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1. F}mﬂ’]Wﬂ’m’]ﬁIﬂUiiﬂ’m'}ﬂ

Total Suspended Particulate (TSP)

High Volume Air Sampler
Rec No.Blow No. R13, R14

Digital Balance

Particulate Matter less than 10
microns (PM-10)

High Volume PM-10 Air Sampler
Rec No.Blow No. R13, R14

Digital Balance

Nitrogen Dioxide (NOy)

NO/NO,/NOy Analyzer No. R01, R03

NO/NO,/NOy Analyzer No. RO1, R03

2. AMAIWAINARINUMAIN LN

Total Suspended Particulate (TSP)

Console No. R04

Pitot Tube No. B45

Digital Balance

Oxides of Nitrogen (NO,) Vacuum Gauge Spectrophotometer
3. szAuLdes
Leq 28 hr, Log, Liax #8% Lgn Acoustic Calibrator -
Sound Level Meter No. ACO-R14, R25,
R30, R31
Leq 1 hr, Leq 8 hr aig Noise Dose Acoustic Calibrator -
Sound Level Meter ACO No. B36, B41,
B43
4. Qmmwﬁﬁ
pH - pH Meter

Total Dissolved Solids (TDS)

Digital Balance

Total Suspended Solids (TSS)

Digital Balance

Biochemical Oxygen Demand (BODs)

BOD Analyzer

Chemical Oxygen Demand (COD)

COD Reactor

Grease & Oil - Digital Balance

Temperature - Thermometer

Lead (Pb) - Atomic Absorption
Spectrophotometer

Aluminium (Al) - ICP

5. aunwaMAlugauningu

Total Dust

Personal Pump SKC No. B71, R33
Rotameteer No. H-R06

Digital Balance

Respirable Dust

Personal Pump SKC No. B55
Rotameteer No. H-R06

Digital Balance

Aluminum

Personal Pump SKC No. B33, R12
Rotameteer No. H-R06

ICP

RP/N028/25/JAN-JUN/CAL.ODT
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5. auawaAluaaIunvine (se)
Hydrogen Fluoride Personal Pump SKC No. R40 lon Chromatography

Rotameteer No. L-R06

Oil Mist Personal Pump SKC No. R19 lon Chromatography
Rotameteer No. H-R06

6. szauausaulunisineu

WBGT Heat Stress WBGT Meter No. B21, B32 -

RP/N028/25/JAN-JUN/CAL.ODT




ﬂ&ﬂ’]W@ﬁﬂ’]ﬁiﬂUﬁi‘c’J’lﬂﬂﬁ




, V3N wa.il.ieq. aeudai wadis hiia
¢ £ 5.p.5, CONSULTING SERVICE CO., LTD.
7 s In

nnendiT M NN 10900
7 Soi Patnlyoin 2, Prasslyolhia Rd . Jompel, Chatucher. Bangisk 10900
o™ 1 e a2 Fo : (567) 13021, Fomsh | SoteQHOricon (T, WhLSOMER, (e

High Volume Air Sampler Calibration Report

ICalIbratIon Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 SN 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No, Date Actual Flowrate (ft/min) R
B35 B35 05/05/2025 y= 1.179%-3.347 0.996
B35 B36 05/05/2025 ¥ = 1.166x-3.602 0.998
B37 B37 05/05/2025 y = 1.086x+1.195 0,998
B38 B38 01/05/2025 y = 1.149%-5.480 0.998
B39 B39 01/05/2025 y = 1.130x-3.004 0.959
B40 Ba4g 01/05/2025 y = L1a2x-3.372 0.9%9
Bdl Ba41 01/05/2025 y = L1B0x-3.769 0.997
B42 B4z 01/05/2025 y = 1.158%-2.865 0.998
843 B43 05/05/2025 y = 1.170%-3.980 0.9%6
Bagq B44 05/05/2025 y = 1.143x-1.683 0.997
RO1 RO1 05/05/2025 y= 1.132%-2.374 0.999
RO2 RO2 05/05/2025 = 1.146x-3.852 0.997
RO3 RD3 02/05/2025 y = 1.128x-2.825 0.8%9
ROd R4 02/05/20%5 ¥ =1,149x-3.932 0.998
ROS ROS 02/05/2025 y = 1.107x+0.389 0.397
RO& Ri& 01/05/2025 y = 1.145x-2.356 0.99%6
ROT ROT 01/05/2025 y = 1.072x-0.849 0.999
RO8 RO 01/05/2025 y = L161x-4.426 0.996
709 ROS 02/05/2025 y = 1.126x%-2.040 0.596
Ri0 R1D 02/05/2025 y = 1.167x-4.503 0.995
R11 R11 02/05/2025 y= 1.139%-3.520 0.995
Ri2 Ri2 02/05/2025 y = 1.110x-1.762 0.956
R13 R13 05/05/2025 y= 1.187%-6.302 0.958
R4 R4 05/05/2025 y = 1,140x-2.722 0.996
R15 R15 05/05/2025 y = 1,137x-4.842 0.999
R16 R16 05/05/2025 y = 1,183%-5.960 0.998
R17 17T 01/05/2025 y = 1156x-3.663 0.598
Ri8 R18 01/05/2025 y = 1.1B5x-4.771 0.857
R19 R19 01/05/2025 y = 1L173x-5.427 0.5%8
R20 R20 01/05/2025 y = L175x%-6.682 0.999

Calibrated by : Approved by :

(Mr.Adul Dangklom)

(Mr. Peera  Detudom)

13t 0. .00, paudai wadls e
£5.P.S. CONSULTING SERVICE CO,, LTD.
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High Volume PM-10 Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611 —l
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No, Blower No. Date Actual Flowrate (ft'/min) &
RO1 RO1 01/05/2025 y = 1.147x-4.883 0998
ROZ RO2 01/05/2025 y = 1.086x-1.102 0.998
RO3 RO3 01/05/2025 y = 1.090x-1.868 0999
R4 Rog 01/05/2025 y = 1.168x-7.323 0.998
RO5 ROS 01/05/2025 y = 1.105x-3.631 0.999
ROG RS 01/05/2025 yo=1136x-2.713 0.997
ROT RO7 01/05/2025 v = 11272370 0.998
Roa RO& 02/05/2025 y= 1.0?3!-1.200 0.9%8
RO% RO% 05/05/2025 ¥= 1.164:&-4.8‘69 0.995
RiD RI10 05/05/2025 y = 1.144x-3.534 0.996
il R11 05/05/2025 ¥ = 1.094x-1.578 0.998
Ri2 R12 05/05/2025 ¥ = L161x-4.197 0.997
R13 Ri3 05/05/2025 y = 1.147x-5.163 0.596
Rid Riq 05/05/2025 y = L160x-5334 0,999
R15 Ri5 01/05/2025 y = 1.126x-4.188 0.999
Ri6 R1& 02/05/2025 y = 1.141%-1.730 0.997
R1T RIT 02/05/2025 y = 1.149x-5.064 0.598
R18 R18 02/05/2025 y = 1.137%-5.529 05597
Rig9 R1% 02/05/2025 y = 1.104x-0,129 05998
R20 R20 02/05/2025 y = 1.123x-4.294 0.998
Calibrated by : Appraoved by :
1 (Mr. Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER

— =
DATE : 01 June 2025 J BRAND : |“| MODEL

SERIAL N,

Calibrator (Dilution System)

DATE: J| 01 hune 2025 | BRAND : MODEL :
HO. SERIAL NO.
Calibrator (Dilution System)
Brand : Teledyne | Medel + TOOE
Last Cal. Date + 30 Cetober 2023 | Serial Mo, L2015
Reference Standard Gas
Stancard Gas + Nitric Chicle (NO) | Cylinder N, T AGOTIRSY
Certified Date : 05 January 2023 | Expired Date 1 05 January 2026 I Cylinder Conc - 488 ppm

CALIBRATING CONDITION

Pressure I 1011 ’mmbar Temp, I s

% RH 50 I

CALIBRATION SETTING

Brand : Teledyne | Modet TO0E
Last Cal. Date : 30 October 2023 | Serial No, - 201-5
Reference Standard Gas
Standard Gas : Nitric Oxicle (NG | Cylder No. TACOTZE5Y
Certified Date + 05 Jarnuary 2023 | Expired Date 1 05 lanuary 2026 I Cylnder Conc, : 48.2 ppm
CALIBRATING CONDITION
Pressure ]| 010 H mmbar Temp. 26 “C % AH |I 50 H
CALIBRATION SETTING
Span Initial Reading (Bafoce Adj)PPB Firial Reading (After Adi)PPB
Set Point Expected Concentration Analyzer Response i Analyzer Response Slope
Zarn 0 010 0
MO Span a0a 3997 -0.075 a00.0 1.005
NO, Span 400 400.1 0025 4000 1009
APl Model 200 NO, Analyzer Check List
Test Values Observed Value Units Mominal Range
RANGE S00 PRE 500 standard
STABILITY (Zero Gas) 0.1 PPB = 2 with zero air
SAMPLE FLOW 510 co/min 500« 50
OZONE FLOW T8 co/min 80 =15
PMT 1038 my 20 - 150
AZERC 94.1 my -20 - 150
VRS &74 W 420 - 900 constant
RCELL TEMP 502 " 501
BN TEMP 253 k= 8-48
PIMT TEMP 7.1 “e Tl
MOLY TEMP 3148 “c 315:5
RCELL PRESS &3 It4-Hg-A 2 - 10 constant
SAMPLE PRESS 285 IM-Hg-A 25 « 30 constant
MO Span Conc 400 PPE 20 - 20,000
MO, Span Cong 400 FPB 20 - 20,000
NO Slope 1.005 10203
MO, Slope 1.009 10-03
NO Offset 1.1 my =20 to +150
MO, Offset 0.7 my 20 to 150
Stability at Zero 0.1 PPR <02
Stability at Span 02 PPR < 2 ppl @ 400 ppb span gas
Calibrated by Approved by

{Mr.Kaseam Simaphon)

Mr.Yuthana Thanataranit)

Span Initial Reading (Before Adj}PRE Final Reading (After Ad))PPE
Sat Point Expected Concentration Analyzer Response 0 Analyrer Response Slope
Zero 0 0.10 0
NGO Span a0 3999 {.025 400.0 1.008
NG, Span agd ag0.2 0.050 400.0 1012
APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units MNominal Range
S00 PPBE 500 standard
LA} (=) < 2 with zeso air
SAMPLE FLOW 508 cofmin 500 = 50
OIZONE FLOW 78 ce/min BO:15
T 103.2 my <20 - 150
AZERD $4.0 my -20 - 150
HVPS 672 v 420 - 300 constant
RCELL TEMP 50.0 °C 5041
BOX TEMP 294 = 6-48
BT TEMP 7.2 e a2
MOLY TEMP 3152 € 315:5
RCELL PRESS 8.4 IM-Hg-A 2 - 10 constant
SAMPLE PRESS 2645 IN-Hg-A 25 - 30 constant
N0 Span Cong 400 PPB 20 - 20,000
MO, Span Conc 400 Pog 20 - 20,000
NO Slope 1.008 10,03
NO, Slope Lmz2 = 1.0:03
NO Offset 15 my 2010 +150
ND, Offset 0.9 my -20 to 150
Stability at Zero 01 PPE <02
Stability at Span 0.2 FPB < 2 ppb @ 400 ppb span ¢as
Calibeated by Approved by

(Mr Kaseam Simaghon)

(Mr.Yuthana Thanataranit)
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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

QUALITY CALIBRATION CO.,LTD.

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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CALIBRATION 0085
——

CERTIFICATE No : 25M2256
REFERENCE No : 76365-3

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

: DIGITAL BALANCE
SARTORIUS
BSA224S-CW
36591843
BA09/61
USED ITEM

S.P.5. CONSULTING SERVICE CO., LTD.

PAGE:1 OF2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

07-Mar-25

13-Mar-25

07-Mar-25

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) R09-4584

www.qcalibration.com

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 03

CERTIFICATE No : 25M2256 PAGE :20F 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL BSA2245-CW

MANUFACTURER : SARTORIUS SN 36591843

ID No = BAO9/61 RECEIVED DATE 07-Mar-25

AIR PRESSURE 1009mbar + Imbar CALIBRATION DATE 07-Mar-25

AMBIENT TEMPERATURE H4°C+1°C RELATIVE HUMIDITY 52 %RH = 10 %6 RH

CONDITION S RESULTS OF 1 10N

- 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. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

REFERENCE STANDARD INSTRUMENTS -

oy

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 02250117 29-Jan-27

w

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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)

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

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

S

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0,00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
G | 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING

0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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SITHIPORN ASSOCIATES CO., LTD. \:\:l,/’/f/
CALIBRATION LABORATORY

SITHIPORN ) jiacwrA

associates T——=> N i
451-451/1 Sirinthorn Road, Bangbum y, Bangplud, Bangkok, 10700 Thailand iafyg b na—ns 1
Tel. +66 2433 8331 Emall : callbrationgsithiphorn.com CALIBRATION 0384
Cert. No. : SP24020
Pages 1of3

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S, CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND,

WET CHEMISTRY LABORATORY IV

(28.1+£5) °C
(47.2+25) %

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Nathakorn Pisutpaisan

( Thanakul Petchurai )

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.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4811 Sirinthorn Road, Bangbumrru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphorn.com

associates

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages 203

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 ASTM E275-01,ASTM E925-02

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

Material Ref. type Cell serial No. Cert, No. Due Date
Holmium liguid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-IN2N3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution - K1-0701-001 CI-0185-24 14/05/2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate 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.
Result of calibration : Wavelength Accuracy
(Without adjustment)
. Certified Values of UUC* Reading Error Uncertainty k
Material 5
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.36 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 7399 -0.19 0.16 2.00
RV 864.94 865.2 026 0.6 2.00

UUC* = Unit Under Calibration
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
451-451/1 sirinthorn Read, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates y O\
Tel +66 24338 8331 Email : calibration@sithiphorm.com NSC-TISETIS 17025

CALIBRATION 0394

Cert. No. : SP24020
Job Neo. : VC67SP0013
Pages :3of3

Result of calibration : Photometric Accuracy
(Without adjustment)

Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k

(nm) Absorbance (A) Absorbance (A)  (A) +(A) Factor

29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00

. 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
_g 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
E 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
-a 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
£ 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
g 29360 1.0 1.0222 1.0210 0.0012  0.0028 2.00
E 590.0 29914 0.7 0.7237 0.7221 -0.0016 0.0029 2.00
g 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
Z“ 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

Material Wavelength  Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/1) Absorbance (A) Absorbance (A)  (A) +(A) Factor

E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
§ 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
o2 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning 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
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Pitot Tube Calibration Report
Console Calibration Report
| Calibration Method | | Standard Pitot Tube |
I Calibration Method [ I Critical Orifices I
Calibration Data
Calibration Data Pitot Tube Data Calibration Data
Console Data Calibration Data Coefficience of Standard Avg, of Cp (test)
No. Type of Pitot Date
No. Serial Mo. Date y DH,, (mmH,0) Pitot Side A Side B
BO1 1563 02/06/2025 0.997 49.56 836 5 0.99 01/05/2025 G.84 0.84
Boz2 8002514 04/06/2025 0.9%98 49.74 B37 5 0.99 01/05/2025 .84 0.83
B03 1503016 02/06/2025 1.007 a9 69 B38 5 0.59 01/05/2025 0.85 0.84
BO4 00006659 04/06/2025 0,999 50,11 B39 5 0.59 05/05/2025 0.85 0.84
BOS 00007428 02/06/2025 1.006 4565 BaD s 099 01/05/2025 0.84 0.83
RO1 1561 04/06/2025 1.003 49,70 B4l S 0.99 01/05/2025 0.85 0.84
ROZ B002513 03/06/2025 0.998 4983 Ba4 5 0.99 01/05/2025 084 0.84
RO3 1570 03/06/2025 1.005 49,88 B45 5 099 02/05/2025 0.84 0.84
RO4 8002519 02/06/2025 1.004 49.76 B46 5 0.99 02/05/2025 084 0.83
RO5 1503015 04/06/2025 0.997 50.04 B47 s 0.99 02/05/2025 0.83 0.84
Rernark : Accept Value of y (test) is 0.97 <y <1.03 Bag 8 0.99 02/05/2035 0,85 0.8
Accept Value of DH (test) is 467 + 6.4 (mmH,0) Bag s 0.99 01/05/2025 0.84 0.84
854 5 059 01/05/2025 0.84 085
Calibrated by : Approved by : B56 5 0.99 01/05/2025 0.85 0.84
B5T s 0.99 01/05/2025 0:84 0.84
(Mr. Adul Dangkiom) (Mr. Peera - Detudom) Bsa s 0,99 05/05/2025 0.83 0.89
Remark : Accept value of Cp (test) is 0.84 + 0.01
Calibrated by : Approved by :
(Mr. Adul Dangklom) (Mr. Peera  Detudom)
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210-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukil Rd.. Ladphrao, Bangkok 10230
Tel 02-578-0353-4 Fax; 02-578-2672  www.cablabosalory.com  E-mail sale@calabocatory.com

CLC

Accredited
TROSIHG 1 T020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE 2 N/A

SERIAL NO. N/A|64-220088-1]
CLID. NO. H 212301419

240720076545
IN-LABORATORY [] ON-SITE

JOB CONTROL NO.
CALIBRATION SERVICE

CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
7 801 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 20 July 2024 DATE OF ISSUED : 23 July 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
23 July 2024

This Calibration Certificate d the traceability to national standards, which realize the units of measurement according

to the International System of Units ( 51)

Certificate No, Q24076545

F3-011-05/12-23 page 1 of 3

Cf10]

L]

@clccalibration

arfas

ARSI Wariema| dezragifation Brard

CALIBRATION LABORATORY Co.,LTD. &,

2/10-11,1, 55 Soi Praser Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 d = -

i ’-_:/;:'—C:“\x‘:: ACCRAEDITED

Tel, 02-578-0353-4 Fax: 02-578-2672  www.caklaboralory com  E-mailsale@catHaboratory.com = /.;-\\‘\:\" T R —

CLC T = 7
ACDM-2514

Accredited

O IEe JToRs

REPORT OF CALIBRATION

FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE 1 N/A

SERIAL NO. N/A[64-220088-1]
DATE OF CALIBRATION 22 July 2024

DUE DATE OF CALIBRATION 22 July 2025

ENVIRONMENT CONDITIONS :

Temperature : (23 2)% 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., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/, 8295020 with Pressure Module Model 700PD3 S/N. 89404505,

TRACEABILITY :

The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand),

Centificate No. MP-0040-24, Due Date 08 February 2025,

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%.

Certificate No. Q24076545
page 2of 3

F3-011-05/12-23
[E]es =]

B

@clecalibration
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CALIBRATION LABORATORY CO.,LTD. 8%
> aban

z
2M10-11,14,55 Sol Prasert Manukit 20 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 39 AN Naltanat Aetredititan Rasd
S ——~F ACCREDITED
Tel. 02-578-03534 Fax: 02-578-2672 www.cablaboralorycom  E-mailssle@cabisboralorycom 2 /7 ———SEE—
= ARG CALIBMATION AR
c l_c il ENMENIERAL MEASLIEMINT
ACDM-2814

Accredited
e

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full seale | times. Then 2 series of known

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa) Conversion to inHg Correction (inHg )
(inHg ) Up Down Up Down Up Down

0 0.00 0.00 0.0 0.0 0.0 0.0
-5 -15.58 -15.58 -4.6 4.6 +0.4 +0.4
-10 -32.51 -32.84 9.6 9.7 +0.4 +0.3
-15 -49.44 -49.77 -14.6 -14.7 +0.4 +03
-20 66,70 -66.70 -19.7 -19.7 +0.3 +0.3
=25 -83.63 -83.97 -24.7 248 +3.3 +0.2
=30 -100.50 -100.90 -29.8 -29.8 +0.2 +0.2

Uneertainty of measurement + 0.2 inHg

Transmitting fuid : Air.

Technical Note. Conversion factor | kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 43 of 67

This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q24076545
F3-011-05/12-23 page 3 of 3 E] E

w@clecalibration
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THAILANG

SEC-TISETIS 17028
CALIBRATION (REFT

TISTR

TH

Request No. 21-68/02

Submitted by

Address

Calibrated at
Sei 1C,

Instrument Calibrated :

Description

Manufacturer :ACO
Model + 2127
Serial No. < 130006

Standards used : 1. Digita

: Sound Calibrator

AILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

20 MTC No

CALIBRATION CERTIFICATE

: S.P.S.Consulting Service Co.,Ltd.

: 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.

Bangpoo Industrial Estate, Sukhumvit Rd.. Muang, Samutprakan 10280,
Ambient Environment
Temperature
Relative Humidity

Ambient Pressure

| Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digita

| Multimeter Agilent 34401A S/N MY 44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio

Analyzer Panasonic VP-T722A §/N 041477D122,

7. Condenser Microphone B&K 4180 S/N 2889871,

.EEL. BP.  44/0268

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

(23 +3)°C
1 (504 15) %
2(101.325 + 1.500) kPa

Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt

Date of Calibration

1 19 Feb. 2025
: 21 Feb, 2025

The results relate.only to the items tested/calibrated or value assigned,

Advertising the Report/Tertificate and publicity of the results except In full are prohitited unless wiitten permission is obtained from the governor of TISTR

79<TISTR R

ISI-TIS 7025
RATION (637

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-68/0220

MTC No. EEL. BP.  44/0268

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

1. Sound Pressure Level

Nominal Output of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 0.1 + 1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 0.95 +0.50 +3.0%

Date of Calibration

Date of Issue

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3, The microphone volume correction was not included.

(Mr.Weerachai Deechaiyae)

: 21 Feb. 2025
: 24 Feb. 2025

Approved by :

Electrical nndﬂgaﬁx&rds Laboratory

Industrial Metrology

and Testing Service Centre

Ref : 2011268021900739001

End of Certificate

2/2

The results relate only to the items tested/calibrated or value assignec
Acvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permiss

s obtained from the govermnor of TISTR,

Head Office

35 Mu 3 Tambon Khlor
Changwat Pathurnthiani 12120, The
Tel. (66) 0 2577 9034

Fax. (66) 0 2577 9009

Ha, Amy
and

khlong Luang,

Office/Laboratory

668 Mu 2 Tamb

Changwat 52 ks hallz

Tel (66) 0 2323 1672-80 ext. 115, 116
(66} 08 3219 9440

E<mail : mtcg@tistr.orth Website ; wwwi tistr.orth

Office

n Bangpoomal, Amphoe Muang Samutprakan 196 Phahonyot

{66) 08 188

Bangkok 10900,
Tel, 166) 0 2579 1121-30 ext. 5219, 5225, 5217

FMBLMTC.002 Rew.5

hin Road, Ladyao, Chatuchak,
Thailand

5 6EZT

Changwat Pathumtha
Tel (66) 0 2577 9036
Fax (66) 0 2577 9009

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Ehlong Luang,

| 12120, Thailand

Office/Laboratory

Changwat Samutprakan 1
Tel, [66) 0 2423 1672-50 ext
(66) 08 3219 9440

668 Mu 2 Tambon Banegpoomai, Amphoe Muang Samutprakan,
80, Thailand

FM.BLMTC.002 Rev.5

Office

115,116

E-mail : mtcgtistr.onth Website : wawawtistr.oeth

196 Phahonyothin Road, Ladyao, Chatuchak,
Bangkok 10900, Thailand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217

{66) 08 1889 6827
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4
g = 5.P.S. CONSULTING SERVICE CO., LTD.
LY 7 wammwnlnds 24 vusmmnloby wesivama wwmdn spun 10800
7 Soi Phanalyetan 24, Prahotyoihis Rd. Jempel. Chatuchak Bangkea 10900
Lh T2 Fax 2. 3
Moise R_220/25
Sound Level Meter Calibration Report
Acoustic Calibrator Data
8rand | ACO | Number [ AC 03/56 |
Model [ 2127 | Serial No. [ 130006 |
Callbration Range 94 d8, 1000 Hz | Last Catibration | 21 February 2025 |
Due Date [ 21 February 2028 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [d8]
SLM No Brand Maodel Serial No. Date
Before Adjustment After Adjustment
ACO-B36 ACO 6236 00192027 08 Apeil 2025 939 939
ACO-BAL ACD 6236 00192032 08 April 2025 939 939
ACO-BA3 ACD £236 00192034 939 93
Acoustic Certified Value : Thalland Institute of Scientific and Technological Research
93.81 + 0.10dB
(TISTR)
Calibrated by : Approved by :
har, Adul Dangklom ihir. Peera  Detudom)
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BKK_EL0043

Tel +662 637 6363
Fax. +062 4334

Email cec-smifagilent.com

Agilent Technologies

Website woww.agilentcom. chom

Customer Contact:
LE Lal

i

Customer Purchase Customer Number;
_ ) Order Number: 0371013

¥ AETIC = 1 :

TAX ID : 0105540004859 Service Request: Service Request Date:

chanattagarn.imchom®@alsglobal.com

227158760 !
Service Order: Service Confirmation:
BOOGETHOB0 6905905441

Invoice To:

Direct Inguiries to:

Contact Name; Customer Contac
Contact E-mail: cec-smt@agilent.com
Contact Telephone: +662 637 6363
Contact Fax: +662 632 4334

Location:
Room
Bldg

Lab

Dept

Agilent Technologies [Thadand) Limited. Head Dffice ORIGINAL
1]

Silom, Bangrak,

U Chu Liang Bidg, 22/F | gtosy Nau

968 Rama 4 Road W
Bangkok 10500 Th

Tax 1D : 0105542068218

Siam Square Br 416/1.2 Rama | Rd. Pathumwan, BKK 10330

Thailand

Page 1 of 3

Service Confirmation Number: 6905905441
Service Confirmation Date: (8.10.2024

Service Instrument:

Model Model Description Serial Numher System Handle Parewt Assot

MNumber

8YS.IM. |CPIS 7900 System

7900

GB410A SPS 4 At pl AU15430722 ICP MS 7400 SYS-IM-7900

GB41A 1513 3 for Agilent JP15510227 ICP WS 7200 SYS-IM-7900

1850/7900/8900

G3292A PSC 8106T Chiller 21541548 ICF M8 7900 SYS-IM. 7800

GH403A Agilent 7900 ICP-MS JP15471169 IGF M8 7900 SYS-IM- 7800
Service ltems:

Item | Service/Part # | Description Oty | Entitlement | Serviea Starl) Service End
1000 |EOQ Enterprise Operational 1.00  {Agreement |04.10.2024 | 04,10.2024
Qualification Entitlement

100 %
covered
1010 | 5185-5850 ICP-MS Checkout 1.00 Agreement
Solutions Entitlement |
100 %
covered

Additional Inlormation:

Page 2 of 2
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Sorvice Information:

Service Confirmation Nember: 8305506441
Service Comlirmation Date: 08.10.2024

Problem Description:
“WU-E0Q-IM-7900-5001 253655

Service Provided:

Parform 00 Hardware. Test CDS logon, suio sampler, Auto tune, B and 20 Min stability,
| calibrate the instrument No BKK_EL0043 test all pass.

Service Querview Code:

Reasan Gode: Scheduled Senice
Diagnosis Code: Scheduled Service
Ri jon Code: Scheduled Service

Reparted Hours: Travel Howrs:

] 20

Custormer Field Service Customer Field Service Date:
Representativa Namae: Reprasantative Signature: 0B Oct 2024
Panthep Kurasathain -

Customer Name: Customer Signature; Date;
Supakwan Mak 05 Qcn 2024
Additional Cemments:

Page 3 of 3

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISETISTT02S
TEL.0-2717-3000-29 FAX 0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM632

Certificate of Calibration Bade s nis

Equipment : Hot Air Oven REVIEW BY - '''''''
Manufacturer : Memmert -
Model UFE 500 APPROVED BY....

Serial No. : G511.1572
NEXT CAL DATE. 21/09/25 .......
ID No. : RYG_EN0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 21 March 2024

Calibration Date : 21 March 2024

Ambient Temperature : (26+10) G

Relative Humidity : (50+£30)%

Calibrated by : Man Pattanapongpaiboon

Approved by :
Approved Signatory
() Pornthippa Tameyakul

() Unnopphol Harachai
) Suwit Imjai

Issue Date : 22 March 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 Corp Services 3 ; Equi Calibration and Testing Services.
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Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received : Used ltem Page: 2 0of 3
Reference : 2403-05630C-1

Procedure Used :-

Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received : Used Item Page: 3 of 3
Reference : 2403-05630C-1

Result of Calibration :- (*) Without Adjustment

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1) Data Acquisition

Serial No.
MY57013711
2. This certificate is valid only to the item calibrated on date and place of calibration.

Cert. No.

Traceable

23LM115

TPA

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Due Date
11 Jul 2024

Fresh air setting : Close Environment during calibration
Beginning Finished

Temp. (°C ) 27 27

1/2 = REL.Humid. ( % ) 57 59

AC Supply ( Volt ) 222 224

<) o
1 3
q? e Ref. Std. ID No.: @
H 6 VH2 n Calibration Point
o = 2
7 Position:| (180)°C (104)°C
- 5 D
Wi2 /D/zﬁc

z b 1 18-18TC-01 | 18-18RTD-01
- = = 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Dimension of Chamber : 2 18-18TC-05 | 18-18RTD-05
3= 50 cm 5 0.40 i 6 18-18TC-06 | 23-18RTD-06
Bate ai\ S AN N 7 18-18TC-07 | 18-18RTD-07
= 540 o e 0.48 s 8 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 me 9 (ref.) 18-18TC-09 | 18-18RTD-09

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration| uuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) ] (C) (£°C) (°C) (°c) k
104.0 104.0 | 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 L 2

Calibl:ation Measured Tem.p.erature (L€ Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (x°C)
104.0 103.921] 103.786 | 103.757 | 103.759] 103.950{ 103.817 [ 104.213| 103.672| 103.673 0.42
180.0 179.614] 179.270| 179.145| 179.599 | 180.001 | 180.423 | 180.293 | 180.629 179.429 1.1

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

-00o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISKTIS 7028
TEL.D-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Cort oz ATGe3
Page: 10f3
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 110
Serial No. : B416.2420
21/09/25
NEXECAI DATE Mo, Ml NS omnd
ID No. : RYG_EN0012
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 21 March 2024

Calibration Date : 21 March 2024

Ambient Temperature : (26+10) °c

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : -

Approved Signatory

() Pornthippa Tameyakul
() Unnopphol Harachai
(V) Suwit Imjai

Issue Date : 23 March 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.

Equipment : Hot Air Oven Cert. No.: 24TM633
Condition As-Received :  Used Item Page: 20of 3
Reference : 2403-05630C-2

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

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 : Close Environment during calibration
Beginning Finished
Temp. (°C) 27 27
ﬁ 5 REL.Humid. ( % ) 57 59
AC Supply ( Volt ) 222 224
<) o
1 3
3 (=) Ref. Std. ID No.: @
H s ' H2 3 Calibration Point
L ¢
) i Position :| (180)°C (104)°C
Q- 7 ?¢ c D
W2~ ‘0o
- b 1 18-18TC-01 | 22-18RTD-2/1
. g 2 18-18TC-02 18RTD-2/2
3 18-18TC-03 18RTD-2/3
4 18-18TC-04 18RTD-2/4
Probe Installation Details : Dimension of Chamber : 5 15518TC-05 16RTD-2/5
e 50 cm D= 0.40 - 6 18-18TC-06 18RTD-2/6
b= 5 OR =em W= 0.56 T o 18-18TC-07 18RTD-2/7
A 50/ em H= 0.48 s 8 18-18TC-08 18RTD-2/8

Capacity = 0.11 me 9 (ref.) 18-18TC-09 18RTD-2/9
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Equipment : Hot Air Oven Cert. No.: 24TM633
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2403-05630C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuUC* uuc* Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (°c) | c) (£°C) (°C) (°c) k
104.0 104.0 104.0 0.18 0.76 1.2 Z
180.0 180.0 180.0 0.39 13 2.1 2
Calibration Measured Temperature ( °C ) -
o — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (z°C)
104.0 104.359]103.787 | 104.309 | 103.986 | 103.887 | 103.924 | 103.558 | 103.988 | 104.122 0.47
180.0 180.767|179.618 | 180.576 | 180.407 | 180.279| 180.368 | 179.463 | 180.088 | 180.363 1.1

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

-00o-

NSC-TISI-TIS 17025
€t atin 0007

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

(Mr. Preecha Phooarsai)

&= DKSH

Certificate of Calibration

SPECTROPHOTOMETER Certificate No.: C06250108
DR6000 Issued Date: 18 March 2025
1627845 (RYG_EN0037) Job No.: WO-00064379
HACH Page: 1 0of 3

In Condition

ALS Laboratory Group (Thailand) Co.,Ltd. (Raybrg\Branely)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140, Thailand. APPROVED BY -

NEXT CAL. DATE ‘E(C"—"‘&L

Temperature 244 °C - 3 0.3
Humidity 60.8  %RH ¥ 35 %RH

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
( Wet Chemistry Lab)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.

Mr.Preecha Phooarsai
18 March 2025
In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 111583 and 111584

The standard for Photometric Certificate No. 9114984 and 111588

The standard for Stray light Certificate No. 111586 and 111585

The standard for Spectral resolution Certificate No. 111587

(Miss Kaewkan Suradech)

Person in charge Authorized signatory
This certificale is issued the units of g o the | System of Units (S1). It provides ity of to i ional or
national or other gnized national d &
The inty stated is the d ity which is obtained from the i Hiplied by the ge factor (k=2) to
provide a level of ly 95%, It is d ined in with the Guide to of L in M {GUM).
These results may be affected by from ilied i The resulis relale only to the items lested, calibraled or sampled. The repont shall not be

reproduced excepl in full withoul approval of DKSH Technology Limited.

wiin feimas wnTulal dfs

DOKSH Tochnology Limited

2533 oI e e Teune nsmauns 10260

k10260

Road, Bangchak, F g,
Phone: +66 2638 7000 Email: info.calibration@dksh com  Wabsite: www.dish.com/scientific-thaitand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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&= DKSH

Certificate No.: C06250108 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.5 0.1 0.13
536.66 536.7 -0.04 0.13
637.98 638.3 -0.32 0.13
748.48 748.8 -0.32 0.13
807.03 B807.5 -0.47 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2930 0.291 0.0020 0.0045
420 nm
0.5168 0.518 -0.0012 0.0045
1.0298 1.031 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.285 0.0017 0.0045
440 nm
0.56073 0.508 -0.0007 0.0045
1.0083 1.009 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4595 0.461 -0.0015 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.246 0.0001 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.948 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.258 -0.0001 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9720 0.973 -0.0010 0.0045

win R cnTulad e
DKSH Technology Limited
2533 nundwdin werauneen raws T masvaners 10260
2533 g, Bangkok 10260
eom  Website: i Ahaitand

Phone: +66 2630 7000 Email info

Delivering Growth - in Asia and Beyond,

CAL-FM-CO6-16: 11 Mar 2024

&= DKSH

Cerlificate No.; C06250108 Page3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.738 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2864 0.290 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 0.0080
Stray light *

Standard: cut-off uuc: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.62 +/-0.11 nm 260.6 17 1.770
391.44 +-0.11 nm 3914 1.4 1.854
Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength ( nm ) 268.66 266.69 1.38 2.00
UuC: Wavelength (nm) 268.2 266.2
Std Absorbance ( A) 0.4566 0.2780
UUC: Absorbance ( A) 0.413 0.299

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

i Ao vmTuTal din

DKSH Technology Limited

2533 i wadanaan e Tun ngarmmans 10260

2533 i , B k10260

Phone: +66 2636 7000  Emall; info.calibration@dksh.com  Wabsile: www. dksh comdscientific-thafland

Delivering Growth - in Asia and Beyond, CAL-FM-C06-16: 11 Mar 2024
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auitluem: WO-00064379

wilmetasila: SPECTROPHOTOMETER 51: DR6000 WAty 1627845
m599daL (51) AIvdaL (#)
18 Mar 2025 FWMIRTIRER 18 Mar 2025 WIS
nd | Lidn@ Und | bidn@
General
= | 1 ATMHNYS ouAdng 0
0 2. eweeana (maalddame, nolu-uaniaias) (m]
= O 3. &t in - e wda (On-Off Swicth) 0
= 4. lune (Keypad) @ O
= 0 5. w9 (Display, Screen Contrast) = |
Spectrophotome
O O 6.  uwsesiulvivh (Battery Backup) >= 2.5 VDC 0 o
O O 7. fwyudanainig1iadu (Wavelength Control) 0 o
@ 0 8 ANENIAdU (Wavelength Check) O *
= O 9. uwavindlauss (UV < 3,000 hour) 0 13.5 Hours
0 10.  ummsrnuilaus (Visible < 5,000 hour) O 893.0 Hours
0O 11, weeiauaruiat (Carousel Module) [}
PH Meter and Conductivity Meter
O O 12.  8daTnse ( Electrode and Connection Cable ) | [m]
0 | 13,  sseudsazanuu Electrode (Level KCI ) & O
0O O 14.  dhilafulany Electrode (Dust Protection Hood) | O
0 O 15, anduBidainsn (Stand) 0 0
Turbidimeter
O O 16.  marwuauiidiga (No Sample) O 0O
0 O 17, sHdiumsEasEIITaaLEs (>= 2.5 T 3.0) 0O |
Automatic titrator
] | 18.  @nw Piston Burettes | ]
0 0 18.  Function Rinsing and Dosing | 0
O 0 20, sawvadwuuasgnsnulssnay O O
Wanfmausit .~ 656.1nm = 656.1nm

* 486.0nm = 485.7nm

uidn Ariasioy onTuTall dvin
DKSH Tachnology Limited

2533 nundyt auruen venmse T npaonaneuns 10260
2533 it Road, B! Ph

Banghok 10260

Phone: +66 26397000  Email Info.calibrationdgidksh.com  Waebsile: www.dksh comvsclentific-thailand

Delivering Growth - in Asia and Beyond.

Mr.Preecha Phooarsai

Service Engineer

CAL-FM-R31-03: 20 Jul 2022

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

SARTORILS

oy,
i@‘ixb_‘u’//i’z.
=7
AN
KT
NSC-TISI-TIS 17025
CALIBRATION D426
Calibration Certificate No.  25BKL0002

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MCE224S-2S00-U

38101399 | RYG_EN0163

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

This certificate relate and apply this equipment

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong

Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

2230

20 Feb 2025

only.
REVIEW BY .|
APPROVED BY... - e
NEXT CAL DATE....... 20/ 02/ 26 ..........

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025

Approval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang

10310 Bangkok

Verical®
Version 6.5

Page 114
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Calibration certificate No.: 25BKL0002

Calibration Certificate

Calibration object

Single range instrument

Model MCE224S-2S00-U

Serial Number 38101399

QM Ident. no | Inventory no. RYG_ENO0163 | -

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.5 Page 2|4

Calibration certificate No.: 25BKL0002

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

244°C|0.6K

loaded up to Max before test.

Comments Humidity 58.0 %RH.

The installation site is suitable. The device was levelled. Balance was

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
109 200g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0000 g Back left 100.0000 g
3 10.0000 g 200.0001 g Back right 100.0000 g
4 9.9999 g 200.0000 g Front right 99.9999 g
5 9.9999 g 200.0000 g Maximum deviation from centric loading indication
6 10.0000 g 200.0001 g |Alecc| max = 0.0001 g
7 10.0000 g 200.0000 g
8 10.0000 g 200.0000 g
9 9.9999 g 200.0001g
10 10.0000 g 200.0000 g

s=0.00005g s =0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L ] E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00013 g 1.3%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13%
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 9.9999 g -0.0001 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0001 g 0.0001 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %
Maximum error of indication |Elmax = 0.0001 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4




Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 1-10%K

Uncertainty of the weighing result Ug|(W) Ugi(W) =0.00013 g +1.16 - 10° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(W)rel

1% 2.2000 g 0.00016 g 0.0071 %

25% 55.0000 g 0.00077 g 0.0014 %

50 % 110.0000 g 0.0014 g 0.0013 %

75 % 165.0000 g 0.0020 g 0.0012 %

100 % 220.0000 g 0.0027 g 0.0012 %

Graphic realization of the relative uncertainty of measurement | process accuracy

1000 Safety factor
10 L
5 L
100,
3 L
2 |
9 1 | ]
i
1%
1]
001
o001
105 00001 (¥ 01 01 | i) 100
lal
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0381g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414

&z DKSH

Certificate of Calibration

NKJI#;E!;;GH
Equipment: SPECTROPHOTOMETER Certificate No.: C06250109
Model: DR3900 Issued Date: 18 March 2025
Serial No. {or ID.): 2021761 (RYG_EN0179) Job No.; WO-00064379
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.

REVIEW BY .
Environment Condition: ~ Temperature 243 °C e —
Humidity 60.0  %RH + 4 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch]

( Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.

Calibration By: Mr.Preecha Phooarsai

Calibration Date: 18 March 2025

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 9114984
The standard for Stray light Certificate No. 111585

(Mr. Preecha Phooarsai) (Miss Kaewkan Suradech)

Person in charge Authorized signatory
This cerificate is issued the units of ing to the | i System of Units {SI), It i ity of 1o i il or
national or other ized national dard | i
The t rainty stated is the ded rtainty which is oblained from the ¥ by the factor (k=2) 1o
provide a level of of app y 95%. It is. de i in with the Guide lo Exp lon of L in h {GUM).
These results may be affected by { from fied i . The results refate only 1o the items tested, calibraled or sampled. The report shall not be

reproduced except in full without approval of DKSH Technalogy Limited.

win fmpdon mnTulal diin

DKEH Technology Limited

2533 ounawin ewRrHTn ey T raemsnenes 10260

2533 , Bangchak, F g. Banghok 10260

Phone: +66 2639 7000 Emad: info.calibrationg@dksh.com  Wobsite. www.dksh.com/scientific-thakand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024
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Certificate No.: C06250109 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 418 0.40 0.59
537.00 536 1.00 0.59
638.00 638 0.00 0.59
T747.61 748 -0.39 0.59
807.04 807 0.04 0.59
Photametric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2930 0.289 0.0040 0.0045
420 nm
0.5168 0.515 0.0018 0.0045
1.0298 1.028 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.282 0.0047 0.0045
440 nm
0.5073 0.503 0.0043 0.0045
1.0083 1.003 0.0053 0.0045
0.0000 0.000 0.0000 0.0045
0.2518 0.248 0.0036 0.0045
465 nm
0.4585 0.460 -0.0005 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.244 0.0021 0.0045
546.1 nm
0.4652 0.465 0.0002 0.0045
0.9468 0.947 -0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.257 0.0024 0.0045
590 nm
0.5040 0.503 0.0010 0.0045
1.0032 1.001 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.256 0.0019 0.0045
635 nm
0.4971 0.496 0.0011 0.0045
0.9720 0.971 0.0010 0.0045

wtiin Aunamas maTulal dia
DHSH Technalogy Limited

2533 nunayin weHueIn e T agarosues 10260

2533 Road, B.

Phone: +66 2639 I'DUDI E:\'\ail: i;\[n.

i, Bangkok 10260

Websita: www.dksh,

Delivering Growth - in Asia and Beyond,

CAL-FM-CO6-16: 11 Mar 2024
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Certificate No.: C06250109 Page 3of 3
Calibration Results:
Without Adjustment
Stray light*
Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
391.44 +-0.11 nm 391 38 1.420

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

whin finomes walulal dois
DESH Technology Limited

The End of Certificate

2533 MOLFYIT e v Teld npaviRauTLR 10260

251 it Road

ok 10260

Phona: +66 2638 7000 Emall info.calibralion@dksh com  Webisito: www.dksh comiscinntiic-thaand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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wuilueme: WO-00064379

silansasiia; SPECTROPHOTOMETER 5u: DR3900 WneRUA3a: 2021761
A5 (51) msa9daY ()
18 Mar 2025 FIN1INTIAER 18 Mar 2025 WUILLME
Und | ind dnd | dni
General
0 1. AmENysoLA3eY = 0O
0O 2 Az ( Favlddanie, nmolu-usniada) m 0
) 0 3. @ Ia - 1ila 1wdas (On-Off Swicth) o
0 4 une (Keypad) |
= 0 5 iR (Display, Screen Contrast) = ]

Spectropholometer
useelvlvh (Battery Backup) >= 2.5 VDC

Fvudananuuniaiu (Wavelength Control)

807nm=807.3nm

6

7

8. muumedu (Wavelength Check)
9 uasAlaua (UV < 3,000 hour)

10.  umasrileus (Visible < 5,000 hour)

0= |0|& |00
Oooo|o|oig
O|=|0|& |00
Oo|o|o|o|o|g

11, daviowatudianne (Carousel Module)

pH Meter and Conductivity Meter

O 0 12, @idAnse ( Electrode and Connection Cable ) ] o

O 0 13, swiuarsavanulu Electrode (Level KCI ) [m| ]

0o 0 14.  shilafulany Electrode (Dust Protection Hood) 0O O

B 0 15, 1dudidavse (Stand) 0 0
Turbidimeter

o O 16, mwmmuitdiga (No Sample) O 0

O O 17.  sedunsdasaiuasus (>= 2.5 luiu 3.0) 0 O
Automatic titrator

0 ] 18.  dnw Piston Burettes O O

0 | 19.  Function Rinsing and Dosing ] O

O 0O 20.  ssuvaduuuargUnInsEnay O )

vda/aauul ;

Mr.Preecha Phooarsai

Service Engineer

wiEn Aumamow vanTuTal $iin

DESH Technology Limited

2533 muufpin wwawnaan wens:Tas nfamiRe 10260

2533 Read, g. Bangkok 10260

Phone: +66 2639 7000 Emai: info.calibralion@dksh.com  Wabsite: www.diksh.comisciantific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-R31-03; 20 Jul 2022

A TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
\ CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

@ 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

(\/ Ponpan Paipim
(V) Suwit Imjai

() Kunchit Promprat

Issue Date :

Cert. No.: 24TM762
Page.: 1 of 3

COD Reactor Block —

REVIEW-BY ol ... WL - s LA --
Environment Express|a Cole-Parmer Company

B3000-240 APPROVED BY..... _

2022CODW149 25/10/25

INEXT CATSDATE. ooy 3 b sobone s Sl 70

RYG_EN0207

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand

Wet Chemistry Lab

25 April 2024
25 April 2024
(26+10)°C
(50 +£30)%

Preecha Hlahib

Approved Signatory

2 May 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 Calibrati

and Testing Equi Services.
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Equipment : ) COD Reactor Block Cert. No.: 24TM762 Equipment : COD Reactor Block Cert. No.: 24TM762
Condition As-Received : Used Item Page.: 2 of 3 Condition As-Received : Used Item Page.: 3 of 3
Reference : 2404-04400C-2 Reference : 2404-04400C-2
Procedure Used :- Result of Calibration :-  (*) Without Adjustment
As agreed with customer the calibration was perform using in-house calibration method according to Function of UUC* : Temperature Source
directed measurement method with Data Acquisition which connected with Thermocouple Type T.
Calibration uuc* uuc Temperature Temperature Overall . Coverage
The temperature scale used was based on ITS-90. — . ) =" Uncertainty
as : A A Point Setting Reading stability uniformity Variation Factor
Condition of this result of calibration (°c) (°c) (°C) (£°C) (°C) (°c) (£°C) y
- Rgferede, standerd\Rstruien” . 150.0 1485 1485 0.14 16 1.9 1.0 2.00
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 23LM95 TPA 19 Jun 2024 Calleallon Average Standard Reading ( °C )
2. This certificate is valid only to the item calibrated on date and place of calibration. Point
3. This certification is traceable to the International System of Unit. C) faosition
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) & 50 Gl 52 53 54 55 56
Result of Calibration :- (*) Without Adjustment 149.383 149.591 149.399 150.287 150.086 150.023 150.186 149.840
Function of UUC* : Temperature Source @ @ @ @ il 2 3 44 45 46 ail i
Heat transfer medium used : . Alumina (Alumiltim Hydroxide) 149.277 149.916 150.729 149.538 150.326 150.037 150.056 149.388
olololololololo, s T T % T =TT s =0
Environment during calibration 149.312 149.239 149.802 149.928 149.886 149.301 149.359 149.444
Bostote] Eriad OEEEO®E®®E S BT B
. 150.0
Temp.(°C) 23 23 @ @ @ @ 150.327 150.033 149.788 149,553 150.069 150.268 149.765 149,628
REL.Humi.(%) 50 57 17 18 19 20 21 22 23 24
AC Supply (Volt) 222 222 @ @ @ @ 149.788 149.553 150.069 150.268 149.787 150.138 150.267 150.001
Ol0I00000I0), ; e v 5 r 7 7 I
149.431 150.268 149.787 150.138 150.267 150.001 150.327 150.033
OOOOOOOG T NS 0 B B
149.068 149.587 149.759 149.442 150.454 150.555 149.525 149.741
T Vigs
Express 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.
Position 49 50 51 52 53 54 55 56 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
Ref. Std./ID No.: [23-01TC-09|23-01TC-10|23-01TC-01|23-01TC-02[23-01TC-03| 23-01TC-04| 23-01TC-05[23-01TC-06 temperature at the reference location which are observed at the same time or at as close an observation time as
Position 41 42 43 44 45 46 47 48 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Ref. Std./ID No.: |[23-01TC-01[23-01TC-02(23-01TC-03|23-01TC-04|23-01TC-05|23-01TC-06|23-01TC-07|23-01TC-08 Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation.
Position 33 34 35 36 37 38 39 40 UUC* : Unit Under Calibration
Ref. Std./ID No.: |23-01TC-03|23-01TC-04|23-01TC-05|23-01TC-06|23-01TC-07|23-01TC-08]| 23-01TC-09| 23-01TC-10) Note : The reported uncertainty of measurement was included stability and excluded uniformity .
Position 25 26 27 28 29 30 31 32
Ref. Std./ID No.: |23-01TC-05]23-01TC-06|23-01TC-07|23-017C-08|23-01TC-09|23-01TC-10[23-01TC-01{23-017C-02 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Position 17 18 19 20 21 22 23 24 factor k, providing a level of confidence of approximately 95 %.
Ref. Std./ID No.: [23-01TC-07[23-01TC-08(23-01TC-09|23-01TC-10{23-01TC-01|23-01TC-02|23-01TC-03|23-01TC-04
Position 9 10 1 12 13 14 15 16 ohgy
Ref. Std./ID No.: |23-01TC-09|23-01TC-10|23-01TC-01{23-01TC-02|23-01TC-03]|23-01TC-04|23-01TC-05|23-01TC-06
Position 1 2 3 4 5 6 7 8
Ref. Std./ID No.: |23-01TC-01{23-01TC-02|23-01TC-03|23-01TC-04[23-01TC-05|23-01TC-06(23-01TC-07|23-01TC-08




QUALITY CALIBRATION CO., LTD.
233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

M - TIS 1 T00s
CALIBRATION 004%

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

CERTIFICATE No : 24E6416
REFERENCE No : 73694-1

PAGE: | OF 3

Certificate of Calibration

EQUIPMENT pH METER
MANUFACTURER HANNA
MODEL HI 3512
SERIAL No TH118035
ID No pH 04/56
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

S.P.S. CONSULTING SERVICE CO., LTD.
7 801 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK. BANGKOK 10900

ATSAWIN Y.

27-Jun-24

27-Jun-24

24-Jun-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

CERTIFICATE No : 24E6416

EQUIPMENT
MANUFACTURER

1D No

RECEIVED DATE
AMBIENT TEMPERATURE

Calibration Report

pH METER
HANNA

pH 04/56
24-Jun-24

iz Ll 0 g

CONDITION OF THIS RESULTS OF CALIBRATION

N D IS RESLULIS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READING THE VALUE COMPARED

WITH THE CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY

2. REFERENCE STANDARD INSTRUMENTS -

INSTRUMENT

1) pH STANDARD SOLUTION
2) pH STANDARD SOLUTION
3) pH STANDARD SOLUTION

4) PROCESS CALIBRATOR
5)BATH

6) THERMOMETER WITH PROBE
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

MODEL

00651-06

00631-08

00631-10
CAL50
260014
421504

1. DISPLAY UNIT ONLY

SLOPE FACTOR k = 2.303 RT/F = 59 mV/pld

MODEL

SERIAL NUMBER
CALIBRATION DATE
RELATIVE HUMIDITY

SERIAL No/
LOT No
CC784945
CCT785578
CCT87086
9156079
1247 48074
55000379

CERTIFICATE No

4880-14413915

4881-14430633

4882-14483317
24E1251
23T9014
23T9623

PAGE:20F3

HI 3512

TH118035

27-Jun-24
50 % RH + 10% RH

USING STANDARD pH BUFFER

DUE DATE

24-Aug-25
31-Aug-25
21-Sep-25
09-Apr-23
13-Sep-24
13-Sep-24

mVy uue CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414,11 414.8 -0.69 -0.115 0.15 2.00
354.95 355.5 -0.55 0.884 0.15 2.00
205.80 296.4 -0.60 1.885 0.15 2.00
236.04 2371 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
118.32 118.8 -0.48 4.887 0.15 2.00
59.16 59.6 -0.44 5.887 0.15 2.00
0.00 0.4 -0.40 6.888 0.15 2.00
-59.16 -58.7 -0.46 8.101 0.15 2.00
~118.32 =1 1579 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 2.00
-236.64 -236.4 -0.24 11.834 0.15 200
-295.80 =294.5 -1.30 13.077 0.15 2.00
-354.95 -354.7 -0.25 14,322 0.15 2,00
=414.11 4139 -0.21 15.565 0.15 2.00
END OF CALIBRATION REPORT PAGE 2 OF 3
F-GO16
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QUALITY CALIBRATION CO., LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24E6416 PAGE :3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

STANDARD pH | UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) {pH) (pH) ADJUSTMENT (= pH) k
4.015 4.011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6.972 0.012 2.00
10.009 10.014 -0.005 9.570 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD ULC READING CORRECTION VALUE UNCERTAINTY OF[  COVERAGE
READING BEFORE MEASUREMENT FACTOR
‘) ’cy (’C) ADJUSTMENT (=°0) k
25.004 25.0 0.004 - 0.0085 2.00

4, PERCENT SLOPE 100%
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 APPROXIMATELY 93%.
END OF CALIBRATION REPORT

F-GO10 RE

QUALITY CALIBRATION CO.,LTD. S,

Fou=—r%

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 o
www.qcalibration.com N TR

CALIBRATION G

CERTIFICATE No ; 25M2254 PAGE:10F2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER METTLER TOLEDO

MODEL - XS105DU

SERIAL Nu.a : 1126422905

ID No 3 BA05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.5. CONSULTING SERVICE CO., LTD.

7 SO1 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 3 ATSAWIN Y.

CALIBRATION DATE : 07-Mar-25

APPROVED BY

NGSHK J.
ISSUED DATE - 13-Mar-25
RECEIVED DATE = 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03
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QUALITY CALIBRATION CO.,LTD.
233 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 : 25M2254 PAGE:20OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL H X8105DU
MANUFACTURER : METTLER TOLEDO SIN H 1126422905

1D No : BAOS/50 RECEIVED DATE 3 07-Mar-25

AIR PRESSURE R 1009mbar + Imbar CALIBRATION DATE  : 07-Mar-25
AMBIENT TEMPERATURE = M4°C+1°C RELATIVE HUMIDITY : 54 9%RH £ 10 % RH
CONDITI HIS RESULTS IBRATION

. 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. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERQ BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS .-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

W

+ THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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)

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

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

v

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2,00 2.00001 ~0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50,0000
3N 4 2 50.0000
3 50,0000
2 5 4 50.0000
5 50,0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-Gi

QUALITY CALIBRATION CO,, LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4384
www.gealibration.com

CERTIFICATE No : 25T0520 PAGE: 1 OF2
REFERENCE Mo : 75833-1

Certificate of Calibration

EQUIPMENT 3 COD REACTOR

MANUFACTURER : HACH

MODEL : DRB 200

SERIAL No P 15110C0497

ID No : DRB 05/59

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY £ S.P.S. CONSULTING SERVICE CO., LTD.

7 S0O1 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY $ CHAICHARN CH.

CALIBRATION DATE H 27-Jan-25

APPROVED BY
ISSUED DATE 2 27-Jan-25
RECEIVED DATE g 15-Jan-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO.; LTD.

F-GOIO REV : 03
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T0520

PAGE:2 OF 2
Calibration Report
EQUIPMENT : COD REACTOR
MANUFACTURER : HACH MODEL H DRB 200
1D NUMBER : DRB 05/59 SERIAL NUMBER 15110C0497
RECEIVED DATE 3 15-Jan-235 CALIBRATION DATE 27-Jan-25
AMBIENT TEMPERATURE . G 4 G B RELATIVE HUMIDITY 53 %RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 26-Jun-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

CICICIROLIOIO),

Stetallistete

BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
o 2 150.69 150.44
2 3 150,40 149.46
7 4 150.22 149.89
5 5 150.27 149.75
s 6 150,51 150.45
o 7 150.24 150.03
g5 8 150.20 150.08
5.'3 9 150.14 150.14
E 10 149.70 149.83
3 11 149.58 149.89
§ 12 149.46 149.79
8 13 148.77 149.03
= 14 148.99 149,14
15 149.02 149,62
Uneertainty of Measurement(+ °C) 0.87 0.87

NOTE | ¢ THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
; END OF CALIBRATION REPORT
[=]; “E}I
Tt
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WO-02612424/2024

PerkinElmer

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.Ltd Date Tested: January 6, 2025
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months

Paholyothin Road Recertification Due: July 6, 2025

Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 20of 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
December 30, 2025

April 30, 2025

December 30, 2025

August 30, 2025

CUSTOMER INITIALS

MODEL SERIAL NUMBER
OPTIMA 5300DV 077C7042401
TESTED EQUIPMENT CALIBRATION NUMBER
IPV Methods

TEST STANDARD USED PART NUMBER
Multielement Standard N069-1579

Wavecal Solution N058-2152

VIS Wavecal solution N930-2946
Instrument Cal. STD4 N930-0221
CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER  077C7042401 DATE TESTED

January 6, 2025

=y

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

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 reqiured, 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.

x

x| =

HEHEHEE
~ ~ x

X[ =

HEHE
~ ~

Z
>

K
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~

Page 2 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

')

PerkinEIm

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 6, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <1.0 0.51 %
Zn 213.856 nm % RSD <1.0 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <1.0 0.07 %
Ba 493.408 nm % RSD <1.0 0.04 %
Detection Limits : Axial TI  190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) 0.13 ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (IB X 500)/(1S-1B) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative:
( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 4 of 4
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. W3S 19d.H.10d. Aaudans wads Hiia
% SP.S. CONSULTING SERVICE CO., LTD.
7 Bu 24 (O i

A fim Aysmm 10900
7 Sol Franaiyothin 24, FRanolyginin Rd.. Jompol, Chatschak, Bangiak 10500
PO T (662) S39ATI0T. Fau  (667) SIIAZ2L, E-moh : SSRGS, WWSRON Com

V3t (99,7109, ABudis wedid i
% £ SP.S_ CONSULTING SERVICE CO,, LTD.

: 1403 AN 10800
‘20! 7 Sol Prahalyoinin 24, PRanofyathin RA.. Jompol, Chatachak, Bangeok 10900
L Vol ¢ (662} 9354037072 P 1 (662) $13-4071. E-omsl | sabeanicnn com . wiw pacon com
| Personal Pump Calibration Report
| Calibration Methad : Dry Cal Primary Flowmeter | I Model : Defender 510-H [ SN 136164 —l
Environmental Conditions
Temparature . 25 s | e <
Pressure .0 s mmbar
Personal Pump Data Calibration Data
Flow Rate [ml/min)
Mo | Brand | model | sedatmo.|  Cate Saring Actual (@ 3t hingedivaia Gt
1 2 3 1 2 3 ¥ L3
om0 | s 225-PCKRS S456% GA/MZS 1000 | 1500 | zooo | 1o | onsss | oases Q95 + 16683 [
eay | s zzeecxry | sossen 02/04/2025 100 | 1s0 | zoo0 | veor | 1am | 1me 0997x » 2830 1000
wee | s 225PCNRY 505673 CEANYZS 1000 | 150 | 2000 99 1511 | 2008 1007x - 11.710 1.000
883 | saC TBLPCHRS 515785 DRDHIS 1.000 1500 | 2000 | apos | s | zoce 1.00% - 5353 1000
Bac | seC IPPOES 508353 L2024 1000 1500 | 200 98 1508 | 2002 1003 - 2882 1000
BAS | SKC 220.PORRD 55751 D3A420I5 1,000 st | ozon | w0 | oums | zees [L.99% + 0820 0595
Bag | sC 228-POXRS 312625 CLDUI0IS 1,000 10 | 2e00 | oo | 1ssa | 19m 07535 » 6616 1000
gar | seC 220-FCHR et 04/00/2025 1,000 w00 | xoo0 | 1oos | 106 | 2000 1.000% - 1,787 1000
BB | SKC 224-PONRE SCE30T 04042025 1,000 1500 | 2o | oreo | oasn | oz 1.00x - 12.753 0559
B | skC Z20FCRRS 509860 04/08/7025 1000 | %0 | 2000 55 104 | 1397 0.558x + 1835 1000
0 | s 224500 504366 DATR0ES 1000 | 1500 | 2000 | oo | tese | 2o 0.997x + 4,382 1000
o | sk 2P0 510915 0225 100 | 150 | 200 997 taes | zom 1,005+ P91 1.000
az | sec 224PCKT3 510587 02042028 1.000 1500 | 2000 | 1012 | %7 | 2000 P ) 1.000
s | s 228-FCHRS 9985 RS 1000 150 | 2000 58 W | zmn 1009 - 11992 1000
Calibrated by : Approved by
.

| Personal Pump Calibration Report 4l
[ Calibration Method : Dy Cat Primary Flowmeter ] | Madel : Dafender 510-H A 136168 [
Enviranmental Conditions
Tempesature s 25 B | Ye
Pressure . 1010 = 1% mmbas
Personal Pump Data Callbration Data
Flow Rate [mi/min
Mo, | srand | Model |seristNo.|  Date Satting [ .a:c:ual 1Q sd) Nilise From Collaaton Supes
1 2 3 1 2 3 ¥ [
Bay SKC 238-PORRA #1263 M0 1000 1300 | 2000 1008 | 152 | 2008 1004 - 8923 1000
B2 SO 22a-POARG £2H08Y DVME0ES 1000 1500 20000 1,004 1501 2008 1.00%x - 13,854 1,000
[ - P 034536 LA 1,008 150 | 2000 1012 1,897 1756 0.990x + 15032 1000
s 20-PCRRE 25341 L0 1,000 1500 | 2000 1011 1511 2008 1002 - 0880 0599
Bas | SeC 220-PCXRE 295 L0028 1,000 1500 | 2000 w3 1512 | 2008 1000~ 18474 106
B SKC 224-PCXRE SE6TA3 DTS 1,000 1500 2,000 1008 1508 2008 1,000 = 0.300 L)
Ll SE 224PORE saTaT 04002 1,000 1500 | 2000 w5 150 | 200 1010 - 18,048 1000
88 oL ZDAPOURE 56675} OLDA2025 1002 1,500 2000 1610 1.504 2006 0,999 « 2TH2 1,000
83 s protas ] 586180 DADA20RS 1,000 1,500 2000 1,008 1504 2008 1.003x - 2183 1000
B SKC Z20-PCXFE 500800 CADAT0RS 1,000 1,500 2,000 1.poz2 1493 19595 (F%an « 5841 1000
B31 SKC TIa-PCRRE 500363 040425 1,000 1500 2000 98 1511 21 1013 - 19865 o999
852 S 226-PCXRE reh i 2RAERE 1,000 1500 2000 w9 1508 2,008 1.008x - 12,681 1000
B53 SKD 0 POHRE 0T8T DRAVTS 5000 1500 2000 1,004 1,508 2001 1.0GTx - 1992 000
Bs¢ | Be FZAPCHRS S9Ex) QLS 1000 nsee | 2000 | 10os 1508 | 2008 1010 - 15.060 0555
653 o F2APONRS 510710 ORVRR0TS 1000 1500 | 2000 1,001 1895 1957 0.3+ 5073 1000
[ 5K 224-PCHAY 511450 LS 1800 1300 | 2000 100 | 148 1958 0951~ 13385 14000
[ SKC prle ] 55075 CMOAES 1000 150 | 20m T 1511 2,000 10}~ 71580 455
asg Sk T-PONAD 509852 AN 1.000 1,500 o0 1,006 14858 2,002 1001 - 4094 1000
5% KL 2PN Soensd OURAE0ES 1000 | 150 2000 w55 1502 | 2003 1012x- 2564 1000
1] At 2LPTHRY S1M55 AMBLR025 1000 1.500: 2000 2] 57 2000 1.010x - 1B510 0959
B4 S 226-PCHRY 03915 3D 1,000 1300 | w000 w7 1450 | 2000 1002 4378 1.000
B&2 SHC T2-PCERS 05975 fL0ARs 1,000 500 2000 1002 1,503 2008 1008 - 11138 1000
Be3 SKC I2a-PCRRY nan 0442025 (Re) 1500 000 w38 1,502 1996 056 « 1570 1000
Bed S I-POXFS s08a07 DTS 1,000 1500 2,000 1,008 1,509 2008 1,00 - 10,802 1.000
B85 | s 2P0 BTN DD/ 1000 1,500 2,000 1,004 1y | 2007 1,01 - 16.088 1060
886 Se 228-PCKR3 5was1 DADA0RS 1000 1,500 2,000 1003 1504 ame 1008 - 12348 1000
247 SKC J2a-PONRY 506295 0aDaGs 1600 1,500 2,000 [l 1458 2,008 [L558x + 4250 Lood
858 SHE F20-POXR3 S05077 VDA2025 1,000 1500 ot ] e 1,504 1598 1.000x + 0,438 1000
Be SKC 2RPORY S08375 LTS L.ooa 1,500 2,000 1004 1,458 2poa2 0590 + 5301 1000
BT SHC 220POXR3 510823 C2DR0TS 1000 1.500 2,000 ¥ 1,497 25 1.00%x - £735 1000
a7t it P 508367 OIS 1000 10 | 200 1013 1505 | 2009 1.000x » 1294 0858
a1z | s THPONG 05T JaarIngs 1000 W0 | 200 L 1464 203 1008x-+ 11,350 OO
u SHC MPCHRY 512604 L0425 1000 150 | zoon o | onse7 | mooe 0798+ 3429 1000
= SHE 220-PCNA3 505953 Brar20as 000 1.500 2,000 ) LA5 2010 1000 = 11,543 100
15 SKE 206-POHRY 509620 DL/ 1,000 1,500 2000 998 1511 208 1011x - 18965 0955
Bre L 225-PORS s09811 0102025 1.000 1,500 2,000 #48 1504 oo 1012 0593 i)
arr SR WaPONRY S0E301 OHDAR025 1,000 1,560 2,000 voar 159 204 1004+ 3750 1000
B8 | o 220-PCHRS S10877 0a/0ar0I5 1,000 1500 | 200 G50 1508 | 200 10030~ 3278 1000
are SKC Z2APCHRY 31920 AnanIE 1,000 1,50 2,000 100t 1501 1994 0599 - LBLY 1000
Calibrated by : Approved by :
(Mr. Adul dam)
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£ S.P.S. CONSULTING SERVICE CO,, LTD.

J Soi Pmnmuun 24, Pranotyathia Rd.. Jampal, Caatacna
Tl 1 (6} GIFATN-F. P {562) S134221, -l : salmBparon.com. wiw.Ssgacnn. com

Personal Pump Calibration Report

| Personal Pump Calibration Report
| Callbration Methed : Dry Cal Prirmary Flowmeter I L Model ; Defender 510-H SM : 136833
Ernironmental Conditions
Temperature . 28 3 %
Pressure e = 18 mmbar
Personal Pump Data Calibration Cata
Flow Rate (mi/min} .
Value From Callbration Curve
Nao. | Brand Modet Sarial No. Date Actial (O std.)
1 3 1 2 3 ¥ r
] S ZIRPOHRS 612753 OID62005 1,000 7,000 1013 1.505 2068 05860 « 4740 055%
i1 < Frite et 620150 OUDVI0EE 2000 1,006 1,506 2007 1005 - 6157 1000
g S EIR-PONF 626463 OBTYI0EE 2000 1005 1,495 2002 D557 » 5089 1500
REY 22%-POYRE 28179 4DV 2000 1,004 1504 2008 101tk - 1543 1400
=] S FIR-PCXRS 602753 ORDY0TE 2,000 e 1,452 2,001 1.004x - 13588 055
S S8 228.POXAS 626137 ODLA0EE 2000 1001 1.501 1594 0550 « 9287 100
Calibrated by - Approved by

Calibration Method : Ory Cal Primary Flowrmeter Model : Defender 510-H S/ 136833
Environmental Conditions
Temperature 25 +3 %
Pressure 110 = 15 mmbar
Personal Pump Data Callbration Data
Flow Rate {ml/min)
Mo. | Brand | Model |SedsiMo.|  Date Setting Actust (@ st9) o S en p
1 2 3 1 2 3 ¥ ]
A0l b 2P GORLAT DDAR0E5 1000 1500 2000 1003 1504 001 100 - 155 1000
o2 SAC F28-PCATRE Lr DRTAREE 1000 | 2000 3000 e 1,501 2,002 1006 - 11:866 000
Ay e E0%PLXEA 9592 DLOY2025 1000 1500 2000 #3 1,509 2007 L0 - 22800 .95
s SaE 26O 91672 DR/ H2S 1000 1,500 2000 9 1,50 1,596 0595 + (468 1000
il S PR TR0 DA HE 1000 1,500 2000 w95 1541 2,005 1.040x - 14711 0959
A& SHEC 226-POIR 19EA5E e 000 L5 2000 1002 1459 2,003 10042 - 5,785 LOoo
L SHC 2iPEXFA Tesaa0 DADL2025 1,000 L5090 2000 1005 1,500 2007 1010 - 16059 055
o8 SHC 226-POIRS 883215 DU 1,000 £.500 2000 1002 1,503 2002 1814% - PIATS G55
D SHE prote =] 032650 D200/3025 1,000 1500 2000 o 1257 20m 10094 - 11282 L9600
ALD SHE 224-PCxAS 051788 B1Aar s 1,000 1300 2,000 1002 1.50% 2,003 1012 - 20705 05
AlL SHE 2aaPcums 91163 ADLZ025 1000 1.500 2000 vt 1.508 2005 1005 - 435 1000
A1 SHC 2P0 091568 2072028 1,000 1,500 2,000 958 1513 2008 1015 - 25798 0559
A13 SHE 40P 091638 02025 1,000 1,500 2,00 i 1,502 1,55% 1003 - 5521 1000
R14 SKE 224-PORRL 091764 [l St ri 1,000 1,500 2000 3 1,503 1597 0.59Tw + 5785 1000
ms SN 39.PCHRE Saast 0025 1,000 1,500 2000 ] 1,501 2008 1.00%x « 5.853 1000
R16 S HAPORS 529643 OBATI0RS 1,000 1,500 2000 1,500 1,958 0.578x + 3829 1000
RIT S 2apoangy 529645 AOAT0R5 1,000 1,500 2000 W3 1,508 2008 0% = 13210 L0
A1 5L PR S6ET56 0aoanngs 100 L500 2000 1005 1,508 T00E 1.007x = 5555 L00G
[ SKC DHAPCRRS 566302 04/04/2025 1000 1,500 2000 vt 1435 1597 1000 - 2051 1000
R SKC 2POER 525089 0202025 1000 1500 2000 L 1,855 1559 L0 - 12,487 1.06¢
R L 228-PONAE £65728 0202025 1,000 1500 | 2000 95 1,502 1,996 10004 - 2518 1060
iz . 234POFS Hrasd OW0/2025 1,000 1500 | 200 955 1,597 2008 1005 — 16403 0555
i SHC 2apoxRa TELCET ORAIREE 1000 1500 2000 957 1456 1597 1001 - M2 1,000
s S 220-PCXR MRS na/ 205 1,000 1,500 1000 1,005 1,508 iamz 1008 - 11,830 0559
R2E SKE 2I-PCHRE 751052 OLDA2025 1.000 1,500 2000 1002 () 200 1006 - B7T1 1.000
wag | sk ZetFCXRE 1954 e 1,000 1500 2000 war 1,504 1997 50018 - 2443 1.000
R SKC a-PCRRA TaTIeN CBOV0E 1000 1.500 000 995 1,895 2001 1007 - 19305 1.555
8 S 204-PCNRD ToTas L34/ 1,000 1.500 2000 1013 1,507 2004 0554 + 9,887 1.000
H2S sk 224-PCNRE Toracd DLOM2025 1,000 1,500 2000 e 1,055 2010 1.000% - 19357 1000
3 SKC 224-PCXRE L H LR 1,000 1500 2,000 1,008 1,508 2008 1.006x - 6261 1000
#31 SHE 2P0 1Y A0S 1,000 1500 2000 1002 1,501 1,954 D598 - 0100 1000
A3z SHEC 224PCHRE 671850 IS5 1,000 1,500 2000 11 1,498 1597 0567x + 3784 1000
i) ZMPCNRS 26754 010025 1,000 1500 2000 1,006 1457 2001 0595 + 1.736 1000
sl S 224-PCHR4 Lk D1/0A72025 1,000 1,500 2000 e 1,504 2,008 1008~ 17,958 1,000
R3S SHE 2ea-PORRR 0746 DA 02S 1 1500 2000 1006 1,508 018 1010~ 10,668 059%
R36 L 228-PCARE 07444 DARAHIES 1.000 1500 2000 w35 1,500 1,595 1,000 - 2067 1000
Far SKE 209-PUXRE oz oaes 000 1500 20000 1005 1488 2,004 0598+ 4721 1000
R0 226PCXAE o738 LIRS 1,600 1500 2000 W 1511 2000 LO12x - 19.455 0955
R34 K FPONFS 761055 020472025 1,000 1,500 2000 105 1,505 2,008 1.004x - 4.028 1,000
Calibrated by ; Approved by

iMr, Adul Dangklom)
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Ratameter Calibration Report (For Personal Pump High Flow Adjust)

| Calibration Method : Bry Cal Primary Flowme | Model ; Defendar S10-H S/ ;136164
Calibration Data
Rotamoter Data Calibration Data
Flow Rate {ml/min)
Vaiue From Calibration Curve
No. Beand Model Date Flow Rate (Reading) Actual (Q 3td.)
1 2 3 1 H 3 ¥ ]
H-ROL Dweyer VFE-65 02/082025 500 1,000 2,000 56 PIBE AR 1.000x = B6TH 1000
H-A02 Dviynr VFB-E5 Q22025 00 1000 2,000 SOLY A 1591.5 CEphe + D358 0%
KOS Dvyer VFB-65 QLAOV2025 500 1000 2000 L9938 w8 19928 1.000x « 1316 1000
Had | Dwyer VFE-65 ) %0 1000 2,000 002 w994 1589.2 0599 + 1870 0598
HAGS Dwyer WFB-65 DA 500 1,000 2,000 2959 10008 19945 1.000x + 0815 1.00G
ROt Dwyer VFB-65 0042025 0 1000 2,000 05 1oL 15907 F5Th + 4594 0995
Calibrated by : - Approved by :
T (waduDengdom) | {Mr, PeeraDetudom)

Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

| Calibeation Method : Dry Cal Primary Flowmeter _] | Maodel : Defender S10-H S 136168
Catibration Data
Rotameter Data Calibration Data
Fiow Rate (mbfmin)
Value From C Curv
L Brand Modet Cate Flow Rate (Reading) Actual [ std)
1 2 3 1 2 3 ¥ "
L-ROT Cwepar VFA-21 02002025 50 100 0t 1050 1953 0595 + 1497 1.0
L2 Cwiyer VFA-Z1 QROATIZS 50 100 20 454 1607 1551 1008 - 0303 1000
s Dveyer VFA-21 DAY 50 100 20 50.1 1012 2008 1005 - 0447 aws
L-A0% Eviyer VFA-21 DA/0R/20ES 50 109 20 502 1008 205 D57ax 4 1311 1000
LACS = VFA-21 DAGA0S ) 1o 200 50 1007 2016 0599 + 078 1009
[ Cwyer VFA21 07028 50 100 200 a8 1012 2018 1.003x - 0149 D855
Calibrated by : Approved by :
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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

QUALITY CALIBRATION CO.,LTD.

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

RN

z

ey,

&
=
AN

NSC-TISLTIS| M2

CALIBRATION 0085
——

CERTIFICATE No : 25M2256
REFERENCE No : 76365-3

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

: DIGITAL BALANCE
SARTORIUS
BSA224S-CW
36591843
BA09/61
USED ITEM

S.P.5. CONSULTING SERVICE CO., LTD.

PAGE:1 OF2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

07-Mar-25

13-Mar-25

07-Mar-25

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) R09-4584

www.qcalibration.com

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 03

CERTIFICATE No : 25M2256 PAGE :20F 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL BSA2245-CW

MANUFACTURER : SARTORIUS SN 36591843

ID No = BAO9/61 RECEIVED DATE 07-Mar-25

AIR PRESSURE H 1009mbar + Imbar CALIBRATION DATE 07-Mar-25

AMBIENT TEMPERATURE H4°C+1°C RELATIVE HUMIDITY 52 %RH = 10 %6 RH

CONDITION S RESULTS OF 1 10N

- 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. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

REFERENCE STANDARD INSTRUMENTS -

oy

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 02250117 29-Jan-27

w

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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)

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

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

S

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0,00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
G | 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING

0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co..Ltd Date Tested: January 6, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 20f 2
Phone: 083-9269252 PerkinEImer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL

OPTIMA 5300DV

ACCESSORIES/COMPONENT
NOT INCLUDED

SERIAL NUMBER

077C7042401

TESTED EQUIPMENT

CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2025
Wavecal Solution N058-2152 April 30, 2025

VIS Wavecal solution N930-2946 December 30, 2025
Instrument Cal. STD4 N930-0221 August 30, 2025
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

,)

WO-02612424/2024

PerkinElmer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025

=

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

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 reqiured, 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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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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WO0-02612424/2024

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 6, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <1.0 0.51 %
Zn 213.856 nm % RSD <1.0 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <1.0 0.07 %
Ba 493.408 nm % RSD <1.0 0.04 %
Detection Limits : Axial TI 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) 0.13 ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

I>

PerkinElmear
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-02612424/2024

SERIAL NUMBER  077C7042401 DATE TESTED

January 6, 2025

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative:
( Wiphan Promlumda )

Service Engineer

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 4 of 4
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,(/{\é Certificate of Calibration §§
}(:LS Aquion: Anion (ID#894) éc%
CC)_ This certificate is to verify that instrument below are calibrated (‘;
7 N
?/{\é by Archemica Lab Co.,Ltd. §\§
& )
& 6
're-\i AQUION  S/N : 190840059 .;:\\;{
) AS-DV S/N : 190915235 Gf’
{i )
2 )

) $
t”f o )

Service Co., Ltd. 3/)

3 | i
KF Ui ) ] :
S\\ Operator Signature:™"" i Date: June 24, 2024 ?} /2
_E} {Mr. Ponwut Kornthongnimit) @
C Test Engineer \
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aTrescal company

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

oy,
AN

Certificate of Calibration

Certificate Number © SPR25030358-6 Page: 1 of 3

Customer : 8.P.S. CONSULTING SERVICE CO,, LTD.
7 Sol Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Metrosonics

Model hs-32

Serial Number MCEQ30011

ID. Number - B2

Environmental Conditions

Ambient Temperature 23 FCE, 2o Received Date 19 Mar 2025
Relative Humidity 50% T 159 Calibration Date 27 Mar 2025
Location of Calibration In-Lab Recommend Due Date 27 Mar 2026
Calibration Procedure SP-CPT-04-13 Date of Issue 28 Mar 2025

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure, Standards used to perfarm
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Surasak Ritthikaew Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND

Calibration Report

SPR25030358-6

1D LINE : IEC17025

Certificate Number

Reference Standards

A ﬁ'esca! company _s‘\\:._f.._//";z_ .
".-‘ . % /'_'\.\‘

) CO.,LTD.

e

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
I Humidity Chamber TH-80S N/A SPR25010173-14| 30 Jan 2026
"_ ! THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

Traceability
This certification Is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

e NA - NA Caltechnologies Co., Ltd.
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S P.S. CONSULTING SERVICE CO., LTD.

i n 1“||I'| 10900

@ METROLOGY SYSTEM ( THAILAND ) (‘0., .TD. 5 iiﬁwﬂﬂmw
L ,

? Sal 24 Rd., mew ngkok 10900

4 Trescal company K> AmAR Tl (662) 939-4370-72. Fak  (662) 5134221, Exmal £

-,'{/—-—a\“_}‘ ACCREDITED
& " '/"Lﬁ;\.\‘y  cavmnarom ang
Result of Calibration e e
1D LINE £ [EC17025 Heat Stress WBGT Meter Verification Report
i Verification Data
Certificate Number : SPR25030358-6 Page : 3 of 3 Fant Stross WOGT Mstertior = Bat TR ST YT
Brand 1 METROSNICS Ambient Temp. ;245 %
Temperature Accuracy in the Measurement. (WET) Unit: 'C Model ¢ hs-32 Barometric Pressure  : 1011 mmbar
Seriat No, : MCE030011 Relative Humidity i 49 %
Temperature Standard Uuc Uncertaint
Ssuing Reading Reading Error (+ }I ¥ Verification Module (Electronic Sensor Check) :
Verification Module No.: 21 wB=125°, DB =471 °C, G=693°C
~ 30.0 29.985 29.8 -0.185 0.20
:_\: 35.0 34.988 4.8 -0.188 0.20 Result of Verification : Without Adjustment
_-_1 40.0 39.990 39.9 ~0.090 0.20 Wet Probe Temnperature Measurement
J Verification Module Reading [GC] UUC* Reading {JCJ Caorrection {”c] Tolerance Limit {°C)
12.5 124 0.1 05
Dry Probe T
Temperature Accuracy in the Measurement. (DRY) Unit: "C ikl b Meas:”eme"t -
Verification Module Reading (' C) UUC* Reading ( C) Carrection (€} Tolerance Limit ('}
Temperature Standard yuc Unceriaint i i x il
ng'”g } Readina Reading Error n )' ¥ Globe Probe Temperature Measurement
) Verlfication Module Reading { €) LUC* Reading {C) Correction ( C) Tolerance Limit (')
693 =
30.0 29.985 29.7 -0.285 0.20 o2 i £05
ULIC* = UNIT UNDER CALIBRATION
35.0 34.988 34.7 -0.288 0,20
40.0 39.990 35.8 0.190 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit: "C Verified by Approved by :
(Mr.Adul Dangklom) r. Peera Detudom)
Humidity Standard uuc Ervar Uncertainty
Setting Reading Reading (£)
30.0 29.985 29.7 -0.285 0.20
35.0 34,988 34,7 -0.288 0.20
40.0 39,990 39.7 -0.280 0.20
Note :

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certitied for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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1D LINE : [EC17025
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Hoahy il ROy

Certificate Number : SPR25030358-2 Page: 1 of 3
Customer ! 5.P.5. CONSULTING SERVICE CO., LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10800
Equipment Name Area Heat Stress Monitor
Manufacturer Quest Technologies
Model : QUESTemp 32
Serial Number TPHOS50015
ID. Number T B32
Environmental Conditions
Ambient Temperature 28555 2:°C Received Date 19 Mar 2025
Relative Humidity 50% T 15% Calibration Date 22 Mar 2025
Location of Calibration ! In-Lab Recommend Due Date 22 Mar 2026
Calibration Procedure SP-CPT-04-13 Date of Issue 23 Mar 2025

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs,

The calibration certificate shall not be reproduced except in full wit

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng

Calibration Officer { Mr.Pootthipong A. )

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal company L\‘;'é/’
3

L
caLmnrion no

Calibration Report

1D LINE : IECY 7025

Certificate Number SPR25030358-2 Page:2 of 3
Reference Standards
= | Equipment Name Model Serial No. Certificate No. | Due. Date
,I Humidity Chamber TH-805 MN/A SPR25010173-14 | 30 Jan 2026
|THERMO—HYGRDMEI’ER 5020A A47046 TMU2500342 | 29 Jan 2026
Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

NA - NA Caltechnologies Co,, Ltd,

SP-FM-04-15 rev.0
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1D LINE : [ECT7025

Result of Calibration

Certificate Number : SPR25030358-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: "¢
Temperature Standard uuc EitoF Uncertainty
Setting Reading Reading (£)
30.0 30.015 29.9 -0.115 0.20
35.0 35.012 34.9 ~-0.112 0.20
40.0 40.018 39.9 -0.116 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard wuc Eitor Uncertainty
Satting Reading Reading o (£)
30.0 30.015 30.0 -0.015 0.20
35.0 35.012 35.0 ~0.012 0.20
40.0 40.016 40.0 -0.016 0,20
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Efror Uncertainty
Selting Reading Reading (£)
30.0 30.015 30.2 0.185 0.20
35.0 35.012 35.2 0.188 0.20
40.0 40.016 40.2 (0.184 0.20
Note:

The result-of calibration was found accurate as show on date and place of calibration only.

This Certiflicate is not cerlilied for any commercial transaction.

Measurement Uncertainty
The reported Uncertainty of measurement is the expanded uncertainty obtained by multiplying the

ITROLOGY SYSTEM ( THAILAND ) (‘().,LT])

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%,

= End of Certificate -

SP-FM-04-

15 REV.0

u’:i'n 0. M.10d. AauTan waid NNe

3 £ S P.S. CONSULTlNG SERVICE CO., LTD.
% NN 10800
Q;ec ’ iy ¥ o 24 Rd.. Jompol, Bangkok 10900
And Tl (662) 939437072 m:cm}snsuzl.m:mmmmwm

Heat RO13

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No.
Brand

Model

Serial No,

B3z

Quest Technologies
QUESTemp°32
TPHO50015

Verification Date
Ambient Temp.
Barometric Pressure
Relative Humidity

08 April 2025

245 °c
1011 mmbar
49 Y%

Verification Module No.: 21

Verification Module (Electronic Sensor Check)

we=125°, pB=4a71 °C, 6=693°C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading {C)

UUC* Readling (C)

Correction #QCJ

Tolerance Limit (cCJ

12.5

12.6

0.1

+ 0.5

Ory Probe Temperature Measurement

Verification Module Reading o

ULIC* Reading (‘o

)
Correction (C)

Tolerance Limit (')

4t

473

-0.2

0.5

Globe Probe Temperature Measur

ement

Verification Module Reading o

UUC® Reading (-C)

Correction (C)

. 7]
Tolerance Limit { C)

69.3

69.1

02

+05

UUC* = UNIT UNDER CALIBRATION

Verified by

{Mr.Adul Dangklom)

Approved by
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