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SFI1 03 = @373 Fire Hose Box

SFI 04 = @373 Fire Extinguisher

SF1 05 = @373 Mobile Foam

SFI 06 = @773 Fire Alarm Sysytem

SF1 07 = @373 Fire Hose Reel

SF1 08 = @373 Fixed Water Monitor

SF1 09 = @323 Sprinkle Line

SFI1 10 = quﬂnitﬁﬂs:ﬁwmﬂ"uLwﬁatmzsnwmma

SFI 11 = @mﬁnﬂ%aa‘ﬁwmuh SCBA (Self Contained Breathing Apparatus)

SFI 12 = @3298NWINALLNAY/IANIILNS/PICK UP

SFI-03 SF1-04 SFI-05 SF1-06 SFI-07 SF1-08 SFI-09

A,B,C,D

SFI-10 SFI-11 SFI-12 SFI-13 SFI-14 SFI-15

A’B’C’DA’B’C’D

A,B,C,D A,B,C,D

* SF110 @329 TAmaiMNIT TN Ve IAa %

SFI 13 = av29szauaznanlutafl Fire Pump

SFI 14 = §373 Block Valve

SFI 15 = vmﬂLﬂ?aazguﬁmazuamas‘"lwﬂw

SFI 17 = avavliussainoussnnsensululsonan

SFI 33 = @379 HYDRANT

SFI 34 = nagaudalWansnauiwgs

SFI 36 = avaamwauwnmolulsanai

SFI 38 = 35mIanamauLaIasnuinassaluliaiia Clean Agent
SFI 40 = Flush laauluviadiings

SFD 06 = @373 Foam Line & Foam Chamber

A,B,C,D AB,C,D

A’B’C’D
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Tsonam 3-n.0.-67 ns C + Day Time wihvasszaulng e 4
5-n.0.-67 07.00 - 15.00 %. | nz B + Day Time wihwestsrmalng anms 4
7-n.91.-67 07.00 - 1500 . | nz A + Day Time wihviasszgalng) anens 4
9-n.A.-67 07.00 - 15.00 %. | nz D + Day Time wihvisstszulng enans 4

M-Tower 10-n.9.-67 08.00 — 16.00 %. | Day time+nz a5 M-Tower Waslu'ls 1 - 4 7 8
11-n.0.-67 08.00 — 16.00 %. | Day time+ng 87013 M-Tower Weslu'lal 1 - 4 T 8

i 12-n.9.-67 08.00 — 16.00 4. | Day time+ns ASIUNUZEW WBITLTRIGNEN 1-2
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Tassms pamMNTIANAWIAL 189038 119ann aaiaraiu $1ia (unmw)

Farunules... ey 9183 Fuan WANIINTIY srauanuAaUnd RIBLNG
sswiadion Sounu w.a. 2567 fiv ilau nIngIAY e 2567 Mot | Und | Aeund | dndew | nane g9
Tunwiinamwd1iun13ae 10-14 Tgwien was 3,5,7,9 nIngIau 2567 1 anusnyTaivadioian 423 218 205 191 8 6
aouwenafliuinsesie.. Tsawenuangnn 1 2 \BnmsEnsasen
Fnuwinnunanualulasim.......... 423 Ao (Chest X-ray) 423 418 5 ) ) 5
FWIUNANIUATNTUNIATID. e 423 Ao 3 M3NLLaeY (SGPT) 423 329 94 60 . 34
4 myhnuvadla (Creatinine) 423 317 106 12 87 7
8N1IAT99 FIUIUNENUALTITUNIAT99 und Aauna 5 | aneswmolasundild (PE) 419 392 27 27
1. anwsyTaivaddoian 423 218 205 5 a5 WM Le8u (Audiometry)
2. 18nwL3EN3298N (Chest X-ray) 423 418 5 249 320 276 4 ) 42 2
3. MINIUBBIRY (SGPT) 423 329 94 7 | awssnmwmsrhemzasten
4. mvhauvadla (Creatinine) 423 317 106 (Spirometry) 412 397 15 9 ) 6
. ¢ o
5. avaswmelaguwndinly (PE) 419 392 27 8 | amamarrasialeuasidn
. ! . o . 316 | 239 77 75 - 2
6. aussnAWMsLladn (Audiometry) 2 919 320 276 44 Foa@iuliiiale: Exa)
7. 3300 WLaA (Spirometry) 412 397 15 9 aswndululasiz (Benzene) 418 418 0 - - -
8. ({’Ii{’\m’ﬁw:llﬂwuﬂd%'ﬂmla:mmaﬂﬂ 316 239 77 evatvantudasme (Mercury) 21 oy o N _ N
adulWimala: EKG
( N ) 10 817 Methylhippuric acid Twilaane 421 421 0 - - -
9. mawuduluilaan: (Benzene) 418 418 0
11 | &5 O-Cresol lutlasnaz 421 421 0 - - -
10. avdvenludaane (Mercury) 421 421 0
12 815 Mandelic acid Twilaanz 421 421 0 - - -
11. 813 Methylhippuric acid Twdaane 421 421 0 = =
) 13 | ansazmaluiien (Lead in blood) 8 8 0 - - -
(Lﬂu Biomarker 283813 Xylene) =
12. 813 O-Cresol lutTaaas (Lﬂ% . 421 o 14 ez ludasie (Lead in urine) 8 8 0 - - -
Biomarker 184817 Toluene)
13. &3 Mandelic acid lufaanaz (Ju 421 421 0 B . _ .. B
Biomarker 183813 Ethyl benzene) MIIATNEANIATIIFUMNNENNULNINNY ANANURBIANETa1 T TFEas 1) 2567
14, ssazialwiden (Lead in blood) 8 8 0 L.
o 1. anwRuusolasdaidan
15. g13azialutlwannz (Lead in urine) 8 8 0 e o .
- winnue §% PCD2 USinminaatiandn (Thrombocytopenia) 85,000 cells/mm? uazlafiaans indatdaad

=

(*) RANBAA : MMMNTIRRIRANIATIIFINWIABUNNTTInTmaas arditanudalndnnnsanagumwainlnga . v ; ¢
RaNgLne q 1 ! yog . X e f XYoo o - Y o X oo a
e o - . o o d d a oA nnlsaduisassnnnsiadehsaausnigul asfamumsinmdatiias sudszmus dwdelsa Usum
luszauianiias IMMITATEGNY u,a:miauNamﬂnmﬂwmmu nIamewanaw wui liveziinan ) S N )

oA i e oA d - - g s o - 4
v . 2 em , | A& Y SR indadaadiniUndasnan Linaiiesananu annlsalszinds ameiindaion 250,000 fiauins
anwuesaulunsinnu wiamsufitnu Iﬂmamim’mqmmwlmmaxﬂﬁiamaﬁﬂnwmu w8089 ld uagivlasy

\fanaandaUn@dn (Low risk of bleeding) atn4lsfimuaITnanBEIMINaURINBNUATANUFEIGRENIZ

ANWTINILYBININIUY U

\deasende 1w suluitsuannia amuuﬁga nuivhnusesien v\‘%‘aﬁﬂmmﬁ'umanmﬁﬂqﬁﬁm@ Auan
wnau uszasrawulafions adaauasswiaiin Mnwinemaadiils (Homozygous HBE) Sutlszmuuning
deamiuaue

- WUNOUTIE 8% BTD WUNzLRaatu (Polycytemia vera (PV)) 1a1sliaaa37a Erythropoietin 7.7 miU/mL,
JAK2 V617F mutation negative nazunsndanzainzienduiidasihszidansfinsnianlunaaniton

(Thromboembolic events) uazlsanaaaiiaaiale (Cardiovascular disease)

2. 18nmsn3a9an (Chest X-ray)

- wumaeRfAaUnERmIUSnEuAng 5 v wut 2 v Snanmanssiinssenfaundiiy enaduses
Wsila arswhaziionifanduazilSauiisunaayiannd dhilsenlsnfidaniiua adinmongaunng
Tsatan winnuiiisesAaUndfideausrmandszNiemsfedndzeszuumadiumela amswinisims
duradlu laszimpanaiadl asdarhazans aw?mﬁnwé dguey ﬂﬁmﬁlmmiﬁuﬁﬁﬂfuqﬁ uazasmwla

wihmndasnunadumelaminaus fdosrinausuda



3. mM3hnuIeIay (SGPT)

wwlmidugsniunasiundwiafinnzduaniay o4 vim wuzlildinmagsuwndszuomaduomauazdy
LWam’mmmm@ 19 viw lUSneunnd 2 viw auadulngannnludinzay LﬁﬂaﬂnmL%qnﬂiﬁu
in3asdnuannazed uszlailduannaagad (non-alcoholic fatty liver) Sssiniinarntimindaiininmes Sufiaan
nmsvslararmssannunszamnstszinnudanniinly Sanunseeniasmeliiesme uwndosanls
PISNBINIZAVBNIEY UazaIIiaay Namnﬂwﬁuﬁuﬁaaﬂitﬂﬁnéuﬁawﬁwaﬁﬂ AAAAUBNLIUNIIATI
(metabolite U 4aNTLAL) ag'l,ummsﬁﬂnﬁ wazmMIanamPLaNdrmneindendnd lifsailestvem ud
atslsfiony msndniasmsduiaszmeing ssdhazang wislansminlasass ilesendusdons
yhawesay vinldauanayld drdndudessudaassmuminnilesiuasiad

4. msvhewwedla (Creatinine)

uaavafaFovaslage a”mwminiawaﬂwammﬁmm?nmuwwﬁtﬁammmmmq 7 ¥iu wuanys
unngilsala 2 viw wazd 1 th“?llﬁ‘[iﬂﬂizﬁi']ﬁl'ﬂ(m%ﬂuLLatﬁWﬂ’mﬂﬁ‘ﬂE’méLLﬁ’l

4.1 wiinowme 1w BTD ananvindulsaladosiszesd s Wunaanlsatszidaimmu anadulafia
0 uazlodulwioags TaAsufiasnmareu sanmansesadla (eGFR) aaadatnaann 1n CKD stage
v il v mﬁwumqmwmU’ﬁ?ﬂyﬂﬁﬂﬂiza"ﬂﬂ”’am‘iﬂLmjaLLa:muquTiﬂﬂim‘hﬁﬂﬁﬁ udmTizTiemuwian
$1o wwlalaigy wihie Boudsee sasdfidnwianininnglafians Sdadiia Limitation) lumshau
'Lw?ié"ummmm:ﬁ'ga

4.2. WinOw § PCD2 wuindulsnlaiiassszusi3udu 93 2 (CKD Stage II) wuindamnsnsaszadla
afdaiiomansd dlsndsrdhmanuaulafings sanmsnsasmasladildiu asasiedamumsnausas
lowlszozanafiunnddansng aaswanidsnssudaszmednei ssdarazang wislanewinlasase
Wasnnduadamarhaiuasla dindudassudammunimndesiumanad

4.3 Winawme @ BTD wuindulseladasisosSudu i 2 (CKD Stage Il) 8a1mM3InTadzadlaanad
suruamanulusauialudamas (microalbumin/creatinine ratio AaUng) ATwANALINIFUR RN
sasarnazany wialaneminlagass asendnadentsiemuesla drdududessudanismaminn

dasnussiai

5. msanesumolaswndrialy (PE)

arawuinfanisniay 3 viw dialdnnuanaing mﬁwuuwwﬁLﬁam’m%”ﬂmLtatv‘?msmmmqﬁmmm
faaruld mmﬁhizﬁluwﬁnﬁuﬁﬂﬁﬁﬁmuﬁupTaaﬁmﬁﬁizmmﬁmﬁwﬁa (Irritant Dermatitis) W30814130
nﬁ:ﬁuﬁuﬁwﬁaé”maumnmmw‘"lﬁ (Allergic Dermatitis) W3aAufAnaINMIFNRELFILAR difadunszduiia
nnmuaiiidudaniaussuan matasumssuianseaansudadumunilimomasne fAmansarinlid
namainEatw uszaaniansuaiudnle aranuTymidaeiu Vﬁiﬂupﬁumﬁugu aIUSnEiuaLNNg
5 v amwudeasdaiiie 4 vnu mImEnAsimanmIsiRaTuLEILaalasa T Au wiaadl daums
mu'la'u:juaﬁuumnnﬂ%ﬁv‘hﬁammnmaLm”uﬂunmmu sedaazdolaliasauds mingindieuis e
woeameihaniioy lasanadeldnonfinneuivaaiofiowm 9

6.

7.

8.

M3ANAENTIDNMNMSILe8H (Audiogram)

- ATINLANTINMWMSIAIUAAUNE $1man 44 viw maassNTIamWITdBudAaUnddulngduaw
Aaundduyana ﬂ”a"lxiLﬂugﬂmeaawamimwﬁwh"lﬁﬁuﬂi:mmLéawmmﬁmﬁa awAalnfaIna1nds
Lifindtesnvam visna sy indoaaslufivingu (Noise monitoring) MLMIAURUMIANT AW Tufidu
Aufiauded (Engineering control) AINaIMIaNIIHIRBILEE (Media) waztinsziamsldduluwinau
(Hearing monitoring) LﬂuﬁLﬁuluﬂa;uﬁﬁmaﬂiqaﬂﬁvl,@i”ﬁuamaﬁmmﬁga wazm3laBui 8000 Hz Anundlal
41N (Recovery 8000 Hz) mnﬁumﬁmuldqﬂnir&ﬂaaﬁ“m&mﬁaﬁﬁﬂﬁ:ﬁw’ﬁmw wianldom uazldminawe
anaanAIThNUFUET A ﬁ'wﬁumuauﬂaar‘fumLmi'xumnmw‘haﬂuﬁuﬁwmﬂﬂﬁﬁmmmﬁﬂﬁ
ﬂi:mmyéau"lﬁ (Ototoxicants) Fadudmusznavlwiuuasfasssumd liun ssdvazans (Ethyl

Benzene Toluene Xylene) uazanslanzmiin (Lead Mercury Arsenic)

N13032/UIINNNY 00 (Spirometry

- waevedaUndfiansUinmunnd 7 v dhinsunns 2 v kansesussandeadnliuandreninida
agsunndlinlaaiaamafioaumyinm wsEnasihssiemsindndethalnddan 7 v ilesand
mwﬂﬂﬂnﬁwuﬂam‘hffﬂmwmUﬂ”’aﬂmnmaLLa:;uLm (Moderate/Severe Restriction) thiloananitendny
wiamolalaidy amlinmangunndzuunadumola mwﬁmﬁlmmi&wﬁm!u laszsmsiadl ssea
azaNg aﬂvﬁmﬁngvﬁ' dguey Mﬁmﬁlmmiﬁwﬁaﬂfuqﬁ wazasmulawinmndasiumadvniala

FIFND TABINUTUHE

anInyhnusesialauasidwdaa@anlniwale: EKG)
a e a a ad = e . a4 @ a a do
- fwinnunanawuenufadndnarstinsunng 1 viw nansasaeauliiialadednd danwasaasla

A ea A . . L ea e s oa o
waaaidoaialadiy uusihwuuwndiamzidwiale (@ iGarmaulafiage, lsawala)

73UN13ATNEHHANTATIVFUMWNIENIIBUN99INY T 2567

a ad . o o = w 4 a o . a o &

anuAadnafiarany dulngegluszauiinitas sufnnnddudiuyana udoraiifadoiwnenaiu

navndaspiFsarnmaiuld vgnarsaiuguilasiwdoes fosnnaiigs (Founan) Wonsznu/nszwmn
. , . S ad . qe 4 we ) 4

wnzarsmuguiasiuanguInmMItwdiudaa e dnaunilissammawld (Ototoxicants) Suiu
drudrznavluindunazmasssund ldun s13a2vinazais (Ethyl Benzene Toluene Xylene) Waza13lanzwniin
(Lead Mercury Arsenic) Winaud judniimnaulasiawizwinauifinanmsanaewlodduuaclafadnd as
wANRLINTFNAE laszmpinain nieasavhazanlasass tiasanndnadansitnuesauuasla findudas
sudznsmuwinmnlasnuaaedl narhrianuiadndannmysududadignanuannsiewduiandniu
MIATIFIMNINANALEDY TaTegnda gnit s asildmaniadwanniiared uszaiuquieanuled
adriuriaed dewfanufiadndniadulsnninmaieue mildana mesfuanuaszwin aiaiaedng de
mMavhuFNHERIgNAUEIAW uaznN3asiuaY Hierarchy of control Yisa1nunasiniiavasfagna1y (Source)
MK (media) UazAIYAAS (Personnel) BBININI mumﬂ'ﬁqﬂnﬁr&ﬂaar‘fudmyﬂﬂa (PPE) ildsz@nFan
wazwianldru mafimslianuiiugulumguainmgumw isganiwialdusazanuisannnismu ns
trowdaidasduluntizaniiu (first aid) uazn1aUjuan1sgdn (Cardiopulmonary resuscitation) tuasndugmiy
winnunnau anuAaUnddulwgiiaannlsadszdrds anwauladags winnu loduimedy waznnazimin
a &€ a o . a A o 4 “ 3 Ao o a A a
iual v3¥nansdalasandaaiugunwieaadadoidoilsanssaiiaauds uasfiddnandsenanitfia vanaw

aulafiagugann arfinaanofiginnn ssauhmalwiaang Suadensdmduanunionlumain

naImImaguagznMwaswinnu ldwissrduanuiaundiiu 3 szau usldimuanamsluudasszaueoil
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1.1 wiinnuaafeawanusaumsanaiszind

1.2 mﬂﬁﬁmu:ﬂwﬁmqmmwﬁ"uwﬂmmfuﬁu

1.3 lﬁwﬁnam{uﬁﬂLm:t‘hmi@Ltaqmmwmnuwwﬁmﬁ’nLamﬁﬂaa§ (UG
anusndu)

14 uﬁm‘z’im%"aqnmuqmmw

2 | szau 2 (Whunane)

2.1 TWwsinanuamatianuszoznaniuwnduuzsi
2.2 iwinnuitduuzinsguagunwanuwngandansenaat
2.3 nAnALIRIgNANFIAIN

3 | szau 3 (un)

3.1 Wwsinanuamatianuszoznaniuwnduuzsin

3.2 iwinnuiiduuzihnaguagunwanuwndendansmaad

3.3 tizfiuanuidssdugunwdn tladsonanasmaialasiu tAuGy
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UAE United Analyst and Engineering Consultant Co., Ltd. #
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 KA - N

UNITED ANALYST AND ENGINEERING . NSC -TISI-TIS 17025

consuLTaNT comeany Liteo 1€1.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING 0207

ANALYSIS REPORT
CUSTOMER NAME : BANGCHAK CORPORATION PUBLIC COMPANY LIMITED
ADDRESS : 210 MOO 1, SUKHUMVIT 64 ROAD PHRA KHANONG TAI PHRA KHANONG BANGKOK 10260
CONTACT INFORMATION : TEL: 0 2335 8242 e-mail : Sahawat.y@bangchak.co.th
SAMPLING SOURCE &S

SAMPLE TYPE : SURFACE WATER RECEIVED DATE : DECEMBER 4, 2024
SAMPLING DATE : DECEMBER 4, 2024 ANALYTICAL DATE : DECEMBER 4-11, 2024
SAMPLING TIME Y ISSUE DATE : JANUARY 8, 2025
SAMPLING METHOD °© : GRAB REPORT NO. : 2025-U001802
SAMPLING BY © : MR PHATSAWUT THOSAKOON WORK NO. : 2023-005144
ANALYZED BY : MISS NAPAPORN KHUNNOKKHUM ANALYSIS NO. : T24BC546-0001 - T24BC546-0002
RESULT LIMIT OF
PARAMETER UNIT METHOD OF ANALYSIS DETECTION |QUANTITATION
1 2 LIMIT (LoQ)
11:25 HOUR I/ 11:55 HOUR 1/
T24BC546-0001 | T24BC546-0002
TEMPERATURE © °C THERMOMETER (AT SITE) SM: PART 2550 | 306 301 3 :
B
DISSOLVED OXYGEN® mgl  |AZIDE MODIFICATION METHOD (AT SITE) 50 45 05 :
SM: PART 4500-0 C
BIOCHEMICAL OXYGEN mgl  |AZIDE MODIFICATION METHOD (SM: PART 17 397 . 10
DEMAND ¢ 5210 8 AND PART 4500-O C)
TOTAL SUSPENDED SOLIDS®| mglL  |TOTAL SUSPENDED SOLIDS DRIED AT 103 328 276 - 50
105 °C (SM: PART 2540 D)
TOTAL DISSOLVED SOLIDS © mgl |TOTAL DISSOLVED SOLIDS DRIED AT 180 4,380 3780 5 25
°C (SM: PART 2540 C)
FAT, OIL AND GREASE © mgl  |LIQUID-LIQUID, PARTITION-GRAVIMETRIC <3 <3 . 3
I METHOD (SM: PART 5520 B)

1SO 14001:20% CERTIAED
Y BSi GROUP (THAILAND) CO..L

e THIS ANALYSIS REPORT APPROVES ONLY FOR THE SAMPLES AS RECEIVED.

2 YO AR Ty

e ———— » PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY.
B’ TD.




L‘AE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING . NSC -TIS!-TIS 17025
consuLTANT company Lien  1€1.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING 0207

RESULT LIMIT OF
PARAMETER UNIT METHOD OF ANALYSIS DETECTION |QUANTITATION
1 2 LIMIT (LOQ)
11:25 HOUR 1/ 11:55 HOUR 1/

T24BC546-0001 | T24BC546-0002

METALS

LEAD?2 mg/L Pb | UAETP.HEM.005 BASED ON SM: PART ND ND 0.003 0.100
3030 E AND PART 3111B

SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID | YELLOW/TURBID
SEDIMENT BROWN BROWN

@ 1 ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b: ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 24 th EDITION, 2023.
RESULT1 :ihnesasuwann
RESULT 2 :ihnaaasuvda

ND : NOT DETECTED.
& : SAMPLING AT 12:40 HOUR ON DECEMBER 16, 2024, ANALYSIS NO. T24BD510-0005 (ANALYTICAL DATE : DECEMBER 16-23, 2024).

THE REASON FOR ISSUING THE NEW REPORT IS TO SUBSTITUTE RESULT OF BIOCHEMICAL OXYGEN DEMAND.
SUBSTITUTED REPORT FOR REPORT NO. 2024-U115947, ISSUE DATE DECEMBER 11, 2024.

(MR BHUCHONK PANICHLERTUMPI)
LABORATORY SUPERVISOR

ISO 14001:20%5 CERTIRED
BS| GROUP (THAILAND) CO,L

o THIS ANALYSIS REPORT APPROVES ONLY FOR THE SAMPLES AS RECEIVED.

B S RRED J o PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY.
L"" i 22 2025-U001802

- End of Analysis Report -
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UAE United Analyst and Engineering Consultant Co., Ltd.

S e 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 _NSC-TISI-TIS 17025

consuLTanT company Lmmen 1€1.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING 0207

ANALYSIS REPORT
CUSTOMER NAME : BANGCHAK CORPORATION PUBLIC COMPANY LIMITED
ADDRESS : 210 MOO 1, SUKHUMVIT 64 ROAD PHRA KHANONG TAI PHRA KHANONG BANGKOK 10260
CONTACT INFORMATION : TEL : 0 2335 8242 e-mail : Sahawat.y@bangchak.co.th
SAMPLING SOURCE 5=

SAMPLE TYPE : SURFACE WATER RECEIVED DATE : DECEMBER 4, 2024
SAMPLING DATE : DECEMBER 4, 2024 ANALYTICAL DATE : DECEMBER 4-11, 2024
SAMPLING TIME 1 ISSUE DATE : DECEMBER 12, 2024
SAMPLING METHOD °© : GRAB REPORT NO. : 2024-U115948
SAMPLING BY ° . MR PHATSAWUT THOSAKOON WORK NO. : 2023-005144
ANALYZED BY : MISS NAPAPORN KHUNNOKKHUM ANALYSIS NO. : T24BC546-0003 - T24BC546-0004
RESULT LIMIT OF
PARAMETER UNIT METHOD OF ANALYSIS DETECTION |\QUANTITATION
1 2 LIMIT (LOQ)
12:10 HOUR 1/ 11:45 HOUR 1/
T24BC546-0003 | T24BC546-0004
TEMPERATURE © °C THERMOMETER (AT SITE) SM: PART 2550 301 306 : -
B
DISSOLVED OXYGEN © mglL | AZIDE MODIFICATION METHOD (AT SITE) 51 48 05 :
SM: PART 4500-O C
BIOCHEMICAL OXYGEN mgL | AZIDE MODIFICATION METHOD (SM: PART 26 20 ; 10
DEMAND © 5210 B AND PART 4500-O C)
TOTAL SUSPENDED SOLIDS?| mgL | TOTAL SUSPENDED SOLIDS DRIED AT 103 199 32.1 : 50
~105 °C (SM: PART 2540 D)
TOTAL DISSOLVED SOLIDS® | mglL | TOTAL DISSOLVED SOLIDS DRIED AT 180 5,080 5120 = 25
°C (SM: PART 2540 C)
FAT, OIL AND GREASE © mgl  |LIQUID-LIQUID, PARTITION-GRAVIMETRIC <3 <3 - 3
METHOD (SM: PART 5520 B) J
METALS
LEAD @ mglLPb | UAE.TP.HEM.005 BASED ON SM: PART ND ND 0.003 0.100

3030 E AND PART 3111B

SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID | YELLOW/TURBID
SEDIMENT BROWN BROWN

2 : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
b ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
¢ : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 24 thEDl‘I’ION, 2023.
RESULT 1  : virenihlasenis

RESULT2  : wihTsenduunemnausuaszuiwvidsudawnnmay 18C uas 18D

ND . NOT DETECTED.

(MR BHUCHONK PANICHLERTUMPI)
LABORATORY SUPERVISOR

ISC 140012015 CERTIAED
Y BSI GROUP {THAILAND) CO.LTD.

o THIS ANALYSIS REPORT APPROVES ONLY FOR THE SAMPLES AS RECEIVED.
i A 0O

- End of Analysis Report -

{ P ———— J e PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY.
B! .
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List of Instruments Certification for Water Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH40 10-Jan-24 9-Jan-25 -
HA9MO0046 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW21 24-Jan-24 24-Jan-25 -
HE9M0003 (Thailand-Japan)
1 [pH Meter pH YSI pH100A Technology Promotion Association 24CH237 20 Feb 24 19 Feb 25 -
JC03335 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW36 20 Feb 24 19 Feb 25 -
HE9M0004 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOJ 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW21
Page.: 1 0of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(»/) Saithip Meangmai

( ) Warakom Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HESMOQ003

UAE.EFM.015/2563 (EFM.DO.04/63)
23 January 2024

24 January 2024

2401-0749WSC-5

United Analyst and Enginsering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Temperature (25x+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sudli,

Approved Signatory

26 January 2024

L]
naslumuny
B 0333513
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  {yrgns A
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7—:\\\/_\\\? A
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 RCAR NSC.TISLTIBNT025
TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 24LM10
Page.: 1 0f 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

DO Meter with Sensor

Horiba

LAQUA-DO210

HESMO0003
UAE.EFM.015/2563(EFM.DO.04/63)

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA Chemistry Calibration Laboratory

23 January 2024
26 January 2024
(26+10)°C
(50+30)%
(220£22)V

Kunchit Promprat

Approved Signatory

() Pornthippa Tameyakul

() Ponpan Paipim
(v") Suwit Imjai

Issue Date :

31 January 2024

Cert.No.: 24TW21
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K2B0020
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/t) (mg/L) (mg/L)
8.20 8.20 0.0055

This report was certified only for the instrument we tested.it is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

-000-

Lanms‘l:in%éfw

a 1199697

Equipment : DO Meter with Sensor Cert. No.: 24LM10
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2401-0749WSC-6

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 3240076 231305 TPA 15 Mar 2024

2. This certificate is valid only to the item calibrated on date and ptace of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :~ (*) Without Adjustment

Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 9K2B0020
Calibration| Immersion Standard uuc* . Coverage

Point Depth Temperature Reading Error Uncertainty Factor
(c) (mm ) () () (c) (£°C) k
25.0 60 24.998 25.0 0.002 0.16 2.00
30.0 60 29.999 30.0 0.001 0.16 2.00
35.0 60 35.003 35.1 0.097 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-

The Uncertainties are for a probability of approxii 95%

‘This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

lﬂﬂﬂﬂi%ﬂll

a1199730
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A 0063155
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3By
‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 77(/
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 K

N\
g
TEL.0-2717-3000-29  FAX. 0-2719-9484

“l,

NSC.TISLTIS17025
CALIBRATION 0008

Cert.No.:  24CH40
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA9M0046

IDNo.: UAE.EFM.001/2563(EFM.pH.01/63)
Condition As-Received: Used Item

Received Date : 09 January 2024

Calibration Date : 10 January 2024

Reference : 2401-0219WSC-3

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 t 16) %

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by : Warakorn Lerngagtrakul

Approved by : Sﬂ]ﬂ«ﬂ' >

Approved Signlatory

(v/) Saithip Meangmai

( ) Warakom Lerngagtrakul
( ) Ponpan Paipim

Issue Date : 15 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Secvices 3 : Equipment Calibration and Testing Services.

wnaslumuny
A 0062456

Cert.No.: 24CH40

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer inal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer ing Reading |pH t| factor
(mv) (%) k
pH Electrode 4.008 4.01 1719 0.0079 2.00
S/N.: - 6.986 6.99 2.2 0.0093 2.00
6.986 6.99 -3.6 0.0093 2.00
9.997 10.01 -171.0 0.011 2.07

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : =

- Serial No. : 5]

Dimension of probe;

- Length : 103 mm

- Diameter : 16 mm

- Immersion Depth : 80 mm

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

sty

Lanms‘lumuau
al119772

Cert.No.:  24CH40

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials : The measurement results are traceable to Si through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 931959 01 Oct 2024
pH 9.997 CPA chem 940106 02 Nov 2024

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calil Input
pH mv mv pH (2mV) k
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAOMO0046 7.00 0.00 0.2 7.00 0.058 2.00
7.00 0.00 0.2 7.00 0.058 2.00
10.00 -177.48 -177.0 10.01 0.058 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

S,;M'P
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al1l19772
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EL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 24GH237
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

pH Meter

EcoSense

pH100A

JC03335
UAE.EFM.062/2562(ENV.pH.02/62)
Used Item

19 February 2024

20 February 2024
2402-0594WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 *+ 15) %

In - house method :

- CP-CH5 by direct measurement with

DC Voltage Standard and direct measurement

with certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Walalak Sirithean

Sﬁaﬂjo

Approved Signatory

() Pomnthippa Tameyakul
(), Unnopphol Harachai
(,_/{Saithip Meangmai

Issue Date : 22 February 2024

The Uncertainties are for a confidence probability of approximately 95% B

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

onaslumuny

A 0063839



Cert.No.:  24CH237 CertNo.: 24CH237
Page.:  20f3 Page.. 30f3
Calibration Results
Function : pH Measurement

Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. ~ IDNo.  Cert. No. Due Date three buffers curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
This certification is traceable to the International System of Unit maintained through:- Ll Buffer . pH Measurement factor
(4
- Technology Promotion Association (Thailand-Japan) (mv) @ Ls
2. Certified Reference Materials  : The measurement results are traceable to S through CPA chem Ltd., pH Electrode ok 6 s g.o0ut 2
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 A.23090851A605877 6686 = 0 it 200
6.986 6.99 0 0.0093 2.00
Buffer Solution Manufacturer Lot No. Exp. date 9.007 10.00 174 0.0085 2.00
pH 4.008 CPA chem 940102 27 Nov 2025
Function : Temperature Measurement
pH 6.986 CPA chem 940104 02 Nov 2024 i
(*) Without adjustment
pH 9.997 CPA chem 940106 02 Nov 2024 X ) §
This equipment was connected with Temperature Prabe;
3. This certificate is valid only to the item calibrated on date and place of calibration. - Model : -
o i 53 23 7
Calibration Results Serial No. 0906SIAG0537
il i f probs
Function : mV Measurement s
F i curve by D Process Cali at pH (4,7)(7,10) - Length : —L mm.
- Diameter : 12 mm.
Nominal | Standard 5 Uncertainty of | Coverage - Immersion Depth: 100 mm.
" Actual Reading
Unit Under Value Voitage Measurement factor .
Calibration Standard uuc* Uncertainty of Coverage
Calibration input Error
(zmV) k Point Temperature Reading measurement factor
pH mv my pH o N
(°c) (°c) (°c) (°c) (£°C) k
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JCO3335 7.00 0.00 0 7.00 0.58 2.00
25.0 25.000 251 0.100 0.13 2.00
7.00 0.00 ] 7.00 0.58 2.00
30.0 30.000 30.1 0.100 0.13 2.00
10.00 -177.48 -177 10.01 0.58 2.00
35.0 34.999 35.1 0.101 0.13 2.00

Remark - UUC* = Unit Under Calibrator
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

ok

21203154
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 CertNo.: 24TW36

Page.: 2 of 2

TEL. 0-2717-3000 FAX. 0-2719-9484

Condition of this result of calibration
Cert.No.: 24TW36

Page.: 1 of 2 1. Reference Standard Instruments :
This certification Is traceable to the International System of Unit through the reference standards
.
Certiﬁcate of Testlng y of ial Calibration Center, Technology Promotion At (Thailand-Japan).
Equipment : DO Meter Instruments Serial No. 1D No. Certificate No. Due Date
) 1. Burette - 130BU10 23CG1172 22 Mar 2025
Manufacturer : Horiba
2. Balance 14233821 110RC001 23MM405 16 July 2024
Model : LAQUA-DO210
2. Standard Material :-
Serial No. : HESMO004 N
Material Manufacturer Lot.No. Assay
ID No. : UAE.EFM.012/2563 (EFM.DO.01/63;
o EF ( ) Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 19 February 2024
Test Date : 20 February 2024
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2402-0592WSC-1 .
Dissolved Oxygen Probe No.:  9K2B0OG12
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul

() Unnopphol Harachai
(V) Saithip Meangmai

Issue Date :

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparisen Technique with Azide Modification Method

Walalak Sirithean

Sc{%

Approved Signatory

23 February 2024

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) (mg/L)
8.20 8.20 0.0045

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o-

mnms‘l:in%
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The Uncertaintics are for a

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SCANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2719-9484
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CALIBRATION 0008

Cert. No.: 24LM20
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
() Unnopphol Harachai
(v") Suwit Imjai

iIssue Date :

DO Meter with sensor

Horiba

LAQUA-DO210

HESMO0004
UAE.EFM.012/2563(EFM.D0.01/63)

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

19 February 2024
21 February 2024
(2610)°C
(50£30)%
(220:22)V

Warakorn Lerngagtrakul

8.t

Approved Signatory

23 February 2024

probability of appr 95%

This certificate may not be reproduced other than in full, except with the prior writica

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

lﬂﬂﬂ"li‘b-llﬂ’JUﬂll

A 0063877

Equipment : DO Meter with sensor Cert. No.: 24LM20
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2402-0592WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according o comparison with

Platinum Resi: Tt { IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this resuit of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- {*) Without Adjustment

Function : Temperature measurement.

This i was connected with ire sensor, S/N.; 9K2B0019

C; i uuc* Coverage

Point | Depth |Temporature | Reading | ST | UMSSTREL | pacior
(°C) (mm ) (°C) (°c) (C) (£°C) k
25.0 90 25.002 25.0 -0.002 0.16 2.00
30.0 90 30.002 30.0 -0.002 0.16 2.00
35.0 90 35.003 35.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.

-00o-
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No Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Instrument for Water and Wastewater Quality Analysis.
1 [BOD Incubator Tlaf (BOD,) Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
2 |BOD Incubator Arco UR-1320 / Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAO.018/2551) (Thailand-Japan)
3 [Analytical Balance vosudauriuaey (S9) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Repeatability 0.01 ¢) voudsazangthiama (TDS) C117635043 (Thailand-Japan)
4 |Analytical Balance ﬂjﬂﬁuuaxl‘uﬂu (Oil & Grease) Mettler-Toledo XSR205DU / Technology Promotion Association 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) 210685394 (Thailand-Japan)
5 |Atomic Absorption lavigwtin Agilent AA240FS / Agilent Technologies (Thailand) Preventive 24 Jan 24 22 Jan 25 -
Spectrometer (AAS) mzﬁ;’A(Lead) Technologies MY13160001 Co.,Ltd. Maintenance
Checklist
6 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(IcP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
7 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(icp) Technologies G8O15AA / Co.Ltd, Maintenance
MY18030001 Checklist

Due Date of Calibration*

UT9n gludin uouundad uoud Wuiidess Aoudaununi S

sioaUjinmageusnIgIL IS0/

1#§un133ue9 150 9001:2015 uas

EC 17025:2017 by TISI, 17025:2017 by DSS

S0 14001:2015 9MnAOTUINASE BNy

: Based on the annual calibration plan. At least 1 time per year.



file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
file://uae.netapp/1651-(Sharing)/AAS,ICP/AAS,ICP 2023/23 0130 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPOR: ERVICES 3: EQUIPMENT CALIBRATION AND G SERVICES
534/4 PATTANAKARN r(‘(‘)-\l) sor \i. ANLUANG \'U-‘\NI.L::\.\(? BANGKOK 10250 NSCTIBLTIS17028 Equlpment . BOD Incubator Cert. No.: 24TM303
TEL.0-2717-3000-29 FAX.0-2719-9484 (CALIBRATION 0008
Condition As-Received : Used Item Page: 30f3
Reference : 2402-02340C-1
Result of Calibration :- (*) Without Adjustment
Cert. No.: 24TM303 Function of UUC* : Temperature Source
Certificate Of Calibration Page: 10f3 Fresh air setting : Not Available
Calibration | uUuC* | uuc* T Te Overall
Point | Setting |Reading stability uniformity | Variation| Factor
Equipment : BOD Incubator (°C) (°C) | (°C) (£°C) (°C) (°C) k
20.0 20.1 19.9 0.37 0.72 1.4 2]
Manufacturer : =g Calibration Measured Temperature (°C ) :
Point Position
Model : UCE (520 (°c) 1 [ 2 [ 3 | 4 | 5 | 6 [ 7 [ 8 [owen)]| (2cC)
Serial No. 13URCAS013201 200 | 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19558 | 19.645 | 0.58
Average* : The average of 30 values in each position.
D No. : UAE.WAO.015/2561 Temperature stability : One-half of the greatest maximum dil of measured ire at any one sensor.
Temperature uniformity : The i i of at any sensors and the measured
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. temperature at the reference location which are observed at the same time or at as close an observation time as
3 Soi Udomsuk 41, Sukhumvit Road, possible to determine the temp pattern or t ity within the chamber under steady-state conditions.
Bangchak, Phrakhanong, Overall : The Di of the i and minif gl rvation.
Bangkok 10260 uuc* : Unit Under Calibration
ecation Lab Floor 2 Note : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Received Order : 10 February 2024 factor k, providing a level of confidence of approximately 95 %.
Calibration Date : 10 February 2024
Ambient Temperature : (26+10) °c -000-
Relative Humidity : (50+30)%
Calibrated by : Tawatchai Pama

Approved by : wf DL—

Approved Signatory

() Pornthippa Tameyakul
( ¥J Unnopphol Harachai
() Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. 1 1
temanslumuRu wnmsm
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 1 ANLUANG, SUANLUANG BANGKOK 10250 NSC.TISITIS7028
Equipment : BOD Incubator Cert. No.: 24TM303 TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008
Condition As-Received :  Used Item Page: 2of 3
Reference : 2402-02340C-1
Procedure Used :-
hnrath o o . . Cert. No.: 24TM587
C; were using procedure CP-OTO02 based on TLAS G-20 according to direct
; s . X " Q Q * Page: 10f3
measurement method with Data Acq 1 which with e Detector ( RTD ). Cel‘tlficate Of Callbl‘atlon
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:- Equipment : BOD Incubator
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY59003411 23LM208 TPA 27 Dec 2024 Manufacturer : ARCO
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ification is to the { System of Unit. Model : UR-1320
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment Serial No. : S
Function of UUC’ Temperature Source
Fresh air setting : Not Available Environment during calibration ID No. : UAE.WAO.018/2551
m Beginning Finished
Temp. (°C ) 28 31 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
REL.Humid. ( % ) 70 65 3 Soi Udomsuk 41, Sukhumvit Road,
e 4 AC Supply ( Volt ) 233 234 Bangchak, Phrakhanong,
Bangkok 10260
Position : RetiSudl Location : Lab Floor 2
H ID No.:
1 20RTD-2/1 Received Order : 01 April 2024
2 20RTD-2/2 Calibration Date : 01 April 2024
¥ 3 20RTD-2/3 Ambient Temperature : (26+10) ¢
4 20RTD-2/4 Relative Humidity : (50+30)%
5 20RTD-2/5 )
6 20RTD-2/6 Calibrated by : Krisda Malee
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 5 8 20RTD-2/8 Approved by : ég Q
oe ') o i o (ref.) 20RTD-2/9 u
Approved Signatory
b= 10 cm = 1.2 m o
BE 10 = - 5 4 () PonFan .Pa.lplm
; ( \/) Suwit Imjai
Capacity = 089 m? () Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

enaslumuny
A 006506




Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received :  Used Item Page: 20f 3
Reference : 2404-00040C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available -onment during calibration
inni Finished
Temp. (°C ) 27 26
1/ REL.Humid. (% ) 48 49
2 < AC Supply ( Volt ) 221 220
[ [
! g - 2 position: | Ret-Std-
H 7 ID No.:
‘ 1 18-18RTD-01
H 2 18-18RTD-02
3 18-18RTD-03
4 18-18RTD-04
5 18-18RTD-05
6 23-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 10 om e e 9 (ref) | 18-18RTD-09
b= 10 cm W= 1.2 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m*

Qo

enaslumu
a 120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration CertNo.: 24MM293

Page.: 10f3

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR204

Serial No. : C117635043

ID No. : UAE.WAS.012/2564

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room (108)
Received order : 11 May 2024

Calibration Date : 11 May 2024

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

#\mc)\ﬁ\'

Approved Signatory

Approved by :

() Ponpan Paipim
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 15 May 2024

The Uncertainties are for a i probability of approxil 95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

I.ilﬂﬂ"l‘ihim’l.lﬂll

Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00040C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* | UuC* T T Overall
Point Setting if stability uniformity iati Factor
(°C) (c) | (c) (£°C) () C) k
20.0 20.0 20.0 0.45 0.55 1.3 2
Calibration Measured Temperature ( °C ) N
Uncertainty
Point Position
(°c) 1 [ 2 | 3 ] 4 [ 5 [ 6 [ 7 | 8 [oref)| (zC)
20.0 | 19.954 | 20.183 | 20.235 | 19.707 | 19.706 | 19.739 | 19.785 | 19.821 | 19.828 |  0.66

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard ul inty iplied by a
factor k, providing a level of confidence of approximately 95 %.

-o00o-
'
enaslumuR
21209742
Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received :  Used Item Page: 2 of 3

Reference : 2405-01660C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0013-24 25 Jan 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (xmg) (k)
100 100.0000 0.0000 0.27 2.03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007
'
enaslumuA
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N ¥ " Foundation for Industial Development Nafional Food Instiute Tt S NN
Equipment : Electronic Balance Cert.No.: 24MM293 fniay of mauery  FOOd Industrial Laboratary Service Center CALIBRATION 0061
Condition As-Received :  Used Item Page: 3 of 3 . . .
Reference : 2405-01660C-2 Calibration Certificate
Result of calibration 2 3]
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan. > ¢ .
The weighing machine reading error obtained is given in the table Front. Certificate No.: 2402283-002-01
Maximum difference between Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
(g) (g) (g9) (g) (g9) (g9) §
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003 10260
3. Departure from nominal value
Balance Measurement Coverage Page 1of 4
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (9) (t.mg ) (k) Equipment: Electronic Balance
Unload 0.0000 0.0000 0.15 213
1 1.0000 0.0000 0.15 213
5 5.0000 0.0000 0.15 213 Manufacturer: METTLER TOLEDO
10 10.0000 0.0000 0.15 24
20 20.0000 :0.0000 0.19 2,03 Model: XSR205DU
50 50.0001 -0.0001 0.19 2.06
60 60.0001 -0.0001 0.19 2.04 :
80 80.0001 -0.0001 027 2 Serial No.: €210685394
100 100.0002 -0.0002 0.27 2.03
120 120.0001 -0.0001 0.29 2 ID No.: UAE.WA0.010/2565
200 200.0001 -0.0001 0.31 2
The reported uncertainty of measurement was based on a standard ur inty iplied by a Order No.: 2402283
factor k , providing a level of confidence of approximately 95 %.
Operation No.: 2402283-002
-o0o-
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by Mr.jerawut Prapawuttipong ~ Approved by /pﬁ/
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 ible for the i Team
The inties are for a ity of i 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food instiute falu NSC-TISI-TIS 17025 s toos raee FOUNGIMION for Industrial Development National Food Instirute il ot
Food Industrial Laboratory Service Center CALIBRATION 0061 ey of incusry  Food Industrial Laboratory Service Center CALIBRATION 00861
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution: 000001 g/ 0.0001 g Model: XSR205DU Resolution: 000001 g/ 0.0001 g
Serial No.: C210685394 1D No.: UAEWAO.010/2565 Serial No.: (210685394 1D No.: UAEWAO.010/2565
Capacity: 220 g Capacity: 220 g
Date of Calibrati 2 April 2024 Page 2 of 4 Date of Calibration: 2 April 2024 Page 3 of 4
i Conditi Ambient 245 : 05 °C Relatve Humidty: 475 + 25 % ration Results:  (Continued)
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
- s n Range: 0-80g
Condition of Equipment: Good Condition A i i Gl
e < " : n Adjustment: Internal Calibrati
Condition of This Results of Calibration: ) ibration
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standar Model Serial No. Calibrated By ~ Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg to 200 8505567572 Tcs M23040535 8 April 2024
Ca e Coss giesne i , > i (D) (D) (g (g (+ g ) K
Instrument Model Serial No. Calibrated B Certificate No. Due Date
N Unload 0.000000 0.00000 0.00000 0.0000086 200
Thermo-Hygro Meter 608-H1 NFLBTH 016/23 Quality Reborn QR24-0343 9 February 2025
3, THis cericalionis irscesbi f5 STONIT 0.001 0001003 0.00101 -0.00001 0.0000089 200
4. This certificate was certified only for the instrument we calibrated 0.005 0.005003 0.00500 0.00000 0.0000092 2.00
. This result of calibration was found accurate as shown on date and place of calibration only. 0.01 0.010003 0.01000 0.00000 0.0000089 2.00
Calibration Resuits: 005 0.0499% 0.05000 0.00000 0.0000096 2.00
1. Repeatability of Reading: 01 0.100011 0.10000 0.00001 0.000011 200
- - 05 0.500016 0.50001 0.00001 0.000014 2.00
Nominal Value (g ) Standard Deviation of Reading (g9)
s 0.0000042 1 1.000003 1.00002 -0.00002 0.000016 2.00
80 0.0000052 2 2000023 2.00001 0.00001 0.000017 2.00
100 0000048 5 5.000017 5.00002 0.00000 0.000020 2.00
200, 0:000045, 10 10.000009 10.00000 0.00001 0.000026 2.00
2.(OfF-Center Emvors 20 20000031 20.00000 0.00003 0.000037 2.00
Amassof 100 g was placed and moved to various position on pan.
30 30.000040 30.00001 0.00003 0.000050 2.00
The balance reading obtaired is given in the table.
o : 50 50.000028 50.00002 0.00001 0.000068 200
@\ l,® 80 80.000068 80.00002 0.00005 0.00011 200

i)
o

1 2 3 4 5 6 (Maximum Difference)

(g ))Cg)flC g )|Cg)|Cg)IC Q) (E1D)
100.0000 | 100.0001 | 99.9999 | 99.9999 | 100.0001 | 100.0000 0.0001 &' /é(

F-CS-012 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Institute il NSGTISI-TIS 17025

Food Industrial Laboratory Service Center From lasight to Outcome

Calibration Report Agilent 55 240 280 Series Atornic Absorption

Spectroscopy Systems

Certificate No.: Preventive Maintenance Checklist

2402283-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Agilent Preventive Maintenance provides factory recommended service for your analytical

Serial No.: C210685394 " ;
systems to assure reliable operation and the accuracy of your results.

ID No.: UAE.WAO.010/2565
Capacity: 220 g

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Date of Calibration: 2 April 2024 Page 4 of 4

ibration Results: (Continued)
Calibration Range: 81-200g
Calibration Adjustment: Internal Calibration Note: While non-current production AA instrument and or accessory models are not covered

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g ) specifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor following URL  http://www.agilent.com/en-us/services
(g (9 (g (g (¢ g ) I3
90 90.00010 90.0001 0.0000 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00015 2.00 Introduction
110 110.00007 110.0001 0.0000 0.00016 2.00
120 120.00009 120.0000 0.0001 0.00017 2.00 .
130 130.00010 130.0000 0.0001 0.00019 2.00 CUStomer |ﬂf0l’mat|0n
140 140.00014 140.0000 0.0001 0.00020 2.00 1 Customners should provide all necessary operating supplies upon request of the engineer.
150 150.00009 150.00( . i o ; o o 4
- 00000 000020 200 2 Acustomer representative should be available to the engineer while performing the preventive
160 160.00010 160.0001 0.0000 0.00022 2,00 maintenance procedures.
170 170.00012 1700001 00000 0.00023 200 3 Any parts, not included in the Parts Lists section of this document, are not part of the
200 200.00016 200.0002 0.0000 0.00028 2.00 recommended Preventive Maintenance service, nor are they included in the price of this

service.

4 If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a Revision: 10.00, Issued: November 2021

level of confidence of approximately 95 %. ﬁ(

© Agilent Technologies, Inc. 2021

Agilent

F-CS-012 Revision: 01 Date: 20-04-65
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CrossLab

From lnsight to Outcome

Agilent
CrossLab

From Insight 1o uicome

Instrument Preventive Maintenance Checklist entive Maintenance Checklist

Important Customer Web Links It

1t Maintenance
e For more information about Agilent Technologies services, please visit our website using the

following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service- System Information

repair
© Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about O Check this box if an instrument configuration report is attached instead of completing the
training options, which include online, classroom and onsite delivery. table

Aftraining specialist can work directly with you to help determine your best options.

; . . s Instrument System Name and ID
o A useful Agilent Resource Center web page is available, which includes short videos on
Instrument System Site and

maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

o Need technical support, FAQs, supplies? — visit our Support Home page at
http://www.agilent.com/search/support

o Getanswers. Share insights. Build connections:
Join the Agilent Community at https://community.agilent.com/welcome

Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

e Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

» Only select those pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information.
e Complete the relevant checkboxes in the checklist using either a “X” or tick mark v

e Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

o Complete the Preventive Maintenance service in the order of the tasks listed.
« Complete the Service Review section together with the customer.

e Complete the fields for page numbers at the foot of each selected page

e Complete the total number of pages field in the Service Completion section

e Ask the customer to sign the Service Completion section including the customer’s and your
signature.

This information is subject to change without notice.

Revision: 10.00, Issued: Novernber 2021

© Agilent Technologies, Inc. 2021

Agilent
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Agilent

CrOSSLab Instrument Preventive Maintenance Checklist

ght 1o Outoome

FLAME SYSTEM section
Q Section not applicable

Electronic components

T instrument configuration data in SVD

e SVD Power Supply diagnostic

voltages u

Q/Fu Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency

diagnostic.

Mechanical components

2 Monochromator drive
a_Slitdrive

@ Lamp selector

0O ABA w/R

Optics components

ternal optical surfaces are clean — Clean or replace as required

and perform Mono Wavelength Correction.

orm Slit Calibration.

-rform Grating Squareness Diagnostic.

se SVD and perform Zero Order Offset/Mono Correction.

D and perform Wavelength Repeatability.

elected HC lamps (customer to supply per their choice) and measure
lamp. Advise customer if lamps are showing emission degradation due

ck properly. Ad customer if

of the D2 HC lamp

gradation due to

tanm's'lu'muqu

Agilent
CrossLab

From Insight to Outoome.

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
4 Section not applicable
Electronic components

O Review and confirm instrument configuration data in SVD

O confirm power supply voltages using the SVD Power Supply diagnostic.
Mechanical components

O Run SVD tests to exercise all motor drives over the full range of their travel:

0 Monochromator drive
Q Slitdrive
Qa Lamp selector

Optics components

O Check that external optical surfaces are clean — Clean or replace as required.
0 Use SVD and perform Mono Wavelength Correction.

O uUse SVD and perform Slit Calibration.

O use SVD and perform Grating Squareness Diagnostic.

QO Use SVD and perform Zero Order Offset/Mono Correction.

Q Use SVD and perform Wavelength Repeatability.

Q Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age

Gas handling, water system and workhead com nt chec

O Inspect the GTA workhead gas hoses and connections for leaks
QO Pressure test for gas leaks

Q If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

O Inspect the GTA workhead water hoses and connections for leaks.

O Check all graphite components and replace if necessary.

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021

g Agilent
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From nsight to Outcome

Instrument Preventive Maintenance Checklist

Sample Introduction and Atomization

M‘ISDECT the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Q/C\ean the burner slot with a clean white card.

a/Check the uniformity of the slot width.

@ Clean the burner if required.

Z/Change the burner o-ring.

@ Clean the nebulizer, spray chamber and liquid trap.

E/Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.

& Check that the pressure relief bung releases readily.

@ Change o-rings on the fuel and oxidant delivery barbs

Zl/Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

& Refill liquid trap and check that overfill drains freely into the drain/waste tube.

E/Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

Q/Check and clean the igniter electrode

Gas handling components and safety interlocks

@ Pressure test for leaks
[ Leak test gasbox internal components and connections

D/Check safety interlock status and operation using the SVD interlock monitoring diagnostic.

Analytical performance for Flame systems

E/Igmte a flame.

@/Checkthat you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.
a/Optimize the instrument ready to perform Cu sensitivity test.

@ Create a manual method to perform a Basic Cu ABS test - “Final Performance Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table

- Agilent

.
wnaslunugy
Agilent
CrOSSLab Instrument Preventive Maintenance Checklist
From Insight to Outcome
Q Tube
0 Electrodes
Q Shroud

QO check and clean the end windows on the workhead

O Check safety interlock operation.
Analytical performance for Furnace systems

QO optimize the instrument ready to perform Cu sensitivity test.
0O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.
PSD autosampler accessory for Furnace systems

MSectlon NOT Applicable
O check condition of the PSD capillary - replace if necessary

QO Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

O Change PSD rinse bottle o-ring
O Check and clean the rinse vessel

0O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

O Ensure that the waste vessel is suitable for use with the furnace system.
Smple introduction pump system (SIPS) accessory

B{ecvon NOT Applicable

[ Re-torque screws securing the hubs, presser arms and pump rotors

O Adjust each roller so that it rotates freely.

O Wipe clean the pump rotor rollers and pump bands with a dry clean cloth.

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

T Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion.

O Re-torque the nuts that fasten the motor mounting plates to the chassis
O Check clips securing the diluents holder and replace if necessary.
O Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: N ber 2021
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From Insight 1o Ouicome

Instrument Preventive Maintenance Checklist

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

QO Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

O wash the T-piece under a tap with a strong flow of water.

O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

QO Reassemble.
ample preparation syst SPS 4) accesso

@ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The following maintenance requirements are suggested to maintain the performance of the
autosampler.
QO Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent
a Cleaning the autosampler cover panels with domestic window cleaner.

Q Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes..

O Check the X- axis. Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

Sample preparation system (SPS 3) accessory

ﬁcﬁon NOT Applicable

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension.

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well.

O Check the auto-sampler ability to find tube positions - Calibrate if required.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision: 10.00, Issued: November 2021
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Instrument Preventive Maintenance Checklist

orts/printouts of all tests to this documentation
ﬁ Record the Preventive Maintenance service activity in the customer's records/logbook.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer’s request

d Complete the Service Engineer Comments section if there are additional comments
~ this service, parts

and test results obtained with the customer.

g{a
If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box or if necessary, in the customer's IQ records

Test Results

Test Description

Flame optics PMT Gain test

For copper at 324.8 nm, 4mA, 0.5 nm slit width <55% A4y,

Flame performance test with 5 ppm copper sample

Air /acetylene, mixing paddle removed Abs value > 0.5 Q.7401 A-

Air /acetylene, mixing paddle installed. 10 replicates %RSD < 1.0 057 RW

Deuterium furace optics PMT Gain test

For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% NiR

Deuterium fumnace performance test with 25 ppb copper sample (324.8 nm)

Precision %RSD <4.0% WA

Abs value 2015 NiR

Zeeman furnace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RSD <40% WA
Abs value >0.10 NG
MSR% 270% NIA

Agilent
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‘From Insight to Outcome

Vapor generation accessory VGA (hydride generator)

%eoucn NOT Applicable

Instrument Preventive Maintenance Checklist

Inspect VGA gas supply hose.
Inspect/replace VGA pump tubing

Q

[m]

O Check low gas pressure interlock setting= adjust if required.

O Check precision orifice gas flow setting — adjust if required

QO Ccheck gas regulator pressure to 46 psi (325 kPa) — adjust if required
a

Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

trAA lamp accessory (external

M/Secnon NOT Applicable
O Check the condition of the power cable.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

If you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
customer’s method.)

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 checkout

Revision: 10.00, Issued: November 2021
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From lnsight to Outcome

ment Preventive Maintenance Checklist

AA consumable and parts list table

Product/Model # PM supplied or. -
Part Description where used Coruar st it men VES
Test Solution — Cu Sppm 6610030100 | 50 55140240 280 PM supplied
solution Common
Test Solution - Blank solution | 51907001 50 55 140 240 280 PM supplied | Common
Copper, 1000 ug/ml, 100mI | 5190-8279 50 55 140 240 280 * Common
Kit, Mk 7 O'HHQS, agueous,
complete set 9910093400 ) | 50 55 140 240 280 PMsupplied | ome
Organic Kit 9910093500 | 50 55140 240 280 PMsupplied | Flame
Wire Nebulizer Cleaning 9910024700 | 50 55 140 240 280 consumable | Flame
Tubing-Capillary Std Nebs 9910024800 | 50 55140 240 280 consumable | Flame
Capillary Tube Hivac Neb (3)
e e 9910044000 | 50 55 140 240 280 consumable | g
Glass impact beads (5/pk) | 9910025700 | 50 55 140 240 280 consumable | Flame
Teflon impact beads (5/pk):
(organics anly) 9910053300 | 50 55 140 240 280 consumable | oo
Burner cleaning strip (100/pk) | 9910053900 | 50 55 140 240 280 consumable | Flame
Window UV silica ~ round
ight stie) 2010082600 | 50 55140 240 280 PMsupplied | oo
Window UV silica -
ressangulr lefestde) 2010082500 | 50 55140 240 280 PMsupplied | oo
Pad adhesive window (round) | 4910012700 | 50 55 140 240 280 PMsupplied | Common
Pad adhesive window 4910012800 | 50 55 140 240 280 PM supplied
(rectangular) Common
Electrode kit (1 pr) (D2) 6310003400 | GTA120 PMsupplied | Furnace
Shroud (D2) 6310003100 | GTA120 PM supplied | Furnace
Zeeman electrodekit (1pr) | 6310003500 | GTA120 PM supplied | Fumace
Zeeman shroud 6310003600 | GTA120 PM supplied | Furnace
O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.
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SVD Results Report

trument Preventive Maintenance Checklist
Service Engineer Comments (optional) ReportiDy]
Customer: Service Engineer: Worawit T.
Address: Contact Details:
Configuration:
Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280 Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y’ Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 49136.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set!
i D2 Install Date: 1/1/1970
Mono Correction: 0.765 D2 Original Intensity: 1.000
Flame Hours: 29802.416 D2 Last Intensity: 475.000

Service Completion

Service request number éQDngH\S Date service completed 24 hﬂumv 0% Frequency.
Agilent signature WD‘[&ML T Customer signature V]”Vvié}w -

. Averaging Period: 30.0
Total number of pages in this document )

Datapoint Count: 20

Upper Limit: Highest Measured Frequency:
51.00 50.00

Average Frequency:

50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: Passed
- Agilent
Report Generated At:  1/24/2024 10:11:18 AM 1 SVD Results Report S
Ll

enenslumugu wnaslunugy

Power Supply:
Averaging Period: 30.0 Beam Balance:
Datapoint Count: 20 Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1219 13.20 ‘X' Lamp Screw 'Y' Lamp Screw
-12.00V Rail -13.20 -11.90 -10.80 Semple peak]
5.00V Rail 450 505 550 / )
/ ¢ .
310.00V Rail 279.00 320.00 341.00 Passed ; 1 % Ny
80% Sarppl 80% Sargfl _
peakj 7 Peak nﬁﬁ Y
g Upper Limit: Upper Limit:
(R0 73T
- ReJ P,l,t Ref Pt2:
07581 O
Lower Limit: Loy
[FERO635i]
X Lamp Screw Result: Y Lamp Screw Result:
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:
Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:
Zero Order -0.10 0.00 0.10
First Order 324.45 324.75 325.15
Second Order 649.23 649.52 649.97 Passed
Report Generated At:  1/24/2024 10:11:18 AM 2 SVD Results Report Report Generated At:  1/24/2024 10:11:18 AM 3 SVB Results Report SvD

enenslumugu wnaslunugy



Wavelength Repeatability:

il Mechanical
Lamp Used: Copper Lamp Current(mA): 4 Wavelength Drive:
Peak Used(nm): 324.750 Slit Width(nm): 0.2 Passed
Connected to Socket: 3 Slit Height: Normal
Slit Drive:
Lamp Alignment:
Lower Limit(nm) 324.768 324.888 Upper Limit(nm)
(Approach from Zero Order) (Approach from end) Turret Drive:
Sample 1: 324.828 Sample 2: 324.828 Passed
Sample 3: 324.828 Sample 4: 324.823 . -
Auto Burner Adjuster Drive:
Sample 5: 324.823 Sample 6: 324.823 m
Sample 7: 324.823 Sample 8: 324.823
Sample 9: 324.823 Sample 10: 324.823
Mean: 324.825 Standard Deviation: 0.002 Signal Processing Linearity:
: New Calc Mod
Result: B8 T4 Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Result:
S0 114 261 297 Passed
st 158 165 191
s2 271 296 332 Passed
s3 474 507 579 Passed
sS4 825 918 1008 Passed
S5 1435 1528 1754 Passed
S6 2498 2769 3053 Passed
s7 4347 4752 5313 Passed
Interlocks:
Burner Fitted: Flame Detect: IIEL0H
N20 Burner Fitted: GCU Active:
Flame Shield Closed: TN Oxidant Pressure: TR
Gas Control Fitted: FICEE '
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: | Working | Ignition: EIETGTE
Report Generated At:  1/24/2024 10:11:18 AM 4 SVD Resuits Repo,, Report Generated At:  1/24/2024 10:11:18 AM 5 SVE Results Report S
N3 ﬁ')‘l.lQ)l tanmilumuqu
Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Sequential by time report 1/24/2024 11:46 AM SpectrAA
Lamp 2: 87 - Silver/Cadmium/Lead/Zinc(UltrAA) (Ag/CLamp 6:Not Supported Page 1 of 1
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported Analyst
Lamp 4: Uncoded Lamp/Not Connected Lamp 8: Not Supported evatek&:"etd g:/%;;:ag Ar"" ?(MT' 112412024 4:39 AM
jorkshee nse chec
Result: B R Comment
Methods Cu

Computer name  DESKTOP-ROUFRS
Serial Number: MY 13160001

GTA Temperature Monitoring:
Method: Cu (Flame)

Sarple D Cone mglL %RSD_Mean Abs
Notes: CALZERO 0.000 550 00003
H Readings
PM 24 Jan 2024 0.0002 0.0002 0.0004 112412024
STANDARD 1 5.000 17 07418
Signatures: Readings
0.7274 07515 0.7468 112412024
Abs _Linear - Cal. Set 1
( ; 0.74
ﬂavw\- MY . ISYAVA T
Z 0.60
Date Worawit T. Date
0.40
0.20
0.00
0.000 2,000 4000 5500
Cumg/lL
Curve Fit = Linear
Characteristic Conc = 0.028 mglL
r = 1.0000
Calculated Conc = 0000 5000
Residuals = 0000 0.000
Abs =0.14833 x C + 0.00025
Sample 001 2,988 07 07401
Readings
0.7454 0.7399 0.7349 112412024
i
Report Generated At:  1/24/2024 10:11:18 AM 6 SVD Results Report 4Y
v
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Sequential by time report 1/24/2024 11:50 AM SpectrAA
Page 10of 1

Analyst

Date Started 1/24/2024 11:47 AM GMT: 1/24/2024 4:47 AM

Worksheet Cu 5 PPM Precision

Comment

Methods cu
Computer name ~ DESKTOP-ROUFRS
Serial Number:  MY13160001

Method: Cu (Flame)

Sample ID Exp Abs %RSD _Mean Abs
Cu Precision 0723 05 07232
Readings
0.7221 07195 07226 0.7283 07278 0.7260
0.7201 07213 0.7266 0.7174 112412024
Abs _CuPrecision
079
0.60 |
0.40]
0.00,
T T T T 1
0.0 50 100 15.0 20.0
Time
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Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight to Outcome

Introduction

Customer Information
o Customers should provide all necessary operating supplies upon request of the engineer.

o A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o If asystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-90075 Page 2 of V&
© Agilent Technologies, Inc. 2022
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From Insight to Qutcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A02, Issued: 21 January 2022 2 &
Document Number: G8014-90075 page 1 of Vi
© Agilent Technologies, Inc. 2022
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From Insight to Outcome

Important Customer Web Links

o To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

« Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

» Sample Prep and Containment
¢+ Chemical Standards

*  Analysis

+  Service and Support

« Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

« Videos about specific preparation requirements for your instrument can be found by

searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

o Need to place a service call? Flexible Repair Options | Agilent

Agilent
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From Insight to Outcome From Insight to Outcome

Service Engineer’s Responsibilities Instrument Maintenance

« Contact the customer and ensure that all necessary supplies are available before the

preventive maintenance visit. System Information

o Only select those pages that relate to the system or module being serviced.
O Check this box if an instrument configuration report is attached instead of completing the

e Complete empty fields with the relevant information. table.
o Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v". 1
Instrument System Name and ID | 7m0 VDV 1CP-0ES
o Check “Service not applicable” check boxes to indicate services/tasks not delivered, as % z |
: Instrument System Site and Location | URE
appropriate. | A
e Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed. ‘ List System Component Product Numbers List the Serial Numbers of each Component
e Complete the Service Review section together with the customer. 1 G 38 ™ 19030001
o Complete the fields for page numbers at the foot of each selected page 2
3
e Add relevant page numbers to selected pages and complete the total number of pages field in 2
the Service Completion section i
5
e Askthe customer to sign the Service Verifi section including the 's and your 5
signature.
7.
8.
9.
ICP-OES Configuration Table Circle the type or write in the type if other

Nebulizer Type Conikal | Other

Spray Chamber Cyclonic Single Pass |( yclonic Double Pass)l Other

Torch Radial IO\her

Torch Type One Piece{ Semi Demountablg| Fully Demountable | Other

Injector Diameter 2.4mm 1.4mm | 0.8mm | Other

Injector Material Ceramic | Other

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-00075 page 4of V&
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From Insight to Outcome From Insight to Outcome

Preparation Preventive Maintenance Procedures

Discuss any specific issues with the customer before starting Record Pre-PM instrument performance

Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table — Pre-PM.

Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes Clean and inspect ICP-OES system

[ENENCYENSNERCN

Check for required firmware/software updates and verify with customers if they would like

them installed. é Look for any obvious external damage or problems.

Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

m}

For HF application systems, if standard sample introduction system was not installed, ask the

customer to install it. N{& Perform a general internal inspection of the system for excessive dust accumulation, clean if

necessary.
Ask the customer to remove any samples from the ICP-OES sample introduction area, auto i

sampler or around the ICP-OES. Inspect sample introduction components and record any required maintenance in the Service

Engineer Comments and notify the customer as the required actions required.
Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. W'%
Iﬁ Remove and clean instrument water inlet filter.

O BRERK KN B

Agilent Water Recirculator

[0 Service not applicable

' Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if present.

& Refill with Agilent Cool Clear cooling fluid.

& Cleanthe cooling system Air filter and the condenser.

i N Revision: A.02, Issued: 21 January 2022
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From Insight to Outcome

SPS 3 Auto Sampler

{ Service not applicable

O Power cycle the autosampler and verify successful initialization
O Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts.
[m]

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

Iﬁ Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

[}

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

O Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

ﬁ Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear

Ooooo

Check high flow pump for signs of leaks

Revision: A.02, Issued: 21 January 2022 R
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From Insight to Outcome

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system. vig
Leave system in an idle state: on and purging.

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 checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

AEEEREE RS

Complete the Signature Page with both Service Engineer and Customer signatures.
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From Insight to Outcome

ICP-OES adjustment

& Check position of Zn peak, adjust if required.

? Check Argon Ratio, adjust to specified value if required.
@ Perform Detector Calibration.

@ Perform Instrument Calibration.

Record Post-PM instrument performance

@ Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table - Post PM.
& For systems using ICP Expert version 7.3 and above, run the following Instrument tests

[£4) Subsystem Communications Test
Air Flow

& Water Flow
Gas Flows
RF Generator

Z Camera Test

m’ Optics Test

& Nebulizer Test

{ Record the result in the Instrument Test Results Table

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-00075 page of 14
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From Insight to Outcome

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
7n213.857 nm SRBR A\00.3 6g4% A £700.% ERA L
Mn 257.610 nm SRBR 306\ 0 211245.3 \4564.\ 24442.9
A1396.152 nm SBR LYIRY 4.6 W.9 \5.6
K 766.491 nm SBR %.0 .7 Ak 33 1

* Axial result is not applicable for GB016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result
Subsystem Communications Test Y; S
Air Flow ‘7&35
Water Flow Poss
Gas Flows ?9 sS
RF Generator ?355
Camera Test Pé sS
Optics Test Fa Ss
Nebulizer test \3955
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ICP-OES Status Results Table

Agilent
CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 225153 VAC 226.613 VAC
Mains Current 0.080 A 0.2\4 A
Instrument Temperature 240 °C 251 °C
RF Air Flow (sensor speed) \5.0 Hz \a.0 Hz
Plasma Exhaust Temperature No measurement 39. 2 °C
Water Flow Oscillator No measurement 157 L/min
Water Flow Detector 0.4 4 L/min O- 9\ L/min
Water Inlet Temperature " °Cc 9% °C
Polychromator Temperature 35.0 °C 35.6 °C
CCD Temperature 4% °C -34.% ©
Thermal Stabilizer 35.0 °C 35.0 °Cc
Argon Supply Pressure 6594.52 kPa 0% ©3 kPa
Purge Gas Supply Pressure*1 656.4\ kPa 623.13 A kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow No measurement 0.0 L/min
Nebulizer Back Pressure No measurement A66-30 kPa
Plasma Gas Flow No measurement n.q% L/min
Auxiliary Gas Flow No measurement .00 L/min
RF Power No measurement naax .5 w
RF Supply Current No measurement .22 3 A
RF Supply Voltage No measurement \O & drsg '

*1 If option installed
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Agilent
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From Insight to Outcome

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number:
6006 33120

Service Engineer Name:
Rewwakoem S

Service Engine€r Signature:
Kannakon

Total number o‘gpages in this document:

ALY

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, Inc. 2022

Date Service Completed
Ao Woy 2023

Customer Name:

AFhov n

Customer Signature:

Ayhom
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From Insight to Outcome

Consumed PM Parts

Product or Model# Quantity ‘

Part Description Part Number where used consumed
g G8010A, G8011A,
Axial Pre-Optic Window (G8010-68014 G8014A/GB015A \
Radial Pre-Optic Window G8010-68015 All A
i v Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Recirculator -
Purge Gas Filter G8010-60136 All 3
Air inlet filter G8000-68002 All \
High Capacity Air Filter G8010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 G8494-60002 G8494A/G8495 -
Rotor seal for 4 port valve for AVS4 G8493-60002 G8493A -
?;:se solution torinse station 25mmidx  g410 60103 PS4 =
Barb connector 2.5mm-1.5mm ID (G8410-80124 SPs4 -
PVC waste tubing,8mm od x Smm id, 2m (G8410-80122 SPS4 o

Additional Parts may be required from engineer’s stock:
Xaxis drive belt 5410047500 SPS3 -
Z axis drive belt 5410047400 SPS3 =

Peristaltic pump tubing, PVC SolvaFlex, 3

bridged, 3710049000 sPS4 _

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

[0 Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued: 21 January 2022
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Report Summary

Instrument Model Agilent 5100/5110 VDV ICP-OES

Instrument ID G8011A/G8015A

Instrument Serial Number MY18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Kanyakorn S.

Test Completed On 11/13/2023 9:18:24 AM

Result Summary

Subsystem Communications Test Skipped

Air Flow Test Skipped

Walér F|}JW Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve System Test Skipped

Resolution Test Pass

Sensitivity Test Fail

Precision Test Pass
Page 10of 4
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Sensitivity Test

Fail

Resolution Test Pass
Element Wavelength Specification ~ Width
N (174.213 nm) <9.40 6.92
As (188.980 nm) <8.20 6.12
C (193.027 nm) <11.50 8.31
Mo (202.032 nm) <820 6.35
Cr (206.158 nm) <13.40 8.99
Zn (213.857 nm) <8.70 6.64
Pb (220.353 nm) <9.50 7.06
Co (228.615 nm) <17.20 11.68
Ba (230.424 nm) <9.40 7.27
Mn (257.610 nm) <13.30 9.46
Mn (260.568 nm) <20.30 14.18
Cr (267.716 nm) <11.00 8.01
Cu (324.754 nm) <£25.00 18.89
Cu (327.395 nm) <14.20 11.29
Sr (338.071 nm) <33.50 24.48
Ba (455.403 nm) <44.00 33.62
Sr (460.733 nm) <36.00 17.37
Ba (493.408 nm) <36.00 25.47
Ba (614.171 nm) <42.00 25.43
Ar (675.283 nm) <74.00 60.50
K (766.491 nm) <80.00 65.33
Page 2 of 4
nashinugy
Precision Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 1.22
Se (196.026 nm) <260 0.76
Zn (213.857 nm) <150 0.33
Pb (220.353 nm) <260 0.86
Mn (257.610 nm) <150 0.45
Al (396.152 nm) <150 0.37
Ba (493.408 nm) <150 0.68
K (766.491 nm) <150 0.33
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <150 0.63
Se (196.026 nm) <150 0.87
Zn (206.200 nm) <150 0.59
Zn (213.857 nm) <1.50 0.46
Cd (214.439 nm) <150 0.70
Pb (220.353 nm) <150 0.36
Mn (257.610 nm) <1.50 0.95
Cr (267.716 nm) <150 0.56
Cu (324.754 nm) <150 0.69
Al (396.152 nm) <150 0.63
Ba (493.408 nm) <150 0.86
K (766.491 nm) <150 113
Page 4 of 4
nashinugy

Radial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 142.0 958.5 M7
Se (196.026 nm) 241.0 SRBR 105.9 937.4 67.5
Zn (213.857 nm) 2 1421.0 SRBR 4190.3 443725 1116
Pb (220.353 nm) 246.0 SRBR 2139 2521.3 125.4
Mn (257.610 nm) 23518.0 SRBR 13681.0 279651.7 416.6
Al (396.152 nm) 234 SBR 121 52269.7 3994.3
Ba (493.408 nm) 234.0 SBR 185.8 2294372.8  12280.0
K (766.491 nm) 218 SBR 8.0 107401.4 11876.7
Axial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 189.4 2285.0 129.5
Se (196.026 nm) 2159.0 SRBR 168.7 28137 233.8
Zn (206.200 nm) 22340 SRBR 905.0 10158.4 123.0
Zn (213.857 nm) 21743.0 SRBR 6849.9 135760.6 390.5
Cd (214.439 nm) 24227.0 SRBR 5597.6 92921.3 2739
Pb (220.353 nm) 2320.0 SRBR 454.8 10111.2 451.1
Mn (257.610 nm) 210625.0 SRBR 272953 1126118.1 1697.0
Cr (267.716 nm) 21048.0 SRBR 3948.2 144875.3 1322.0
Cu (324.754 nm) 219.0 SBR 492 341489.7 6798.2
Al (396.152 nm) 26.0 SBR 146 235321.6 15043.9
Ba (493.408 nm) 260.0 SBR 183.3 8393101.3  45538.3
K (766.491 nm) 2240 SBR 31.2 14470452 449171
Page 3 of 4
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Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument ID G8011A/G8015A
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Kanyakorn S.
Test Completed On 11/13/2023 11:10:02 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522064 4003312
Wavelength ~ 737.212 737.212
Page 10f 4
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Sensitivity Test
Radial

Element Wavelength

Specification  Method

As (188.980 nm) 246.0 SRBR
Se (196.026 nm) 2410 SRBR
Zn (213.857 nm) = 1421.0 SRBR
Pb (220.353 nm) 246.0 SRBR
Mn (257.610 nm) 23518.0 SRBR
Al (396.152 nm) 234 SBR
Ba (493.408 nm) 234.0 SBR
K (766.491 nm) 218 SBR
Axial

Element Wavelength Specification  Method
As (188.980 nm) 2208.0 SRBR
Se (196.026 nm) >159.0 SRBR
Zn (206.200 nm) 22340 SRBR
2Zn (213.857 nm) 21743.0 SRBR
Cd (214.439 nm) 24227.0 SRBR
Pb (220.353 nm) 23200 SRBR
Mn (257.610 nm) = 10625.0 SRBR
Cr (267.716 nm) 21048.0 SRBR
Cu (324.754 nm) 219.0 SBR
Al (396.152 nm) 26.0 SBR
Ba (493.408 nm) 260.0 SBR
K (766.491 nm) 2240 SBR

Ratio
168.6
1224
4700.8
236.0
14569.1
11.5
1706
74

Ratio
2145
188.0
1088.2
7564.2
6647.3
519.3
29992.5
4366.6
46.8
156
203.6
39.7

Pass

Standard Blank

1284.6 533
1256.0 90.7
53870.1 130.7
3100.6 185.7

318398.1 476.2
59510.5 4761.6
24908356 145142
117698.7 14024.1

Standard Blank
2706.2 142.8
3262.8 255.9
12794.8 135.3
156883.9 427.8
116281.7 304.4
12490.2 530.3
1305852.5  1890.2
173343.4 1547.9
361093.0 7560.5
274029.5 16498.6
9028914.5 441221
1701521.4  41771.8

Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <9.40 6.92
As (188.980 nm) <820 6.08
C (193.027 nm) <11.50 8.33
Mo (202.032 nm) <820 6.31
Cr (206.158 nm) <13.40 8.98
Zn (213.857 nm) <870 6.73
Pb (220.353 nm) <850 7.02
Co (228.615 nm) <17.20 11.65
Ba (230.424 nm) <9.40 7.38
Mn (257.610 nm) <13.30 9.46
Mn (260.568 nm) <20.30 14.05
Cr (267.716 nm) <11.00 7.92
Cu (324.754 nm) <25.00 18.84
Cu (327.395 nm) <14.20 11.31
Sr(338.071 nm) <33.50 24.18
Ba (455.403 nm) <44.00 33.28
Sr (460.733 nm) <36.00 17.41
Ba (493.408 nm) <36.00 25.43
Ba (614.171 nm) <42.00 25.27
Ar (675.283 nm) <74.00 56.87
K (766.491 nm) <80.00 65.88
Page 2 of 4
nashinugy
Precision Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 0.85
Se (196.026 nm) <260 1.26
Zn (213.857 nm) <150 0.42
Pb (220.353 nm) <260 0.54
Mn (257.610 nm) <150 0.60
Al (396.152 nm) <150 0.47
Ba (493.408 nm) <150 0.68
K (766.491 nm) <150 0.50
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <150 0.42
Se (196.026 nm) <150 0.66
Zn (206.200 nm) <150 0.42
Zn (213.857 nm) <1.50 0.54
Cd (214.439 nm) <150 0.42
Pb (220.353 nm) <150 0.22
Mn (257.610 nm) <150 0.54
Cr (267.716 nm) <1.50 0.49
Cu (324.754 nm) <150 0.85
Al (396.152 nm) <150 0.61
Ba (493.408 nm) <150 0.78
K (766.491 nm) <1.50 1.00
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Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument ID G8011A/G8015A
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Kanyakorn S.
Test Completed On 11/13/2023 11:15:43 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

14.00 20.00
Water Flow Test Pass

(L/min)

RF Water Flow(L/min) ~ Camera Water Flow Water Inlet Temperature
“C)

1.27 0.81

20.37

Page 4 of 4
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Gas Flows Test Pass

Nebulizer Actual Flow Back Auxiliary Actual Flow Back

Target Flow Pressure Target Flow Pressure

0.70 0.70 271.62 2.00 2.00 111.13

Makeup Actual Flow Back Plasma Actual Flow Back

Target Flow Pressure Target Flow Pressure

2.00 2.00 116.00 18.00 17.94 23.11
RF Generator Test Pass

RF Power Supply Test Passed

RF Power Supply (V) 147.380

RF Oscillator Test Passed

RF Oscillator Frequency 25.843
(MHz)

Work Coil Current (A) 44.410
RF Power Supply Current (A) 1.999

Camera Test Pass
Integration Time ~ Standard Deviation ~ Status
(ms)
Electronic Offset Test 1000 5.361 Passed
Dark Current Test 6000 0.779 Passed
Array Test 5 0.025 Passed
Linearity Test 0.118 Passed
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From Insight to Outcome

Introduction

Customer Information

e Customers should provide all necessary operating supplies upon request of the engineer.

e Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.
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From Insight to Outcome

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.
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From Insight to Outcome

Important Customer Web Links

e Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

* Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

»  Sample Prep and Containment

+  Chemical Standards

*  Analysis

*  Service and Support

+  Application Workflows

o The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

o Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

o Need to place a service call? Flexible Repair Options | Agilent
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From Insight to Outcome

Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

o Only select those pages that relate to the system or module being serviced.
o Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v*.

e Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

e Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

« Complete the Service Review section together with the customer.
e Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

« Ask the customer to sign the Service Verification section including the customer’s and your
signature.

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 page’t of 1
© Agilent Technologies, Inc. 2022

naslumuRy

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS Lab

From Insight to Outcome

Preparation

Discuss any specific issues with the customer before starting.
Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure.

A

]

i}

#1 Perform a general inspection of the system for cleanliness.

71 Check for proper installation of parts, assemblies, sensors etc.

& Check system for required installation of components and implementation of Service Notes
u]

Check for required firmware/software updates and verify with customers if they would like
them installed.

[m]

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. f\®

7 Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

Revision: A 02, Issued: 21 January 2022 6 4
Document Number: G8014-90075 page 9 of )
© Agilent Technologies, Inc. 2022

;»Agﬂent

naslumuRy

- Agilent

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

Instrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID 5MNO VDV 1CP-0ES

Instrument System Site and Location Owiled 9\“3\35\ md Tw 3\“55 v'\vxrs Con sults w

| List System Component Product Numbers List the Serial Numbers of each Component |

1 G w08 W 0300601

© ® NG A W N

ICP-OES Configuration Table Circle the type or write in the type if other

Nebulizer Type SeaSpray Conikal | Other

Spray Chamber Cyclonic Single Pass [Cyclonic Double Pass) Other

Torch Radial | Other

Torch Type One Piece @noumable | Fully Demountable | Other
Injector Diameter 2.4mm 1.4mm | 0.8mm | Other

Injector Material \u@ Ceramic | Other
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From Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test
ﬂ Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

E/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

ENSN

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. ™ A

BO0R EEEEE 5

Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[0 Service not applicable
[ﬁ Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter if present.
' Refill with Agilent Cool Clear cooling fluid.

Clean the cooling system Air filter and the condenser.
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From Insight to Outcome

SPS 3 Auto Sampler

Iﬁ Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

oooo

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

ﬁ Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

[0 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

[0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

[0 Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

O Testusing customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

m/ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks
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From Insight to Outcome

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system. iR
o Leave system in an idle state: on and purging

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 checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Sgrvice
Engineer's Comments box. Systemsin a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

. O AEGDEEEE
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From Insight to Outcome

ICP-OES adjustment

A Check position of Zn peak, adjust if required.

& Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration

@ Perform Instrument Calibration.

Record Post-PM instrument performance

& Run Instrument Performance test.
&' Record results in Instrument Performance Test Results Table - Post PM
A For systems using ICP Expert version 7.3 and above, run the following Instrument tests

Subsystem Communications Test
Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

ENEEAEEA

o Record the result in the Instrument Test Results Table
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From Insight to Qutcome

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213.857 nm SRBR \500. % 29\ a4 5124, % 6465. 4
Mn 257610 SRER 2919.0 44421 13013.% 31216
Al 396.152 nm SBR 4.9 10.73 2.3 2N\
K766.491 nm SBR 9. 2%.1 A% £35.3

* Axial result is not applicable for GB016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result
Subsystem Communications Test Va a5
Air Flow VSSS
Water Flow Pass
Gas Flows Vg ss
RF Generator Vass
Camera Test Qass
Optics Test ?s ss
Nebulizer test %ss
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From Insight to Outcome

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 23140 VAC 29¢.%9 \ VAC
Mains Current 0.0%)\ A 0.1 05 A
Instrument Temperature 22\ °Cc 23.9 °Cc
RF Air Flow (sensor speed) 140 Hz \2.0 Hz
Plasma Exhaust Temperature No measurement 63.% °C
Water Flow Oscillator No measurement q. 34 L/min
Water Flow Detector 0.%6 L/min 0.9\ L/min
Water Inlet Temperature R e °Cc A9 3 °c
Polychromator Temperature 35.0 °c 350 c
CCD Temperature - 40 c =Z AT °C
Thermal Stabilizer 35.0 °c 5.0 °Cc
Argon Supply Pressure 64%.42 kPa 5 1. 5% kPa
Purge Gas Supply Pressure*1 6AG. 60 kPa GA2 &) kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow No measurement 0.30 L/min
Nebulizer Back Pressure No measurement D%, 43 kPa
Plasma Gas Flow No measurement n.a\ L/min
Auxiliary Gas Flow No measurement 200 L/min
RF Power No measurement 12043 w
RF Supply Current No measurement 1.%45% A
RF Supply Voltage No measurement 204, 4\} \

*1 If option installed
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Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number: Date Service Completed

6001143100 04 Wov 2024
Service Engineer Name: Customer Name:

Rowwpkon S, pphorn  Onkong
Service Engineer Signature: Customer Signature:

Konudkom S fphon O \aon}
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Consumed PM Parts

Product or Model# Quantity
Part Description Part Number where used consumed
G8010A, GBOT1A,
Axial Pre-Optic Window G8010-68014 G8014A/G80T5A \
Radial Pre-Optic Window G8010-68015 All \

Agilent Water

Agilent Cool Clear Coolant Fluid 5799-0037 Recirculator -
Purge Gas Filter G8010-60136 All 1
Air inlet filter (G8000-68002 Al \
High Capacity Air Filter G8010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 G8494-60002 (G8494A/G8495 -
Rotor seal for 4 port valve for AVS4 (G8493-60002 G8493A -
IR\n:se solution to rinse station 2.5mm id x 68410-80123 PS4 -
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4 -
PVC waste tubing,8mm od x 5mm id, 2m G8410-80122 SPS 4 -

Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS3 =
Z axis drive belt 5410047400 SPS3 -

Peristaltic pump tubing, PVC SolvaFlex, 3
bridged, 3710049000 sPs4 ~

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

Eﬁ Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed
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Report Summary

Instrument Model . Agilent 5100/5110 VDV ICP-OES

Instrument ID G8011A/G8015A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Pre Test_ PM_Kanyakorn S.

Test Completed-On 11/4/2024 9:19:10 AM

Result Summary

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass
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Resolution Test e ’Wsitivity Test Fail
Radial
Element Wavelength Specification ~ Width
N (174.213 nm) <9.40 6.98 Element Wavelength Specification Method ~ Ratio Standard Blank
As (188.980 nm) <820 6.17 As (188.980 nm) 246.0 SRBR  104.1 793.0 50.8
C (193.027 nm) <1150 8.30 Se (196.026 nm) 241.0 SRBR 87.6 862.0 79.7
Mo (202.032 nm) <820 638 Zn (213.857 nm) >1421.0 SRBR  1500.8 418233 7490
Cr (206.158 nm) $13.40 8.98
n (213857 o) <870 660 ) Pb (220.353 nm) 246.0 SRBR  170.7 2432.0 174.9
Pb (220.353 nm) <950 7.09 Mn (257.610 nm) >3518.0 SRBR  3915.0 2647002 4420.0
Co (228.615 nm) <17.20 11.67 Al (396.152 nm) >34 SBR 7.7 48454.6 5563.2
Ba (230.424 nm) £9.40 7.20 Ba (493.408 nm) 2340 SBR 459 1966719.7  41903.8
Mn (257.610 nm) <13.30 9.43 K (766.491 nm) =18 SBR 57 99038.2 14687.7
Mn (260.568 nm) £20.30 14.11
Cr (267.716 nm) <11.00 8.04 Axial
Cu (324.754 nm) <25.00 18.97 Element Wavelength Specification  Method Ratio Standard Blank
Cu (327.395 nm) <14.20 11.23 As (188.980 nm) 2208.0 SRBR 126.5 1498.8 119.0
Sr(338.071 nm) <3350 24.30 Se (196.026 nm) >159.0 SRBR 1120 17736 197.8
Ba (455.403 nm) <44.00 33.47
S (460.733 m) <36.00 1723 Zn (206.200 nm) 2234.0 SRBR  466.0 6784.2 199.7
Ba (493.408 nm) <36.00 25.37 Zn (213.857 nm) 21743.0 SRBR  2217.4 95597.6 1789.7
Ba (614.171 nm) <42.00 2554 Cd (214.439 nm) 242270 SRBR 19193 68724.6 1236.4
Ar (675.283 nm) <74.00 56.51 Pb (220.353 nm) 2320.0 SRBR 3326 7929.5 499.0
K (766.491 nm) <80.00 65.86 Mn (257.610 nm) > 10625.0 SRBR 74922 9912383 169117
Cr (267.716 nm) >1048.0 SRBR 22546 1297066 31509
Cu (324.754 nm) 219.0 SBR 26.9 2907463 104075
Al (396.152 nm) 260 SBR 10.7 2113292 18005.0
Ba (493.408 nm) >60.0 SBR 493 6956460.4  138336.9
K (766.491 nm) 2240 SBR 28.1 13951902  47996.2
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Report Summary
Precision Test Pass
Instrument Model Agilent 5100/5110 VDV ICP-OES
Radial Instrument ID G8011A/G8015A
Element Waveleng ificati M Instrument Serial Number MY 18030001
Value % RSD
As (188.980 nm) <260 0.73 7.3.1.9507
3442
Se (196.026 nm) <260 0.95
K: korn S.
Zn (213.857 nm) <150 0.31 Post Test_PM_Kanyako!
/4 4 11:07:24 AM
Pb (220.353 nm) <260 073 Test Completed On 102 2
Mn (257.610 nm, <1 .
( ) 50 0.3 Result Summary
Al (396.152 nm) <150 0.39
Subsystem Communications Test Pass
Ba (493.408 nm) <150 0.87
i T Skipped
K (766.491 nm) <150 032 AirFlow Test PP
Water Flow Test Skipped
Axial P e D .
“ Gas Flows Test Skipped
Element Wavelength Specification  Measured R‘E’(’_‘;\?r;gr\a/t%‘rs'llverst Skipped
Value % RSD iend = .
As (188.980 nm) <150 1.21 Camera Test Skipped
Se (196.026 nm) <150 0.84 Optics Test Pass
Zn (206.200 nm) <150 0.56 Advanced Valve System Test Skipped
Zn (213.857 nm) <150 0.96 Resolution Test Pass
Cd (214.439 nm) <150 0.26 Sensitivity Test Fail
Pb (220.353 nm) <150 0.51 Precision Test Pass
Mn (257.610 nm) <150 0.97
Subsystem Communications Test Pass
Cr (267.716 nm) <150 0.22
Cu (324.754 nm) <150 0.24
Al (396.152 nm) <150 0.33
Ba (493.408 nm) <150 0.40
K (766.491 nm) <150 0.65 Optics Test Pass
Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
\J Page 10f 4
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Resolution Test

Pass

Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Subsystem Communications Test

'min)
1.30 0.81

Element Wavelength Specification  Width
N (174.213 nm) <9.40 6.97
As (188.980 nm) <8.20 6.14
C (193.027 nm) <11.50 8.33
202 <820 6.33
<13.40 9.06
Zri (213.837 n <8.70 6.70
Pb (22€.353 nm) <950 7.03
Co (228.615 nm) <17.20 1.72
Ba (230.424 nm) <9.40 7.32
Mn (257.610 nm) <13.30 9.44
Mn (260.568 nm) <20.30 14.21
Cr (267.716 nm) <11.00 7.94
Cu (324.754 nm) <25.00 18.99
Cu (327.395 nm) <1420 1.27
Sr (338.071 nm) <33.50 24.40
Ba (455.403 nm) <44.00 33.50
Sr (460.733 nm) <36.00 17.31
Ba (493.408 nm) <36.00 25.44
Ba (614.171 nm) <42.00 25.16
Ar (675.283 nm) <74.00 56.15
K (766.491 nm) <80.00 65.56
Page 2 of 4
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Precisicn Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 0.81
Se (196.026 nm) <260 0.98
Zn (213.857 nm) <150 0.22
Pb (220.353 nm) <260 0.37
Mn (257.610 nm) <150 0.27
Al (396.152'nm) <150 0.25
Ba (493.408 nm) <150 0.53
K (766.491 nm) <1.50 0.15
Axial
Element Wavelength Specification Measured
Value % RSD
As (188.980 nm) <1.50 0.81
<150 0.65
<150 0.79
Zn (213.857 nm) <150 0.81
Cd (214.439 nm) <150 0.35
Pb (220.353 nm) <150 0.33
Mn (257.610 nm) <150 1.02
Cr (267.716 nm) <150 0.32
Cu (324.754 nm) <150 0.51
Al (396.152 nm_) <150 0.37
Ba (493.40r8 nm) <1.50 0.68
K (766.491 nm) <1.50 0.74
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RF Water Flow(L/min) ~ Camera Water Flow

Fail
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 130.6 9771 50.4
Se (196.026 nm) 2410 SRBR 106.0 958.7 70.2
Zn (213.857 nm) 21421.0 SRBR 4124.8 44037.7 113.4
Pb (220.353 nm) 246.0 SRBR 207.2 25547 136.2
Mn (257.610 nm) 23518.0 SRBR 13017.8 271846.6 4347
/Al(396,152 nm) 234 SBR 97 50615.5 4717.0
B_a (493.408 nm) 234.0 SBR 133.7 2069203.0  15359.3
K (766.491 nm) 218 SBR 438 100199.5 172355
Axial
Element Wavelength Specification  Method ~ Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 174.9 1566.7 73.0
Se (196.026 nm) 2159.0 SRBR 167.0 1863.4 110.2
Zn (208.29C nm) >234.0 SRBR 740.9 6836.0 83.1
Zn (213.857 nm) 21743.0 SRBR 6965.9 101568.1 2117
Cd (214.439 nm) 24227.0 SRBR 5781.0 72852.9 158.1
Pb (220.353 nmy) 2320.0 SRBR 501.0 8464.3 267.7
Mn (257.610 nm) 2 10625.0 SRBR 311216 1006637.8  1044.0
Cr (267.716 nm) >1048.0 SRBR 44248 132202.9 880.8
Cu (324.754 nm) 219.0 SBR 68.7 302907.8 43456
Al (396.152 nm) 26.0 SBR 211 218771.0 9892.3
Ba (493.408 nm) 260.0 SBR 250.6 7137380.9  28367.3
K (766.491 nm) 224.0 SBR 45.3 1435050.6  31025.0
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Report Summary -
Instrument Model Agilent 5100/5110 VDV ICP-OES

G8011A/G8015A

MY 18030001

7.3.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:30:15 AM

Pass
Air Flow Test Pas:
s
Water Flow Test P:
ass
Gas Flows Test Pas:
S
RF Generator Test P:
ass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
ippe
Sensitivity Test
Precision Test "
Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 75% Air Flow (relative
speed) speed)
15.00 19.00
Water Flow Test Pas:
s

Water Inlet Temperature
(°C)

20.55
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Gas Flows Test

Pass

Report Summary

Instrument Model

rument ID

instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A

MY18030001

7.3.1.9507

3442

change mirror

11/6/2024 10:35:26 AM

Nebulizer Actual Flow  Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
2.00 2.00 115.38 18.00 17.97 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128.554
RF Oscillator Test Passed
RF Oscillator Frequency 25.834
(MHz)
Work Coil Current (A) 44.660
RF Power Supply Current (A) 1.999
Camera Test Pass
Integration Time  Standard Deviation ~ Status
(ms)
Electronic Offset Test 1000 5.228 Passed
Dark Current Test 6000 1.168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
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’?esolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <9.40 6.79
As (188.980 nm) <820 5.80
C (193.027 nm) <11.50 8.15
Mo (202.032 nm) <8.20 5.90
Cr (206.158 nm) <13.40 8.85
Zn {213.857 nm) <870 6.77
Pb (220.253 nm) <9.50 6.61
Co (228.615 nm) <17.20 11.79
Ba (230.424 nm) <9.40 7.25
Mn (257.610 nm) <13.30 9.47
Mn (260.568 nm) <20.30 14.50
Cr (267.716 nm) <11.00 791
Cu (324.754 nm) <25.00 18.72
Cu (327.395 nm) <14.20 11.09
Sr (338.071 nm) <33.50 25.39
Ba (455.403 nm) <44.00 33.09
Sr (460.733 nm) <36.00 18.54
Ba (493.408 nm) <36.00 25.74
Ba (614.171 nm) <42.00 25.23
Ar (675.283 nm) <74.00 58.92
K (766.491 nm) <80.00 63.16
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Subsystem Communications Test Skipped
Aif Fiow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
L
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Sensitivity Test Pass
(’ Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 110.5 868.9 54.3
Se (196.026 nm) 241.0 SRBR 88.3 934.7 91.3
Zn (213.857 nm) 21421.0 SRBR 3535.4 44017.7 153.9
Pb (220.353 nm) 246.0 SRBR 1845 2492.3 159.8
Mn (257.610 nm) 23518.0 SRBR 11099.6 249595.3 503.6
Al (396.152 nm) 234 SBR 87 50274.4 5172.0
Ba (493.408 nm) 234.0 SBR 1245 1903164.1 15166.0
K (766.491 nm) 218 SBR 6.9 110041.4 13991.2
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 253.3 37443 196.3
Se (196.026 nm) 2159.0 SRBR 206.7 4199.7 347.2
Zn (206.200 nm) 22340 SRBR 923.0 12282.3 1721
Zn (213.857 nm) 21743.0 SRBR 6398.3 157551.5 601.7
Cd (214.439 nm) 24227.0 SRBR 5069.2 99873.7 385.2
Pb (220.353 nm) 23200 SRBR 389.0 10641.1 658.6
Mn (257.610 nm) 210625.0 SRBR 21190.4 985528.7 2153.6
Cr (267.716 nm) 21048.0 SRBR 3054.1 131797.6 1811.5
Cu (324.754 nm) 219.0 X SBR 36.3 301401.4 8082.9
Al (396.152 nm) 26.0 SBR 10.8 228359.5 19280.5
Ba (493.408 nm) 260.0 SBR 106.5 6460421.5  60122.8
K (766.491 nm) 224.0 SBR 30.2 16398406  52562.1
Page 30of 4
'
wnanslumuny




[ Py
Precision Test

Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 1.56
Se (196.026 nm) <260 1.16
Zn (213.857 nm) <150 0.50
Pb (220.353 nm) <260 0.74
Mn (257.610 nm) <1.50 0.63
Al (396.152 nm) <150 0.54
Ba (493.408 nm) <150 0.78
K (766.491 nm) <1.50 0.44
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <1.50 0.82
Se (196.026 nm) <150 0.82
Zn (206.200 nm) <1.50 0.35
Zn (213.857 nm) <150 0.34
Cd (214.439 nm) <150 0.44
Pb (220.353 nm) <1.50 0.48
Mn (257.610 nm) <150 0.83
Cr (267.716 nm) <1.50 0.53
Cu (324.754 nm) <150 0.69
Al (396.152 nm) <150 0.56
Ba (493.408 nm) <1.50 1.29
K (766.491 nm) <150 0.74
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