3 - Slock sal, 4 ==
Type of cal, curve linear Inercept Zarn
Weighted cal, off Grubba stat. off
Check of cal. curve no oullier test
Sample statistics
Stat. mode Mean Meas, cycles 3
Caonfid. level 854 % Blind cycles 1
Grubbe stat. off
Calibration standards Hg
No  Mame ol Fas c“'n:nf Ints sD RSO
1 Calferm =) ##  0.000 H. D.0D0SET 0.000024 4137
A D01383 0.000356 2847
T [} #F 30,000 H OLO0ZTS4  0.00004% 1,814
A D042TE 0.000186 0437
'
i onanslupuny



1200262024 1432 Page 3/
Calibration function 1 1200212024 14:31 Calibration [Peak height)
Ints=k1+k2*cone
K1=0,000568 k2=0.000072 Recal. factor: 2
Slape 0.00007 Intafingil) | R2-adjusted 1.0000
se0 1.00000 ngiL.

Lower fimit O ngil Upper limil 330 gL
Dataction bmit 2 Detar_limit [k
0.0030 |
1] L
opozs |253.7 nm | -~
Peak heignt //
.00z |
=
g 0.0015
= 0.0010 e
apoos | & -~ [
0,0000 |
5 0 (E ﬁ a0 g
Conc. [ng |

Measurements and events (sorted by time)

Hg Wilhaut Enfichment ! FBR | 30 pglL_PM_12-02-2024 1202024 14:21
o Cone. Ints BG 5o REDM  Inttyps  Time
Cal-Zsro 0.000588 PRH 1423
0.000584 1424

D.000E12 14225

ongiL 0000587 0000024310 4137 1425

Cal-5ta1 0002810 Bt 1428
1a0TA0 14228

0.002713 14:30

- 30.00mglL 0002754 T D.ODCOAESED 1814 1430
Calibration ‘Calbration function: 01 143

'
= tenanslumuny

12/02/2024 14:55 Page 14

1200202024 1455
1200202024 14:41 GMT47.0

208

108
208
SHLh

SHNUh
10 NUh
55

Mercur
Report file: COWInAASITMP 202 SR esulfW N Pre_007
Program version 4780 Printed on:
Recording starfed on

Dperaior
Laboratony:
Code:
Ramarks:
Method parameters
Mathod ‘With Enrichment ! FER / 30 pg/L_PM_12-02-2024
Created on 12022024 Tima 1137
Program —
F Mercur T Hig Mo
Ling 253.7 nm
Lamg type Hg-LP
Indegr. mode Peak height Integr. time
PMT 444 Y
AZ time 58 Peak smoothing
Diatay 08
Working mode Enr. wio reload. Syslem cleaning
FER technique on Wash lime acid
Pump spead 3 Soaking time
Sample load time 10s Gas lpad tima
Reaction fime 10s
Wailing lime AZ 58
Dalay s
Purge timel 20s
Purge time2 155 Gas wash lima2
Purge fimed 105 | Gaswash time3
Heat time coll, 1 s | Cool. time col. 1

Mercur

tenanslamunu

120212024 14:32 Page 414
Peak plots Hg
I'Ju-_.?lln l_?l?l'n'.'&ﬁ“ T4y Cal-Sa1 12020004 1428
0oz Mz
g £
0000 Q000
20
Time [s] Time [s]
'
s tonanslueuny
12022024 14:55  Page 204
QC parameters
aC type Conic. chack
QC check samp, 1 QC eheck samp. 2 -
Cone. — Conc. —
Error limit = Errar limit
Fep. Mmeasurement off FReaction flag + conlinue
QG std.1 no, (20000 pa/L) QC std 2 no. 1(30.000 pgit)
QG shd. 1 lirmig + 50.00% QC abd 2 limit + 50.00%
QC st acl flag + continue:
Expect, biank abs. 00100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor on
Calibration settings
Calib. meath Standard calit. Calibr, unit gL
No, standards 1 Cornverson fac. 1000
Type of standards - Standard prep Premived
Blank coreed, —
Recalib. std. no. -
Cutput unil HgiL Conwersion fac. 1000
Calib, stat, Mean Meas, cycles 3
| Blind cycles 1
Stock sol. 1 -- Stock sol. 2
Stock sol. 3 - Stock sol. 4
Typa of cal. curve lirear Inbercept Zen
Weighted cal, joft Grubbs stal. off
Check of cal. curve | no outher test
Sample statistics
Stat, moda | off Meas. cycles 1
Confid, level |85.4 % Blind cycles 1
Grunbs stat. |—-
Calibration standards Hg
State Canc!
RSD¥E
Mo Mame Fos ooy Ints 50
1 Cakfam (=] #0000 H0.004358  0U0000ME  0.447
A:0.015859 DO002TT  1.673
2 Calswt L] #0000 H0.1710 0000152 0.889
a0, DETE 0000516 0082
'
= onanslupuny



12022024 14:55 Fage 3
Calibration function 1 1210272024 14:55 Calibration (Peak height)
Inta=k1+k2 cone
k1=0.004358 EE=0.000425 fRecal. factor: -
Slope 0.00042 IntsipgiL) R2-adjusted | 1.0000
el 1.00000 pgil
Lonwer limit 0 pgil Upper limit 33,04l
Dratection kmit - Dhater. Brmit 2
0020
g
oo1s zfa._'r drkd -
Peak helght -
-
£ oo |
] =
0.005 __%J 1
0.000 | |
| ]
T W8 @ % Ty
Cone. [ugiL ]
Measurements and events (sorted by time)
Hg Wilh Enrichment | FBR [ 30 pglL_PM_12-02-2024 12M0QE02A 1441
(=] Conc. Ints BG 8D RSO Ik type Tima
Cal-Zera 0004343 PiH 1444
0004378 A5
0004382 14:47
gL 0004358 D.00COTE18D CL41T 14T
Cak-Sud1 ooTze P 14:51
0.Eas 14,62
. 0.01708 - 1454
30.00pg/L [XEEAT) DODO1EZ0  OLBES 1464
Calibration ‘Calibraion funchion: 01 1455
'
= tenanslumuny
120272024 1522 Page 103
Mercur
Rapart file: CHWINAASITIMPI2024ResultWO\Pra_D08
Program wersian: 4790 Printed on; 12marziz4e 1522
Reconding stared on 12022024 1510 GMT+T.0
Qperator
Laboratony:
Caode:
Ramarks:
Method parameters. Hg
Pzt ‘Without enrichment | FBR. 100 ngiL PM_12-02-2024
Created on 12022024 Time 1154
Program -
Parameters Mercur Technigue: Hg absorption
Line 253.7 nm
Lamp type (Hg-LP
Inegr. made | Peak neight Intagr. time ELT
T 238
AZ time S8 Peak smoothing 1215
Dialay Os
Waorking mode W'D ennch. System cleaning Acid
FBR technigue off Wash bme acid 158
Pump spaed 4 Soaking tirme 20s
Sample load time Bs Gas koad time 10 NLh
Reaction lime 12s
Wailing lime AZ 158
Purge time 40 &
QC parameters
QO type Conc, chack
QG check samg, 1 = QG check samp. 2 -
Cond. — Cone. —
Error limit —-— Erral limit —_—
Rep. maasurament off Reaction flag + continue
QG std. 1 no. (100,00 ngfL} QcC sid.2 no, 1{100.00 ngiL)
CC sid 1 limit + 50.00% QOC sad. 2 lima +  0.00%
OC std. act. fiag + continue
Expect, blank abs. 0.01002 0.0100 Resction flag + continua
G precision off
Reaction off
QC Recal factor Off
'
- tenanslumuny

1200212024 1455 Fage 414

Peak plots Ha
Caidare 12R2P004 1A Cabfit 12023024 1451
L1 0.0
B z
E =
0.00, [l )
a 10 Fi o n
Time [s] Time [5]
'
e tonanslueuny
12022024 1522 Page 203
Callbration settings
Caliby. math Standard calb, Calibr. unit ngiL
Mo. standards. 1 Conversion fac. 1000000
Type of standands = Standard prep. Premired
Blank cormect. -
Riecalib. sid, no. -
CQutput unit 11N Corversion fac, 1000
Calily, stal. Miean Maas. cycles 3
| Bind cycles 1
Slock sol 1 Stock sol. 2 p—
Siock sol 3 — Stock sol. 4 -
Type of cal. curve linesar Iritercep calculated
Welghted cal. off Grubbs stat off
Check of cal, curve no aullier test
Sample statistics
Stal. mode : Meas. cycles 2
Confid, level | 5.4 % Bind cycles i
Grubbs stat, | =
Calibration standards Hg
Ho  Mame dan Pas c:’;lf Abs sD REDMS
1 Cakfamn ] # 00 H:0.000478 0.000331 69.26
A 0005393 0002260 41.80
2 Cal-&d1 [==k & 100.00 H: 0.002580 o.000081 31T
A03MT1E9 0002597 78T
Calibration function 1 12/02/2024 15:22 Calibration (Peak halght)
Abs=ki+k2*conc
k1=0.000478 k2=0.000021 Recal, facior:
Slope 0.00002 Absi{ng/L) R2-adjested 1.0000
sci) 1.00000 ngil Charact. cong. 207402 (noi 1%l
Lower Emil 0 il Ugper limit 110 ngil.
Detaction lirma - Diater. limat e
'
Z onanslupuny



12022024 1522 Page 33

00,0050

Hg
2557 am T T T
Feak height

0.0025

10.0020

0.0018

Irtensity

a.0o1a

0.0005

01,0000

1] TE T
Conc. [rglL ]

Measurements and events (sorted by time)

Hg Wilhoul ennichenent | FER 100 ng'L PM_12-02-2024 1222024 1510
D Cane, Abs BG S0 RSOM%  Inttype  Time
Cal-Zers 0.000328 FKH 1513
0.000248 15:14
0.000858 1515
OngiL 0000478 000033131 6828 15.15
Cal-Std1 0002838 FkH 1518
0.002615 1519

0.002487 15:21

100ngL 0.002580 0000081841 3171 152
Calibeation Calbration funclion: 01 1522
Peak plots Hg

CadZero 12024 1513 | 2B 1518
noaz
z ]
a4 <
0000, 0000
a 20 4 o 0 40
Time f&l Tima [3]
'
o tenanslumuny

Eguipment : incubarior Cert. Na.: 24TMB48
Condition As-Received :  Used Itam Page: Zof 3
Referance : 2404-00KI300C-1

Procedure Used :-
Calibration ware conducted using calbrafion procedurs CP-OTOR based on TLAS 5-20 acconding ta direct
msagurameant method with Data AcquisBon which connectad with Resistance Temparsiure Delector | RTD L
Thea temparaiure scals used was basad an [TS-00.

Condition af this result of calibratian

1. Reference standand instrumant:-
Instrumant SerlpiNp,  Cet.Mo.  Traceabls Due Dot
1 | Data Acquisifion MY ABORaEED 23AMAEE TEA 26 Jul 2024

2. This certificate is wald oriy 1o the ilem calibraied on daie and place of calibration.
3. This certification s racaabie 1o the Inermaticnal System of Unil
Remark : TPA . Technology Pramotion Assodation | Thaland - Jagan |
-] {°1 Without Agjusimeant

Function of UG : Temperahune Soune
Frash air setting ; Close Envvir e during calibration
Beginning | Finished
Temp. ('C ) 24 24
1/ REL Humid. [ % } 58 57
2 = [AC Sugoly | Vot ) =1 FZE]
R
.?" o Fasition ; '1';'::'
H Tz z
8 i & 1 1918RTD-01
______ B 2 I b 3 [
Wi ‘_rmﬁl_ﬂ"b B a [
— 4
W & | 1916RTDO5
8 18-18RTD-08
- 2H-18RTD-O7
Frob Installalion Detits ; Dimension of Chamber - __ 8 |1eRTDAO8
TR e e irel) | 18-18RTD-09
b= 50 @m W= 064 m
a= 60 om H= 0E  m

Copacity = D2E w?

tonanslaimunu

Certificate of Calibration

Manufscturer :

Mads|

‘Sarial Na, |

10 Mo, =

Received Order :
Callbration Date :

Ambient Tempersture :

Relative Humidity :
Callbrated by :

Approved by :

I‘) Penpan Paipim
(%) Sumli bmjal
{ ) Kunchi Promprat

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
\CORPOFATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIOES
5347 PATTANAKARN ROAD S01 10, SUANLLANG, SUANLLANG BANGI]K 10250
TEL.O-ET17-3000-29 FAX.0-FT19-0484

CALIRATION B8

Cort. No.: Z4TME4E
Page: 1of 3

Incubatar

Memmen

PP 260

WE15.0187

UAE.MIC. 003/2558

United Analyst and Engineering Cansullant Co. L.
3 S0 Udomsuk 41, Sukhumwit Faad,

Bangehak, Preskhancng,

Bangkok 10260

Microbicicgy Labarstony

01 Agril 2024
01 Agril 2024

(2610}

(5030} 5%

Man Pastanapangpalboon

¢

Approvad Signatary

7 April 2024

Tha Uncertaintias are for a confidence probability of spgraximataly 95%

This Wit iy 1ol Dol Frckesid SONEF DNER i Fuil. S8l wilh 104 20SF avillEn
Approval of the Sead ol Corporate Services 3 - Eguipmest Calibrrion and Testisg Servies.

tenenslumuny

Equipmart : Incubater Cert. No.: 24TIG48
Condition As-Recsived : Usad Ham Paga: 3of 3
Réference : 2404-00030C-1
Result of Callbration :- [ "} Wrhout Adfustriant
Funetion of UUC* : Tamparatura Sourcs
Fresh air setting : Clcas
Calibration | ULC* | UBC* T Orearall g
Paing Setting | Reading stability uniformity  |Varistion| Factor
("¢ | rer]ie) [£°C) {"C) (el «
5.0 el k0 028 0,93 024 2
Calibration Measured Tamparature | “C |
Paint Position et
[C) 1 ] 2z | 3 | &« [ 5 ] & | 7 [ & Jewsy] (#c)
350 | 34008 | 35.002 [ 34089 [ a5.008 | asoes | asoss [ 34821 [ 3036 | 35.002 0.30

Average® : The average of 30 valuas in aach position
Tamparatura stability : Ona-hall of the greatest maximum difference of measured tsmpemture at any ane sensor.
Temperature uniformity : The maxmum difference of measured temperatures at ary sensces and tha measured
1emperatura at e raferance location ‘which are observad at the sames fime or af & close an obsarvalion Hme as
possible to determine the temparatura pattem or hamoganedty within the chambsar urder sleady-stale conditions.
‘Overall Variation : The Difference of the masimum and minimum messured temparatures troughout abseration.
UUC* = Unit Under Calibration
Mole @ The raporied uncertainty of measurement was included stability and scluded uniformity .

Tha raperted uncariainty of measurament wae based on a standard uncertainty muitiplied by a coverage
factor k. providing a level of confidenca of approximately 85 .

=ofic-

tenenslumuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD 501 1B, SLAKLLANG, SLISKLLIANG EANERDK 10850

TEL G-2T17-3000-20 FAX0-2T10-0484

AR-TISATI M
CALMEATION 88

Eguipment =
Condifion As-Received :
Refenence :

Ircubator
Lisad tism
2404-000G0C-3

Procaduse Used -
Calibratian wars conductsd using calibration procedurs CP.0TO2 based an TLAS G-20 according 1o direct
messurament mathed with Data Acquisition which connactesd with Resisance Temparaturs Detactor { RTD ),
The termparaiune scals ussd was bamed on ITS-800
‘Condition of this result of callbration
1. Redarancs slandard instrumern.-

Cart. No.: 24ThBE1
Faga: 1of3

Certificate of Calibration

Equipment : Ircubiatar
Inestrurmsng Sorial No. Gart. Na. Traceabis Due Data
M ERaber | A 1) Data Acquisition MY4D0ZI0IZ  23LMH22 TFA 36 Jul 2024
2. This cedificate is valid anly fo the kem calibrated on dafa and place aof calbralion,
Madl - PP 260 3, This carlifieation |5 racesibla b the Inbemational Syssem of Uni.
Remark : TPA : Technology Prometion Association | Thailland - Jagan §
Sarial Mo. ; WE1B.0033 Result I n: (%) Without Adjustment
Function of ULC® : Temperahre Soume
1D Na. : UAE MIC D21/2561 Fresh alr sefting - Clasa renment during calibration
Beginning | Finished
Submitted by : Uritesd Analyet and Enginesring Consutiant Co, Lid [T {7 | 25 i
3 Sol Udomsuk 41, Sukhumvi Road, fz E [REL Humid. { % | ] 57
Bargenak, Phrakharang, AC Supply | Vit ) 1 224
Bangkok 10260 9 9
3 - Red. S1d,
Location : Micrabiology Labaratary [302) 3 Paosition : iD Mo
H HL U] =,
Rucalved Ordor : 01 Apeil 2024 8 b 5 1 20-16RTD-01
Calibration Date : 02 April 2024 4 ﬁLc B
Ambiant Temparaturs : (2210)°C vz Ty )
Rokative Humdity : (50430} % s Z3-18RTD04
W ZABRTD-E
Calibrated by : Man Pallanapangpabonn f  20-16RTD-08
7
&u Probe Installation Details : Dimension of Chamber : - 8 | ZeBRTOLA
Approved by : S P e FEa gy Byrel) | 22-18RTD-02
Approved Signatary hw 50 &m We ned  m
{3 g, Puleiv c= 8D m M= oe m
(3 Sumit linjai g Gl i
[ ) Kunehit Promprat Crpaity
luskion Diats : 7 Apeil 2024
‘The Lincartainties am fior & probability of 5%
Ths carifficam mey sot be seproduced oiher than in fab, except wilt the prioe writen
Aperoval ol the head of Corparale Servces 3 : Equiprent Calbration asd Tesng Ssmices
' 1
tonanslupugy tenanslumuny

iy
L
INOLOGY FROMOTION ASSOCIATION (THAILAKT-JAFAN) %

TEC]
Equipment : Incubaar Carl, Ne,, 24TMEST CORPMEATE SERVICES 3 EQUEFMENT CALERRATIN AND THSTI ERVICES F
Conditien As-Received : Used |tam Page: 3afd H3sd PATTAKAKARN RO LAk, SUANLAANG BASGROK 10250 e it
Referance : 2404-000305-3 ™ FAK. S-1755-3484 ALIBANTION Bea
Rasult of Calibration .- 4% 1 Wilthout Adjustment
Function of ULGC" : Temperabure Source Cert. Ho.: 23TMI0TE
Fresh air setting : Close i
Calibration | uuc* | wuc* | Temperatwrs | Temperaturs | Overall [Covarage C ifi [‘ Calb H et
Paint Spiting | Reading stability uniformity  |Variagion| Facior Ert lcate o 1 l‘allﬂl]
(Ch J{%c) | (") 1+7C) (°Ch ['c) k
Lo | 220 | =0 006 02z gaz | 2 Fulpeert ; Tl Bty
A4 4.0 44.0 0.048 0.50 .20 2
— T——— e Manufacturer : Mammart
Faint Fasition ki g
Model : WHE 14
LG} 1 F] 3 4 § [ T B |aref)]| [2C)
20 23,008 | F2.034 | F2.038 | 32021 | 21746 | 21.688 | 21.658 | 21.668 | 21.645 Q.30 Serlal Mo : L407.0756
440 44067 | 44 B02 | 44200 | 44402 | 44004 | 22951 | 42756 | 44,000 | 44,208 20
Avarage* : Tha avarage of 30 valisss in aach position 10 Na. ; UAE.MIC 024/2550
Temperature stability : Ore-talf of the greatest maamum difference of measured temperatune at any one sansor,
Tamperatiine uniformity : The madmum diference of maasured lemperatures at any sensors and the measursd Submitted by © United Anatyst and Engineering Consuiant Ca, L5,
\emperabune a1 e malerance ocalion which are abserved at the same $me ar at as clase an cbservalion ime as 3 Sei Udomeuk 41, Sukbumit Road,
posaible 1o dalenming he tamparstune paltern or hamogeneity within the chamber under steady-stale conditicre. Bangehak, Phrakhanong,
Overall Variation : The Differance of the maximum and minimum messunesd empanatures tinoughoul abservation Bangkok 10060
UUE® : Linkt Uindar Calbration Location : Micrabiology Laberabery
Mate @ The rapored uncartainty of measirement was included stabiity and excludad unilommily
The reported uncertainty of measurement Was based on & SENderd uncarainty MUtipied by & COvarage Received Order - 10 July 2023
Tactor k, proniding & level of confidencs of approximately 85 %, Calilration Date ; 10 July 2023
Amblent Temparaturs : [Wz10)C
—olio- Relative Humidity - (50230 )%
Calibrabed by : Man Fatlarapongpaiboon
Approved by - mﬂh‘- X
Appreaed Signatary
( ) Pomthipps - Temayalul
[+ ) Malee Bufonssa
[ ) Suwil Imjs
lesue Date : 20 July 2023

tonanslaimuny



Equipment - Wealer Balf Cest. Nou: 22TMNOTE
Condition As-Received : Used [tam Page: Jald
Reference : ZI0T-DOBTOC-6
Result of Calibration == ( *] Wishout Adjustmant
Function of ULC" Temperature Socurce
Calibration wucr uucE Average” Standard Reading [ "C ) Uncertainty
paint Setting Raading Paosition
(o) {"C} (o) 1 2 1 4 S(ref) | (2°C)
44 5 45.0 45.0 44428 44,574 44 397 44 378 44 387 0.15
45.0 466 45.5 44.933 44,878 44,002 44,77 44,002 0.15
Calibration Unlfarmity | Stablily Coverage
paint Facior
() {ch (2°C) X
44.5 0.054 0.040 2
45.0 319 D076 2

Average® | The awerage of 30 values in each posiion,

Unifarmity : Tha masimum différandcs of measured temperatunas al any sandors and the messured lamparaiurg
at tha refarance location which are obearsed at the same lime o af as clase an chsarvalien Gme as possiala
o desarming tha lamparatune pattam ar hamoganaity within thi chambar under staady-state conditians,
Btability : One-half of the greatest maximum differance of measured temperature at any one probe.

Ut : Uil Under Calibration

Hote : The mporied uncertainty of measuramant was includad slabiity and excludad unilormity.

Th raporied uncertsnty of messurement was based on 8 stardard uncerainty mulliplied by 8
coverage facier k, providing 8 level af confidence of approximataly 85 %.

-olic-

wonmslunaufi.-

€& DKSH

ﬁ‘ﬂﬂi Certificate of Calibration

mﬂlﬂﬂ!lﬂ
Equipmant. Balance Carfificate Mo, Q1234158
Meodel: PXE23 lssued Date: 08 December 2023
Serial Mo (or D) CZIETH4TA5 (UAE MIC. 0552565 Job Mo WO 1251
Manufacturer: Ohaus Page: 1of 3
Condition: In condition
Customer: United Analyst and Engineering Consultant Co., Lid,

3 Sol Udomsuk 41, Sukhunwit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Emdronmant Condition:  Temperstura b + 05°C

Humidity B4 %RH 1.7 %AH
Calbration Placa; United Analyst and Engineering Gonsultant Co., LLtd. (301 Mircabiology Roam)
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260
Calibration By: I, Adisai Maknoi
Calbration Dele: 07 Decernber 2023
The Method used: In-house method, CAL-WI-AT, based on LIKAS Lab 14
Tracaability; This cerificate is raceable io the S| Unils mainlasined by National Instilute of Metrolgy

{NIMT), Thailand through DESH Technology Co., Lid. Certficate Mo, COZ222534

Qwaatﬂrﬂ'ﬁ!\-—
{Wr. Rungrod Jerikitirakulchal)

Persan in charpe Authceized signaiony

This certificats s mausd $i8 GrES of MBSALTMTST BCESITING 10 Indemaboral Syete of Units (501 8 proaiies racaadty of masauraTaT 1S

AT D SBEITE ALBNIIT O DM OGN RO BN lbarateriee
m-m-mmmmwmuummmmmummmwwummwmmmmn

Badruand mwm“
Prora: +00 DR 1000 Eved

Delivering Growth - in Asta and Beyond,

wnmsluauay

CAL-FM-GO1- Y4 17 Sap 2022

Equipment : \Waler Bath Cert. No.: 23TM10T9
Condition As-Raceived : Used Bam Page: 2af3
Reforence : 2307-D0ETOC-6
Procedure Used ==
Calibration were conducied using in-housa calbmtion procadure CP-OTO4  Bctordng 1o direct

massnement malhod with Dala Acguisiion which connected wih Indusinal Platinum Resisiance
Thamameder { IPRT ).

The temperstune scele used wes based on T5-90.
Condition of this result of calibration

1. Refarence standard instruman:-

Instrument Serial Mo, Cert. No. Traccabla Dua Date
1) Dala Acguisition MY5S3003411  22LM168 TPA 26 Mav 2023

2. This cartficabs is vald anly 1o the Bem calibrated on dale and place of calibration,
3. This carification is fraceable o the Intemational System of Unil

Remark : TPA ; Tachnology Promotion Associstion | Thailand - Japan )
Result of Calibration :- [ ) Withean Adjustmant
Function of ULC® : Tempemature Scurce
Heal transher medium used :  Waler

Environmental AL Voltage Supply
(") (%AH. ) [ Vak )
Beginning of Calibration 25 &7 222
Finishad of Calibration 25 ] 223
Rel. Std.
Fagition :
10 Mo,
i 4B04538-001
2 4B04538-002
3 4B04535-003
4 ABO4535-004
S(rat.} 4B045E-008
Froet
v
wnslues
44 vanns
Canficate Mo.: GO234158 Page:2of 3
Calibration Results:
Belore Adusiment
Eceantric Emor: Waight to ber 173 or 172 of Maximum capacity, 1akan from tha cenler of the pan &5 a zero refarence.
- Nominl Test Vishis 200 i
@ T{TN FRafersncs Palnts ()
(@ (mim)
'@Ju_.f. E X B c o e
- 0000 | 00 | 0000 0.001
Fepaatability: Determination of the siandand of weighing balance., oot (gl
Maminal ieet valua (g} Standard Deviation
50 0.0008
500 00008
Emror of Indication fram nominal or convensional mass value., Readabiily 000t gl
Hominal Value | Conventional Mass | Disployed Value Ermor of indleation Uncenainty
K
g o) -1} o =
1 1.0000 1,000 0.000 2.0013 FAL]
] £.0001 5.000 0000 0.8013 10
10 10,0001 10001 n.a01 2.0013 10
20 2000000 20,000 0.000 2.0013 208
50 50,0001 50.000 0.000 0.0013 o8
100 100.0001 100.001 0.001 2.0013 m
200 200.0004 200,002 0.0z 0.0014 27
300 300.0005 300.002 o002 0.0015 208
400 400.0008 400.004 0.003 0.0015 08
500 S00.0006 £00.008 0.007 0.0018 o
B0 500.0007 600,008 0.008 oo 2
ity Sy el e
DHEH Tecvalogy
240 rerarm i L e e 1 B
) Sicharet | Blargohak, Pusifanceg fangioh 1680
P SR wnmnslueugy

Drelivering Growth - (n Asls and Beyono CALFR-CI -14: 12 Sep 2022



&z DKSH

Cerificata Mo.: CO1234158 Page: 300 3
Afler Adjustmant
Eooantric Eror: Whalght bo bati3 ar 112 of Maximum capacty, taken froem the cerder of tha pan &8 & Ze refarence.
. ! A Moeninal Teet Value 200 i
@) || ety || A= Rafarance Points ig)
o s L_fﬂ.) A e c o £

= = o -0.002 0002 000t

Repaatabiity: Determination of the standard deviaton of weighing balance., Readakdity 0ot (g
Hominal test valus (g) Stamdard Deviation
50 00006
Bod 00008
Errar of Indication from naminal or mass value., 00 i)
Mominal Value | Conventlonsl Mass | Displayed Value [Emor of indication Uneariainty
k
(@b (@ fal -1} (ah
1 1.0000 1.000 0000 0.0013 210
L) B.0001 5,000 0.000 00013 210
1 100001 10.000 0000 00093 210
20 20,0000 20.000 0.000 0.0013 210
5 80,0001 50,000 0000 00013 210
100 1000001 100.000 .0og 00014 2.m
00 200.0004 Z00.000 0000 00044 a7
300 00,0005 300.001 0.001 00018 208
400 4000008 400,002 o0t o007 .04
=00 S00.0008 S00.001 0000 00019 a0
[ili] B00.0007 00502 Cudie Q0021 201
The End of Certificate
i rsnma welalal il
DRE Temserwiogy Lirried
e
2L Sushurst Brad Bangchas, Phisshanarg, Banghot W08 1 v
i T 1BAFITLNMIUAN

Debvering Growth - in Asia and Beyond. CAL-FU-CO0-14: 12 Sap 207

&e DKSH

Realer to Ceriificale Na.: CO01234158 Page: 2 of 3
Statements of conformity:
Before Adustmant
Readabllity: 0001 g
Haminal Valus Imn Guard band (W) | Talarance (£) Goetormhy
g Ll [ a
1 o.oon ooe3 0002 Pags
B 0000 0.0013 0010 Pass
i 000 00013 0020 Pass
0 o000 noma 0040 Pass
BD D000 00013 0100 Pass
100 oo 00013 0.200 Pass
200 o002 00014 0400 Pass
300 0002 00018 0500 Pass
400 0003 0008 0800 Pass
500 D007 00018 1.000 Pass
GO0 D008 00021 1200 Pass
Tha waldty of the o ¥ cannot ba tier eifleren| glnces of use, enviroemenial condlisns or Improger use.
mhmmiee

wnmsluaruay

Dellvering Growih - In Asla and Beyond, CALFMCINL 14 12 Sep 2022

&= DKSH

Rater to Certificate Mo GI234158 Page: 1 of 3
Statements of conformity:

Thiis confoamily Cartificans documents e validily of the falkwing stalements of conformity based on the measuremant
resills of comesponding calibration cerificate:

This airor of | ined during are under given measurement and enviranmental canditions and
considering the axpanded measurement uncertainty (coverage probablity $5%) wihin the specification. The given
measurement uncertainty siready inclisdes other all effects by according lo the standard method. UKAS Labid. Therefore,
IP¥ale PAFAMTAIET Nt ol bessn assessed separabely.

Tolsrancs and Decision rules:

Azsessment of the canformity of the maasumemant desice are done basad on dinkct compartson of M el
MHEASLTEMEN rEsuls With tha iierans &nd decsion ne ane prescribed by the custamer.

Decisionnale: [ Chalce A Binary Statement for Simple Acceptance Rula fw = 0, Spacific Risk < 50% PFA.

[ Chaloe B Mon-binary stwtement with guand band {w = 1 U), Pass or Fall Epeciiic Risk < 2.5% FFA and
Condition Pass or Condition Fall Specific Risk < 50% PRA.

[0 Chaoica G Customer defned, Cusiomens may defire scbitrany mulbiple of r bo fave applied as guand
Band jw =L,
& PFA— Probabilty of False Accapl

1,-:?\,«/\0{\@#{.,

(Mr. Frungred Jenkittrakulchai)

Alrhorzed signatory
VA Baanaan sl 4da
s e '
P B = wnmnslueugy
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€= DKSH

Rafer to Certificate No.: COA234158 Page: 3 of 3

Statements of conformity:

Aftar Adjustmant
Feadabiity; 0001 g

Hominedvalue | EPF 00 o nand (w) | Tolerance (1)
Indication GonforEity
a g Ll [
l 0.000 0.0013 0,002 Fass.
5 0.000 0.0013 0.010 Pass
10 a.000 0.0013 0,020 Pass
m 0.000 0.0013 0.040 Pass
50 o.000 0.0013 0.100 Pass
100 0000 0.0014 0200 Pass
200 o000 00014 0,400 Pass
300 0004 00018 0.500 Pats
—
400 oo 0omT 0800 Pass
500 0.000 0.0019 1,000 Pass
B0 0,001 0.0021 1,200 Pass
Thae vakdity o e ol cannat be Tor diffarant plicis of uee, smvonmental condifions of impreper use,
Tha End of Statements of conformity
sy Rnmh o ol 4
CKESH Techrokogy Limiec
10
0 Skharmas Road. g, Fargiroeg, Barghch 1580 v
A o s wnmnslueugy
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Errar of indication

185

Before Adjustment
Jobe Mo, WO -0001 1251
Resdabikty:0, 008y
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1] oo L=
el = Uniart (-} Digplay 81 balasce
e Lippir Aecap i

After Adjuast
Jab Mo, WO- 00011281
Read oty 0,00lg

Error of dication

W s

1

P
(8]
--——""”rf’
e
=5

08

A
s - e

] ] L] f]
X Erverof indicatisn Uncert (=} = Uncert |-} Bisplay of belmnc
----- Lusser Accepiencelinit Upper Acceptance limit . L paer Spacif oation
——— Upser fecificstin
v
wnmsluauay

wilawatafio: Balance

Twnsredovdnmadodh

Fu; PXE23

&= DKSH

L Tua e WO-0001 1251

wirmamatos: C2IET54746

Ay () wIReiey (A9}
07 Dec 2023 surTsnsIsEa 07 Dac 2023 WrIMn
Undt | Taitnd Und | Ladnk
Ganaml
= a 1. swlvihdaper, power supply 2201 10V 7] [m]
] =] AYMIRNYSTREAN TR (Cover) = m]
= (] 3, ArwsaEyRuseiid = =]
@ o 4 mafussfisaanfertog Ir] =]
7] [m] 5 nisseusuesaathing = [m]
B o B mawsapnis Display =] o
(] o 7. museansen: Display wirnlnnkn = o
] [m] 8, geaeeudh (Stopper) ! pan support = o
= a 9. nroewss Function intermal § Extarnal m] a
=] [m] 0. FwAs e A e uEneasuny lad el = m]
@ o 1. Arrewinien o Anfifuetos = =]
v Rt ¢
. Adisal Maknol
Servics Engineer
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