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Certificate of Calibration
Customer IRPC Public Company Limited.
Address 169 Moo 9, Suk Sawat 45, Suk Sawat Road, Bang Kru, Phra Pradaeng, Samut Prakan 10130
Thailand.
Calibration location Executive Trading Limited.
Address 48/194-5 Soi Praditmanutham 19, Pradit Manutham Road, Latphrao, Bangkok 10230
Toaols : Environmental Condition :
Instrument Gas Detector Temperature (25 +£3)°C
Product RAE Systems Relative Humidity (415 %
Mode] Name MiniRAE3000 Pressure : 760 mmHg
Serial Number 592-001193
Date of Calibration March 7, 2023

Due Date of Calibration : March 7, 2024
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TEL. (662) 515-0145-50 FAX.(662) 515-0144 www.etlthaicom E-mail : info@etlthai.com
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M ¢ MiniRAE3000 AMUANUTIONA ¢ 760 Hnamnaiilion
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FosdFuiisuinasgiu S uniion Taold Standard Reference Gas WARTNN CALGAZ.
- Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1.
- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1.
wamsUSuipumnasgiu
Sensor Type Reference Concentration Before Cal, After Cal. Error Reading | Result
PID 0 ppm (Air Zero) 0.0 ppm 0.0 ppm 0.0 ppm Pass
PID 100 ppm (Isobutylene 100 ppm) 85.0 ppm 100.0 ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) 899.5 ppm 991.8 ppm 8.2 ppm Pass

Flow Rate of Pump : 480 cc/min.

Accuracy : 2 % at calibration point
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Calibration Method This instrument has been calibrated using calibration gases. Test and calibration data is
On file with Executive trading limited,
Reference Standard : - Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1,
- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1.
Test Result
Sensor Type Reference Concentration Belore Cal. After Cal. Error Reading | Result
PID 0 ppm (Air Zero) 0.0 ppm 0.0 ppm 0.0 ppm Pass
PID 100 ppm (Isobutylene 100 ppm) 85.0 ppm 100.0 ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) £99.5 ppm 991.8 ppm 8.2 ppm Pass

EXECUTIVE TRADING LIMITED 48/194-5 SOl PRADITMANUTHAM 19, PRADITMANUTHAM ROAD. LATPHRAD. BANGKOK 10230

Flow Rate of Pump : 480 ce/min.

Accuracy : 2 % at calibration point

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAO, BANGKOK 10230
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TunsaumsanadaniomsaeTafies ju MiniREA3000
WIUIuAie : 592-001193 fuilasroidn  : 7 e 2566
Twazidon RAW COUNT
i MINTNAB REF. REAL ol NN
1. | PIDRAW COUNT
Ch.H 10000-62500 48079 B YES ONO
ChL <62500 52722 | WYES ONO
2 Lamp >40 48 W YES ONO
i Twazin msudlu apl NG
NIATIHOU
1. Motor Pump Check flow rate B YES OONO 480 ce/min,
2. | Buzzer - B YES O NO -
3. | Li-ion Battery - ® YES ONO -
4. | KeyPad
Yi+ - W YES ONO ¥
N/- g B YES CONO E
MODE - W YES O NO -
5, LCD Display = B YES ONO 4
6. | Light Sensor - B YES ONO -
7. | Pocket Clip - O YES ONO -
8. | PCPort - B YES ONO -
9. | Slim Rubber Boot - m YES ONO -
10. Tube adapter assembly = O YES ONO -

sonswoufoualiudtoy i fussanmedandaunemons it T ey tiiu

psimoammAuusosithl Tanmowesns dadodamahresdnhsomidesmsusdod iduoygadhmedmsdEmsnnmaiine

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAD, BANGKOK 10230

--;1\-—,- CALGAZ™

CERTIFICATE OF ANALYSIS

Date: November 8, 2021
PO Number: 0000020821
Lot Number: 304-402257108-1

Customer: CalGaz Internl LLC

Use Before: 11/08/20256

Component Requested Concentration j\nalygcal Result (+- 2%)

100.5PPM |
Balance

Valve: 5/8" ~1BUNF
Pressure: 1000 psig

bie to NLS.T,

Ighls and/ or M.LS.T.

Isobutylene 100_PPM
Air Balance
Cylinder Size: 3.6 Cu. FL.
Contents: 103 Liter
Product compasition verified by ,c[lraci cor p to
Gas Mixture reference materials.
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CERTIFICATE OF ANALYSIS

Da;ta: November 8, 2021 Customer: CalGaz Intern! LLC
Order Number: 0000020821 .

Lot Number: 304-402250416-1 Use Before: 11/08/2025

GComponent Requested Canqentratlon Analytical Result (+- 2%)

Isobulylene ' 1000 PPM ‘995 PPM

Air . Balance Balance
L i

Valve: CGA 600
Pressure: 500 psig

Cylinder Size: 1.2 Cu. FL.
Contents: 34 Liter

Product composition verified by direct comparisan to callbration standards Iraceable lo N.I.5.T. weights and/or ~

N.I.5.T. Gas Mixlure reference malerials.

Honeywell

Honeywell Analytics - Singapore Office
17 Changi Business Park Central |
Singapere 486073

Cert Rel': 00698

CERTIFICATE
of

Attendance

It is hereby certified that
Mr Surinthorn Sainate

(Executive Trading Limited)

has successfully completed the

RAE Service Training Course

Conducted by
HONEYWELL
on 2 August 2022

Service Engineer / Technical Trainer
Date of Issue : 21 August 2022
Certificate valid for 2 years from date of issue
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PETRO-INSTRUMENTS CORP., LTD. J 63/14-15, 67/35-36, Sol Petchkasem?7, 7/1, Pelchhasem Rd,
pIC‘ D 71408 Sol Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Re.. Chatuchak, Chatuchak Bangkok 10900 Thailand Walthapra, Bangkokyai, Bangkok 10600 Thailand.
T CUSSDARE ST (O Mt (NS 0510 DR b, P (NS O3 Wy 1 O S L NAC el (66) 028680812413 Pax: (66) 02-8680860 wwwiiranatee.com

Website : hittp:/www.pico co th email-address: picof@pico.co. th , senicei@pico.co.th

DOC. NUMBER  CMV-$23-0034 SERVICE REPORT REPORTDATE  June 21,2023 CALIBRATION REPORT
EQUIFMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
Multi Water Quality Checker, U-5000G RAAGSEN3 HORIBA Calibralion No: WaM-01102023
CUSTOMER NAME: LACATION: JOB NUN Page 1 of 2 pages
IRPC PUBLIC COMPANY LIMITED rayong J;;ﬁaggpif&?l’mm NUBER MEASUREMENT ITEM < Multi parameter Water Quality Meter
) MANUFACTURER : HORIBA
SCOPE OF WORK/ REASON FOR VISIT MODEL/TYPE + Display: U-50006
Repair and Calibration . Probe: U-63
SEAIAL NUMBER : Display: RAAGSENS
: Probe: V39CoMaU
FOUND FAILURE & CORRECTIVE ACTION DETAILS 1D Ne. .-
1. anadaanwindos Multi Water Quality Checker CUSTOMER : IRPC Public Company Limited
- . bl . 656/2, Energy Complex, Building B, 10th Floor,
Hester Madel: U-5000G S/N: RAAGSENS ansaldwledung Vibhavadi Rangsit Road, Chatuchak, Banghok 10900

- Probe Model: U-53 S/N: V33CGM6U wuin Sensor Turbidity “isansalaoule
- Sensor pH,COND,ORP,DO lthnu'launé

2. #ns Cleaning sensor vn parameter
- i Internal Solution (KCI) Tu Reference sensor
3. Ufuniuu Auto Calibration #2u Buffer pH 4
- wuhaEnsoliudousnsu #a pH , COND, ORP, Temp, DO and Depth
4. Ufuwiuu Manual Calibration 2 3@ (zero, span) The messurement was carried oul in an ambient temperature of (2543) °C, relalive humidily of (50+15) %, and almospheric pressure
- wuhannsoUdutieudnsu #a pH , COND,ORP, Temp, DO and Depth R

a5 : 1n¥ne Multi Water Quality Checker Meter Model: U-5000G S/N: RAAGSEN3 uas

Sensor Model: U-53 S/N: V39CGM6EU snnsaldoulsaming uniiu Sensor Turbidity MEASUREMENT METHOD:
1. The Water Quality meler, Unil Under Calibration (UUC) was callbrated by sutomatic calibration mode for Conductivity, Turbidily and
Dissolved Oxygen (DO) by comparison methad with pH 4.01 standard buffer solulion.

2, Manual calibralion mode was used for calibraled a mulli-point pH by comparison with standard bulfer solution pH 4,01, 7.00,

MEASUREMENT DATE : Oct 26, 2023
ISSUED DATE : Ocl 25, 2023

ENVIRONMENTAL CONDITIONS:

WORK CONCLUSION

|Z COMPLETED PARTS 10.01. Temperature was calibrated by comparison method with i digital th ter in peral soUrce,
B G 0 [0 mcomrLered REFIACEMENT
E NO CHARGE PARTS NAME P/N QTY.
/] sericeFee | [] Project Warranty [] Taketo Office REFEAENCE STANDARD EQUIPMENT:
O Traveing | [ Senvice Wamanty [ Waitfor Parts Equipment: Model Serfal/Lol No. Due date.
D Spare Parts D Spare Parts Warranty D In Progress 1. pH 4.01 standard buffer sclulion 500-4 80323/01 Jan 16, 2025
[ other [ servics Contract [ other 2. pH 7.00 standard buffer solulion s00-7 55022/01 Dec 03, 2024
3. pH 10.01 standard buffer solulion 500-10 88022/01 Dec 16, 2024
AIME SPENT {(HOURS 4. Blandard Temperature Probe ST8-100 ASOO 667682-09 Mar 28, 2024
YEAR 2023
o7l A M 671407-00591 July 22, 2023
MONTH 5 TOTAL TRAVELING DETAILS 5. Digltal Temperalure Indicator TI-1000-A M 07-0059 y
HOURS 6. Refrigeraled calibration bath PO1SRCAL-AI 26 1814706566 Jan 17, 2024
DATE 21 TRAVEL BY R
SERVICE TIME 4 4 FROM -
OVERTIME » B 0 y
TRAVELING TIME - o TOTAL ROUND TRIP %
TOTAL HOURS 4 4 DISTANCE (KM.) -
SERVICE CREW L3
' NAME NAME
1L Chamﬂlpﬂm vorach 3. Caotibrated by
2 4. [ Mr. Sorawit Thachalad
— i ] Mise Jittraporn Lertsomphot
B el e CUSTOMER'SSIGNATURE DATE Y] Miss Ruangrumpai Phoommit
e T e e

2 THIS CALIBRATION REPOAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION HAS
By: Scienfific Group Page 10f 1 Service Report-2014/10 BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-18, 67/35-36, Soi Pelchkasem?, 7/1, Pelchkasem Rd,
N AC Watthapra, Bangkokyai, Bangkolk 10600 Thailand.
G e Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Conlinuation of Calibralion Reporl Number Calibralion No: Wam-01102023
Fage 2 ol 2 pages
MEASUREMENT RESULTS: 1 with Adjustment [ without Adjustment

Table 1: Resulls of automalic calibralion of Conductivily, Turbidity and DO by pH 4.01 slandard buffer solution are reporled in the
table below.

Expecled Conductivity UGy 0y (efare) UUIC" 00 (alter) Brror
(mS/em) (m&/em) {mS/cm) (mS/cm)

4.49 513 4,64 0.06

expected Turbidity UG fiping (bEfOIE) UUC" g (0MleER) Brror
(NTL) (NTL) INTLY (NTL)

0.0 .00 0.00 0.00

Expecled DO concentration UUCY g (betore) UUC" pyping (afler) Error
(mg/L) {mg /L) tmg/L) {mg/L)

8.92 10.38 8.74 -0.18

Table 2: Fesulls of Manual calibration of pH and Temperature are reperted in the lable below.

Standard buffer solulion UG ypagng (belore) UGy, gy (aller) Error
(M) (pH) (pH) ApH)

4.01 3.6l a.e7 -0.04

7.00 7.38 7.16 0186

10.01 9.52 1018 017

Slandard Temperature Peading UUC g (before) VUG g (after) Brror
(o) (el 'c) ‘e

26,043 22.78 24.99 -0.05

uuc* Unit Under Calibration
Noted: 1. The Unil under calibration was warmed up for 30 minule prios lo the calibralion being performed,
2. The report is valid only to the item calibraled on dale and place of calibration.
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CALIBRATION REPORT
50, FLUORESCENT ANALYZER
ons oo [ ] e [ )
NO. SERIAL NO,
Calibrator (Dilution System)
Brand AP Model : 700
Last Cal. Date : 08 August 2023 Serfal No. 1911
Reference Standard Gas
Standard Gas : Sulphur Dioxide {50,) Cylinder No, ; ADOB145H
Certifled Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc. :49.8 pom
CALIBRATING CONDITION
Pressure mmbar Temp. %% RH
CALIBRATION SETTING
Span Initial Reading {Before Adj.|PPE Final Reading (After Ad.).PPE
Sat Point Expected Conc Analyzer Ry Sulif Anatyzer Response Slope
Zewa 0 010 1] =
50, Span A00.0 4002 0.050 a0 1013
APl Model 1008 5O, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPE 0-500
SAMPLE PRESS 285 In-Hg 5-35
SAMPLE FLOW 657 c/min 650 = 105
PMT 1034 my -20-150 with Zerg Alr
UV LAMP 30415 my 1000-8500
5TR. LGT 617 FFB <100
DRK PMT 631 mi =50 - 200
DRK LMP 580 mv =50 - 200
HVFS 670 W 550-900 canstant
DCPS 2526 mV 2500 = 200
RCELL TEMP 503 e 501
BOX TEMP 294 & 540
PMT TEMP 15 W T=20
50, Span Conc 400 PFB 20-20,000
50, Slope 1013 1003
50, Offset 221 my <250
Stability at Zero 01 PP <02
Stabiity at Span 0z PPE 0.5% of reading (above 50 ppb)

nw!““ Tl £ {562 FIIATT0TL Fim £ (6525 174221 Eompd : ssbeDSAun.C0m . Wi 305000 100
CALIBRATION REPORT
S0, FLUORESCENT ANALYZER
ore: [Gomwemn ] wwo: [ wow ]
no. | 50,-R08 '
Catibrator (Dilution Systern)
Brand < AP Model T00
Last Cal, Date - 08 August 2023 Seral No. o211
Reference Standard Gas
Standard Gas : Sulphur Digwide (SO,) Cylinder No, : ADDB14SE
Certified Date 221 lune 2021 I Expired Date : 21 June 2029 Cylinder Conc. : 498 ppm
CALIBRATING CONDITION
Pressure Temp. _“! C % RH i“|
CALIERATION SETTING
Span Initial Reading (Before Adj)PPE Final Reading {After Adj) FPE
Set Point Expected Concentration |  Analyzer Response Q6N Analyzer Response Slope
Zemo o 010 1}
50, Span 400.0 3998 0050 450.0 1.009
API Model TML-60 50, Analyzer Check list
Test Values Observed Value Units Mominal Range
RANGE 500 FPE 0-500
SAMPLE PRESS 284 In-Hg 25-35
SAMPLE FLOW 655 ce/min 650 = 10%
PMT 1032 my -20-150 with Zero Alr
LV Lawr 303718 my 1000-4900
STR.LGT 615 Pra <100
DRX. PMT 630 my -50 - 200
DR LMP 518 my -50 - 200
HVPS 613 v 550-900 constant
DCPs 2518 my 2500 « 200
RCELL TEMP 50.2 " 50=:1
BOX TEMP 201 C 540
PWMT TEMP 73 " T:20
50, Span Conc 400 FPB 20-20,000
50, Siope 1.009 1003
SO, Offset 218 my <250
Stabdity at Zera o1 PPE <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

_ ]
-
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NQ, / NO, ANALYZER

S

HI

SERIAL MO, 249 |
Calibrator (Dilution Systern)
Brand : APl Madel : 700
Last Cal. Date : 08 August 2023 Senal No. s 511
Reference Standard Gas
Standard Gas + Nitric Oxicle (NO} Cylinder No. : D636192
Certified Date ;20 April 2022 I Expired Date : 20 April 2024 Cylinder Conc, : 49,1 ppm

CALIBRATING CONDITION

Pressure 1011 l mmbar Temp.

CALIBRATION SETTING

Span Initial Reading (Before Adj.)FPE Final Reading (After Acli.).PPB
Set Point Expected Concentration Analyzer Response Selhf Analyzer Response Slope
Zero 0 -0.10 = 0 .
NO Span 400 3897 0075 400.0 1006
NO, Span 400 3999 0025 400.0 LD

APl Model 200E NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 FPB 500 standard
STABILITY {Zero Gas) 0.1 FPE < 2 with zero air
SAMPLE FLOW 306 cc/min 500 & 50
OZONE FLOW 78 cc/min 8015
PMT 103.2 my -20- 150
AZERD 94.0 my -20- 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 503 % 50+ 1
HOX TEMP 9.1 % 6-48
PMT TEMP 7.4 % 7:2
MOLY TEMP 3153 % 315:5
RCELL PRESS 83 IN-Hg-A 2- 10 constant
SAMPLE PRESS B4 IN-Hg-a 25 - 30 constant
MO Span Conc 400 FFE 20 - 20,000
NO, Span Conc 400 FPB 20 - 20,000
NO Slope 1.006 - 1.0:03
MO, Slope 1010 - 1003
NO Offset 1.2 my 20 to +150
NO, Offset 048 mv -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 FPB < 2 ppb @ 400 ppb span gas

U3 1. i.10d. AeutaRy wadls iin

£
¥ £ 8.P.S. CONSULTING SERVICE CO., LTD.
Y 7 lady 24 1§ famagdng KT 10900
’% i Boi Praholyelrin 24, Frasehyothin Re. Jompal, Cazluchak. Hsnghok 10800
¢ Tel + (602) S39-0070-72 Fin . (E57) SE3-4221. Eiml ¢ saBePapneon com. vint SpAcom com
CALIBRATION REPORT
CHEMILUMINESCENT NO / MO, / NO, ANALYZER
DATE BRAND : MODEL :
SERIAL NO.
Calibrator (Dilution System)
Brand AP Model =700
Last Cal. Date : 08 August 2023 Serial No. 2911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192
Certified Date___: 20 April 2022 [ Exired Date :20 Aprt 2024 | Cylinder Conc. = 49.1 ppm
CALIBRATING CONDITION
— =
Pressure ‘m mimbar Temp. |m *C % RH
CALIBRATION SETTING
Span Initial Reading {Before Adj.)PFB Final Reading (after Adj.),PPB
Set Point Expected Concentration Analyzer Response 0if Analyzer Response Slope
Zem 0 0.10 - 0 .
NG Span 400 3999 (025 4000 1.008
NC, Span 400 400.2 0.050 400.0 1.012
APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units MNominal Range
RAMNGE 500 PFE 500 standard
STABILITY (Zero Gas) o1 FFE < 2 with zero air
SAMPLE FLOW 508 co/min 500 + 50
OZONE FLOW 78 ce/min B0« 15
PMT 103.3 mv -20- 150
AZERD gd.1 my -20 - 150
HVPS 670 L 420 - 900 constant
RCELL TEMP 50.2 °c 501
BOX TEMP 294 % 8-48
PMT TEMP 71 ' T2
MOLY TEMP 317 % 315:5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 canstant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant
NO Span Conc a00 PPB 20 - 20,000
KO, Span Cong 400 PPB 20 - 20,000
NO Slope 1.008 - 10:03
NGO, Slope 1012 - 10:03
NG Offsat 15 mv -20 to +150
NO, Cffset 05 my =20 to 150
Stability at Zero o1 PPE <02
Stability at Span 02 PPB < 2 ppb @ 400 ppb span gas
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et heacail g £ SP.S_ CONSULTING SERVICE CO., LTD.

‘%' et 7 Soi Phaholyotnin 24, Phanolyothin Rd .. Jompol, Chaluchak, Bangkok 10800 ’”ﬂ;% > B :;““““I“°“ “_Z:f"“"“"h“' "L“_‘::::N““"}"‘“f\;::‘;:kl :’;‘:3

a Tel : (662) 939-4370-72 Fant : (662) 5134221, E-mail ; salegspscon.com.. www.spscon.com ! e Ted : (667} 939-4370-72. Fik ¢ {62} S13-4271, E-truel = Sale(DSDEC0N LML WA S5RE0A COM

Console Calibration Report
Pitot Tube Calibration Report
| Calibration Method [ [ Critical Orifices
Calibration Method J I Standard Pitot Tube
Calibration Data
Calibration Data
Console Data Calibration Data
Pitot Tube Data Calibration Data
No. Serial No, Date DH H,0!
Y g (MMH;0) Coefficience of Standard Avg, of Cp (tes)

BO1 1563 04/09/2023 0.997 50.11 N Type of Pitot - WiatE Side A Side B
BO2 8002514 06/09/2023 1.002 49.25 Bi6 5 .99 (01/082023 .85 0.84
BO3 1503016 05/09/2023 0.998 50.44 B37 8 0.99 02/08/2023 0.84 .84
804 00006659 05/09/2023 1.004 49.37 a3 s 0.9 03/08/2023 0.84 0.83
BOS 00007428 05/09/2023 0.996 48.77 019 S 0.99 03/082023 0.54 084
RO1 1561 06/09/2023 1.004 49.86 B40 5 0.99 01/08/2023 0.85 0.84
RO2 8002513 08/09/2023 1.005 50.36 B4l 5 0.99 02/08/2023 084 0.85
RO3 1570 07/09/2023 0.997 49.55 R4 S 0.99 01/0872023 0.84 084
04 8002519 04/09/2023 1.004 49.69 B4S s 0.99 01/08:2023 0.85 084
ROS 1503015 07/09/2023 0.999 50.08 B46 5 0.99 01/082023 0.84 0.85
Remark:  Accept Value of vy (test) is 0.97 <y <1,03 B47 5 0.99 01/08/2023 0.84 054
Accept Value of DH, (test) is 46.7 + 6.4 (mmH,0) B4s s 0.99 01/08/2023 0.84 088
B49 s 0.99 03/0872023 0.85 0.84
BS54 E 0.99 03/08/2023 0.83 0.84
BS6 s 0.99 03/08/2023 0.84 0.85
B57 s 0.99 03/0872023 0.84 083
B8 s 0.99 0370872023 0.85 0.84
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14, 55 Sol Prasert Manukil 29 Yaek 4, Prasert Manukit Rd , Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax; 02-578-2672  www.caklaboralory.com  E-mailsale@cal-aboratory. com

s e
c l_c mwvm;;\;ﬁ\:r;ﬂs.]):}mv

Accredited
mosme 170wn

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE 4 N/A
SERIAL NO. N/A|64-220066-3]
CLID. NO. 212201114
JOB CONTROL NO. 230725081569

S.P.S. CONSULTING SERVICE CO., LTD.
7 501 PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900

CUSTOMER

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration sereening must not be taken o part. Except complete, Without the approval of the Callbration Laboratory Co., Lid.

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By :
This Calibration Certificate d. the bility 1o which realize the units of measurement according
to the International System of Units { 81)
Certificate No. Q23081569
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REPORT OF CALIBRATION
FOR
NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE : NA
SERIAL NO. N/A[64-220066-3]
DATE OF CALIBRATION 26 July 2023

DUE DATE OF CALIBRATION : 26 July 2024

ENVIRONMENT CONDITIONS :

Temperature : (23F2)°C Relative Humidity : (55 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 74 1B S/N. 8205020 with Pressure Module Model 700PDS S/N. 80404505,

TRACEABILITY :

The are ble to Inter | System of Units (S1), through National Institute of Metrology (Thailand),

Certificate No. MP-0035-23, Duc Date 02 February 2024,

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of &= 2. It has been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certifieate No. Q23081569
F3-011-04/01-12 page2of 3
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CALIBRATION LABORATORY CO.LTD.

2/10-11,,55 Soi Prasert Manukit 29 Yask 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cababoratory.com  E-mallsalefcatlaboratory.com
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mo/me 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale | times, Then 2 series of known
gauge p were applied. The STD reading were ded and the means value were reported in the table below.
CALIBRATION DATA
CORRECTION OF PRESSURE
BUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )
(inHg ) Up Down Up Down Up Down
] 0.00 0.00 0.0 0.0 0.0 0.0
= -16.66 -16.69 -4.9 -4.9 +0.1 +0.1
-10 -33.79 -33.79 -10.0 -10.0 0.0 0.0
-15 50,76 -50.76 -15.0 -15.0 0.0 0.0
-20 -67.79 -67.82 -20.0 -20.0 0.0 0.0
-25 -84.68 -84.72 -25.0 -25.0 0.0 0.0
=30 -101.51 -101.51 -30.0 -30.0 0.0 0.0
Uncertainty of measurement + (.2 inHg
Transmitting fluid : Air.
Technical Note, Conversion factor | kPa ; 0.2953003 inHg
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54
This report is valid for the above stated instrument/s only,
#t End of Certificate ###
Certificate No. Q23081569
F3-011-04/01-12 page3of 3 E
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‘Ea* 7 Sui Phabolyalhin 24. Phabolyolbin Bd. Jampol angkek 10900
L Tl | {662} 959437072, Fan : (562) $13-0221. Fmoil - sabeBisgsec coen.. wrvw ADsCon com
l Personal Pump Calibration Report —|
l_ Caliration Mathad : Dry Cal Priméry Flowmeter I | Mode : Defender 510-H S 136164 —l
Environmental Conditions
Temparatire e s 3 e
Fressure = 1010 z 18 mimbar
Personal Pump Data Callbration Data
Flows R \min
Mo, | Brand Model Serial No, Date Setting e .F::l.ual. 1Q std) Vila et et curig
1 2 3 1 2 3 ¥ [

0% S Z2LPCHRS %67 02r10/2028 1,000 1500 2000 1001 1,099 15950 L010x - 22581 059
A2 | sC L2-PCXRL 426450 06/10V2025 1000 | 2000 1000 9 1.453 1584 0.692x + 1782 1000
RO3 | SkC 230-PTNRA 491592 06A102023 1,000 1.500 2000 480 1,455 1,954 0595 - 6866 1000
Hoa KT 220-PCHAS 531672 Qe/10/2023 1,000 1.500 2,000 g 1,891 1529 0.991x » 5421 1000
ROS SHE Z28PCHRA 798470 08/1V2023 1,000 1500 | zooo 999 1,895 1,555 1.005% - 18595 0599
foe SHC 220-PCHRL 798356 O VEES 1,000 1500 | 2000 1,000 1,488 1987 G536 + 13358 1.000
Ror | e 226 PCXRR 798480 021042028 1,000 1500 2000 1,000 LA9T 1,956 1,009 - 21,688 0959
RO SiL 224-PCXRS 883215 0541072023 1,000 1,500 2000 53 1.500 1950 0595 + 1109 1000
AR | sk 224-PCXR 034650 05/10/2023 1,000 1500 2000 995 1897 1995 L1008« - 21.526 095
nio | sk 229-PCXPA 091785 05/10/2023 1,000 1,500 200 996 1,483 1,994 1.000x - 6556 1.000
il SKC 228-PCHRA o91TE3 Q4/10/2023 1,000 1500 | 2000 956 Laws 1,583 0,998 - 9104 0599
iz SKC 223 FOARA 51568 /1072023 1.000 1500 | 2000 1 1897 1599 1,009 - 21,948 0.5%%
f3 | skt Z2HPCXRA 051638 Ui 1,000 1500 | zooo 6 1,885 1986 0594+ 2681 1060
Rig SKC I24-PLXRA 091764 D4/10/2028 1,000 1500 | 2000 s 1478 2000 1012x - 26788 0%
mi5 | suc 220-POHRE 529457 08/10/2023 1,000 1500 | 2000 w9 1452 1,987 008+ 1.457 1000
A6 S 224-PCKAE 525643 0471002023 1,000 1,500 2000 1,000 1898 1597 1007 - 17,508 0353
kg L 224 PCXRE 529685 a0z 1,000 1.500 2000 998 1496 1598 1011x - 25588 0959
Rl S Z4-PCRRB 566756 031042025 1,000 1500 | 2000 %94 1,850 1,589 0795 - 1759 1000
AL SKC 220-PCXRE 566802 L] 1,000 1,500 2,000 1000 1,896 1,695 1010 - 22564 099
A | sk 220-FOHRE 529088 087102023 1,090 1, 2000 992 1506 1596 1.008r - 22151 0995
Azl Sk 224-FCNRS $65728 Q210023 1,000 L300 | 2000 ¥ 1,086 1950 10024 - 11.842 1,000
Rzz SKC 208-PCRRS ToT8aa 031072023 1,000 1,500 2000 1,001 1.500 1956 1.007x - 18171 0.99%
Az SHC 228-PCNAS 761067 067102023 1.000 1500 | 2000 1,000 1488 1993 042 ¢ 5744 1000
A KT 224-PCRRR 07893 05/1002025 1,000 1,500 2000 5 1,505 1,996 LOO%x - 15010 ase
H2s SKEC 224-PCRAB 161052 06/ 1072023 1,000 1,500 2000 bl 1855 1.589 0.991x = 5640 1000
A6 | skC 4.POXRE TOT9SE OT/1042023 1000 1500 | 2000 1010 Las? 2002 0599 - 281 955
Rz? SKC 220-PCXRE 707398 07/10/2023 1,000 1500 | 2000 1,001 1456 1997 1.008% - 20257 099
Aza K 224-POXIE 10748 O/l 1,000 1500 | 2000 %03 1,506 1595 1.002x - 10719 1000
R ST 278-PORE 7402 /12083 1,000 1,500 2000 5 1455 1589 0.595x + 1,091 1,000
B30 S 220-FCXRE 093811 01 0V2023 1,000 1,500 2000 98 1495 1992 (.997x - 0498 1000
A3l SKE Z20-POME 03163 06/10/2023 1,000 1500 | 2000 Ll 1502 1,997 0588 +9.127 0.5
AR | s Zi0-POXRE 471950 O7/1v202s 1,000 1500 | 2000 958 1,495 1,994 0,598 - 3851 1.000
33 SKE 224-POF 626254 Ot 1,000 1500 | 2000 952 1,503 1,995 1031x - 30,016 0995
3 SKC 2-POARA 626131 8/10/2023 1,600 1500 | 2000 950 1479 L7 100ax - 32585 0999
35 Sk 2I8PCHRE 107860 702003 1.000 1500 | 2000 250 1501 1997 1005 - 15898 1000
36 SKC 22APCHRE To7a%8 05/ 10/z023 1,000 1,500 2000 1.000 1457 1997 1.002% - 7597 1.000
Rt Sk 228 PCXRE Totas; 02/ 0vzne3 1000 1500 2,000 905 1408 1,395 0999 - 4856 1000
38 SKC 224 PCXRE 707348 02/10/2023 1,000 1,500 2000 il 1096 1932 1000 - 7,364 1000
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| Rotamater Calibratian Report (For Personal Pump High Flow Adjus) —l
| Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H /N 136164
Calibration Data
Aotameter Data Calibration Data
Flow Rate (mi/min)
: Value From C: Curve
No. Brand Mocel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R
H-RD1 Dwyer VFB-65 02102023 500 100 | 2po0 5029 | w2 | 19774 1.003% - 7,790 0999
HAOZ | Owyer VFB-65 0610/2023 500 1000 | 2000 | aese | 9ves | 20084 0.995x + 3128 1000
HA03 | Owyer VFB55 G4/ 10/2023 500 too0 | 2000 | %043 | sson | 19e9s | osereesEs0 L000
HRDS vy VBG5S 02/10/2023 500 1,000 2,000 asay | oossy | 20062 1.004x - 15,756 0999
OS5 Dwyer VFB-65 03/10/2023 500 1000 2,000 5031 913 20143 1.000% - 1.634 1000
HADE Dyt \FE-65 05102023 500 2,000 09908 + 3862

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

'CERTIFICATE No : 23M244] PAGE :2 OF 2.

Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL ' i XSI0sDU
MANUFACTURER : METTLER TOLEDO SIN = : 16422005
mDNo : BAOS/S0 RECEIVED DATE : 10-Mar-23
AIRPRESSURE L 1010mbar = Lmbar CALIBRATION DATE  : 10-Mar-23
AMBIENT TEMPERATURE  :  23°C=1°C RELATIVE HUMIDITY : 49 %RH = 10% RH
CONDITION OF THIS RESULTS OF CALIBRATION

- THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO
TRACKING FUNCTION. RB?KAT&BILWY WAS MEASURED BY USING 10 REPEATED MEASURMNTS LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVF.R THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST OFF-CENTER LOADING WAS MEAS]JRED BY USING STANDARD WETGHTS PLACED
'ON THE PAN AND MOVED TO VARIGUS POSIT‘[UNS ON THE PAN.

2:-REF‘ERENCE S‘I‘ANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No - DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2): STANDARD WEIGH‘E‘ E2 15843 _ M23020148 02-Feb:25

!-‘

THIS RESULT WAS FOUND . ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT;-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT200 g WASOg

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

El

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)

0.00 0.00000 0.00000 0.000039

0.02 0.02000 0.00000 0.000039

0.10 0.10000 0.00000 0.000039

020 0.20001 -0.00001 0.000040

0.50 0.50001 -0,00001 0.000040

1.00 1.00000 0.00000 0.000041

2.00 2.00003 -0.00003 0.000042

5.00 5.00001 -0,00001 0.000046

10.00 10.00003 -0.00003 0.000053

20.00 20.00005 -0.00005 0.000067

50.00 50.0001 -0,0001 0.00011
100.00. 100.0001 -0.0001 0.00019
200.00 200.0001 0.0001 0,00032.
5. OFF CENTER LOADING ERROR
O ' POINT — READING (g)
: ~ 1 50.0000
N 2 50.0001
ot 3 50.0000
2 S5 4 50,0000
- ’ 3 49.9999
OFF-CENTER LOADING 0.0001

: NU['E ‘THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATOR'
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD L
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:ical-center@sithiphorn.com http.//www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV
Ambient Temperature: ( 250+ 5 ) (ol
Relative Humidity : (4844 25) Y
Received Date : 30 AUGUST 2023
Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664
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SITHIPOR N_J: SITHIPORN ASSOCIATES CO.,LTD.
egae CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages 12003
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on Al -01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Due Date
Holmium liquid 01/11/2024
Didymium liquid RM 02/11/2024
Neutral density filter RM-1N2N3N 13877 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 02/11/2024
Potassium lodide solution - KI-0701-001 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibratio
3, This certificale is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology,NIST.

(Without adjustment)
Certified Values of UUC* Reading
Material Reference Material (nm) (nm)
278.13 278.3
361.25 16 2.00
RM-HL 467.82 0.16 2,00
536.56 0.16 2.00
640.50 0.16 2.00
740,09 0.16 2.00
e 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
IS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :3o0f3

Result of calibration : Photometric Accuracy

{Without adjustment)
Wavelength Nominal  Certified UUC* Reading Error Uncertainty k
A (nm) Bittor SN Absorbance (A) Absorbance (A]  (A) +(A) Factor
- wig 0.0031 2.00
. 440.0 0.0032 2,00
% 0.0032 2.00
g 0.9821 00030 2.00
£ 546.1 0.7 L6961 < 2.00
B 0.5 0.5073 05073 2,00
B 1.0 1.0222 1.0244 : 3
a 590.0 0.7 0.7237 0.7234
g 0.5 0.5361 0.5360
K v 1.0 0.9753 0.9775
635.0 0.7 0.6910 0.6910
0.5 0.5211 0.5210
- avelength  Solution Certified UUC* Reading
Mistarial (nm) !.!'_'Sm Absorbanee (A)  Absorb (A)
= ' 20 0.2422 0.2462 /
g 40 0.4866 0.4900 2.00
2 235.0 60 0.7414 0.7390 2.00
4 80 0.9858 0.9871 2.00
Z 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibrati
Resolution of Wavelength Mode (.1 nm

odel Lambda 25 §/N 5015141230

Resolution of Photometric Mode  0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Seanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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WO0-01981290/2023

Calibration Report
Non-Dispersive Infrared CO Analyzer PerkinEimer’
Date: Brand: Modet: MAINTENANCE AND TEST CERTIFICATE MODEL
Ho. Sarial Mo OPTIMA 5300DV
Calibrater {Dilution System)
Brand AP Maodel 2 100
Last Cal. Date 08 August 2023 Serial No. T Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 6, 2023
Reference Standard Gas Recommendation Recertification
Standard Gas  : Carbon Manoxide (CO) Cylinder No. ; D196045 Address : 7 Soi Phaholyothin 24 Period 6 Months
CenfiedUate  : 16Apit 2022 | Expived Date : 15 Apal 2024 Cylinger Cong.: 4570 ppm Paholyothin Road Recertification Due: January 6, 2024
Calibrating Condition .
— Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 11, 2023
P bar -
n T i i & il User Name: K.Phenpha Viphasthawat Visit Number: 10f 2
Callbration Setting Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Span Initial Reading (Before Ad)), PPM Final Reading (AfterAdj.), PPM Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
et Point Expected Concantration Analyzer Reponee DI Analyzer Response
Zem a -0.10 - 0
CO5pan 20,00 3005 .125 40,00
APl Model 300E CO Analyzer Check List
Parameter Observed Value Urits HNominal Range CONFIGURATION TESTED ACCESSORIES/COMPONENT
::r:_: 2 PPM 0-1000 ppm NOT INCLUDED
abillty 010 PPM 1 ppm With Zero Alr
0 Measure anis1 my 2500-4800 mV MODEL SERIAL NUMBER
CO Referance 0455 ) 25004800 mv OPTIMA 5300DV 077C7042401
Measure/Heference Ratio 1179 1.1-13 WiZero Al
Sample Pressure 87 In-Hg-A ~2"« Amblent Asolute Pressure TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
Sample Flow B8 CC/Min 800 1 10%
Sample Temperature 48.4 % 4844 IPV Methods
Bench Temperature 482 % 48 .2
Wheel Temperature 68.4 % 6812 TEST STANDARD USED PART NUMBER EXPIRATION DATE
Boy Temperature 308 ’c Ambient Temp + 7 + 10 Multielement Standard N069-1579 October 30, 2023
P .
s:: i "':’:f-?’ L ot '“:’u“’ :?:0 my Wavecal Solution N058-2152 September 30, 2023
Offset = z ‘03 VIS Wavecal solution N930-2946 August 30, 2023
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElimear’

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO0-01981290/2023

SERIAL NUMBER

=

077C7042401

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

DATE TESTED July 6, 2023

| Bg

PerkinElimear’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-01981290/2023

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As regiured, check and replace all purgefilters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

SERIAL NUMBER : 077C7042401

DATE TESTED : July 6, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00534
Ni 231.604 nm <0.008 0.00682
Ni 341.476 nm <0.012 0.00794
Spectral Resolution : VIS La 408.672 nm <0.020 0.01613
Ba 455.403 nm <0.025 0.02282
Precision
As 193.656 nm % RSD <1.0 0.23 %
Zn 213.856 nm % RSD <1.0 0.09 %
Mn 257.610 nm % RSD <1.0 0.58 %
La 379.478 nm % RSD <1.0 0.38 %
Ba 455.403 nm % RSD <1.0 0.42 %
Ba 493.408 nm % RSD <1.0 0.41 %
Detection Limits : Axial Tl  190.080 nm 3(sd) 2.37 ppb
As 193.696 nm 3(sd) 6.78 ppb
Pb 220.353 nm 3(sd) 0.82 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb
Zn 213.856 nm 3(sd) 2.85 ppb
Mn 257.610 nm 3(sd) 3.66 ppb
La 379.478 nm 3(sd) 5.10 ppb
Ba 455.403 nm 3(sd) 0.12 ppb
Ba 493.408 nm 3(sd) 1.17 ppb
BEC : Axial (IB X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 117.07
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 22.09
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS Consulting Service Co ., Ltd.
Address
. 7 Soi Phaholyothin 24, Phaholyothin Rd. |, kok, 1
' ) (Instrument Location): Soi Phaholyothin aholyothin Rd. Jompol, Bangkok, 10900
PerkinEimar Serial Number: PTCS14111103 PM Number: 22
MAINTENANCE AND TEST CERTIFICATE MODEL Customer Name
X ) K. Phenpha Telephone Number: 083-926-9252
OPTIMA 5300DV i 2 gl Vel
Customer Support K. Duang Service Order WO0-02419478
Engineer Name: Number:
SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023 Date PM Performed: 29-Jun-2023 Next PM Due Date: 29-Dec-2023
- (DD-MMM-YYYY) (DD-MMM-YYYY)
Remarks :
Commissioning follow as commissioning performance sheets. Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.9 A January 2018 -
v PerkinEl
Scope
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T by inspecting
and replacing any worn or damaged parts. This service should only be performed by a trained
This is to certify that the above tests have been perfomed and the configuration tested representative of PerkinElmer.
The customer should save their method before the PM begins.
v meets
I:I does not meet General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or translated into any
language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElImer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
Page 4 of 4 merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.
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Component List

Additional Tools Required for PM

([i’fa ;:;:Iti]cr::z) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

o?ijgg([))i?)zzg Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

Component / Specific Model Serial # Configuration Notes
AS900 AS91514B1002 Winlab32
Parts Lists
Parts Included with the PM
Part Number
Description uantit
(if applicable) 2 @ v
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number P Expired
R " Description ualit Batch/Lot #
(if applicable) B Q v / Date (Mm/yy)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 56-21CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number e n irati
N u Description Quantity Batch/Lot # Expiration
(if applicable) Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

¥l Inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

2. PClInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥l Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

¥ Clean exterior of the instrument.

3.1 Flame Technique

vi Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥l Check the drain system for signs of wear. Replace worn or damaged parts.

¥l Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

v Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

4] Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

4] Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥l Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSYO08.STN

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I

1 Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥] Check auto sampler operation.

¥] Perform an auto sampler check valve test as described in the Service Manual.

A Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

7 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

4. Electrical:

¥ Inspect PC boards. Clean if necessary.

v Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥1Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

4| Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

| Inspect and clean the GFTV camera lens, if needed.

v Inspect optics. Clean or replace if necessary,

6. Gasses:

4| Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4| Verify that the air filter element is dry. Replace if necessary.

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

Choosing Nitrous Oxide as the oxidant .
SRR (i3] Sy should trigger an interlock shuts down il Passed
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8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Parameter ification Test Result Pass/Fail
aramete Specificatio at 553.6 nm (Abs.) ‘est Results ass/Fai

1.0 A ND Filter +5% from Cert. 0.9798 0.9877 Passed

0.2 AND Filter +5% from Cert. 0.2042 0.1985 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation SR 0.0016 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail

S 0.0001 Passed

Standard Deviation

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation =0:010 0.0044 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail

<0.005 0.0001 Passed

Standard Deviation
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8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation <0.005 0.0013 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3421 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 255 Passed
External Flow Rate 100 mL/min + 10 mL/min 105 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0005 Passed
Standard Deviation <0.005 0.0004 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and

precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 58 Passed
Precision S20% 118 Passed
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9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification el Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 136 Passed
Zeeman Ratio 0.52£0.04 0.52 Passed
10. Review:

¥l Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥l Attach PM sticker.

I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I

Additional Comments

Additional Comments Regarding the PM

Atomic Signal (Peak area)

0.1614

Zeeman Ratio ~ Atomic Signal (Peak area) + Background Signal (Peak area )

0.1614+0.1448

Review
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