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1. Qmmwmmﬂiuussmmﬂ

Total Suspended Particulate (TSP)

High Volume Air Sampler
Blow No. R06, R09

Digital Balance

Particulate Matter less than 10
microns (PM-10)

High Volume PM-10 Air Sampler
Blow No. R05, R0O8

Digital Balance

Nitrogen Dioxide (NOx)

NO/NO2/NOx Analyzer No. R02, R04

NO/NO2/NOx Analyzer No. R02, R04

2. AMAWBINARINUMEILTR

Total Suspended Particulate (TSP)

Console No. B05

Pitot Tube No. B45

Digital Balance

Oxides of Nitrogen (NOy)

Vacuum Gauge

Spectrophotometer

Carbon Monoxide (CO)

Personal Pump SKC No. B77
Rotameter No. H-RO1

CO Analyzer No. RO1

3. seaudesluussennid

Leq 24 hr, Loo, Limax W% Lan

Acoustic Calibrator
Sound Level Meter No. ACO- B02, R30,
R33, R34, R35

4. AN

pH

pH Meter

Total Suspended Solids (TSS)

Digital Balance

COD

COD Reactor

Grease & Oil

Digital Balance

5. AaunwaniAlugaIuiviney

Total Dust

Personal Pump SKC No. R19, R35
Rotameter No. H-R02

Digital Balance

Respirable Dust

Personal Pump SKC No. R17
Rotameter No. H-R02

Digital Balance

Aluminum

Personal Pump SKC No. R35, R37
Rotameter No. H-R02

ICP

Hydrogen Fluoride

Personal Pump SKC No. R37
Rotameter No. H-R02

lon Chromatography

Oil Mist

Personal Pump SKC No. B55
Rotameter No. H-R02

lon Chromatography

RP/N028/24/JUL-DEC/CAL.ODT
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6. seaudeslunsyinau

Leq 1 hr Ulae Leq 8 hr

Acoustic Calibrator
Sound Level Meter ACO No. R25, R28,
R29

7. Ysinaudesazauuuuindayana

Noise Dose

Acoustic Calibrator
Sound Level Meter SLM No. NMD-B01,
R13, R25

8. seaumnusoulunisineu

WBGT

Heat Stress WBGT Meter No. R04, RO6,
RO8

RP/N028/24/JUL-DEC/CAL.ODT
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Tl ¢ (G6T) Q394072 Fann | (A7) S134201. Fnal - ssleQrgmoon ot e IR Lo
High Volurme Air Sampler Calibration Report
Cali 1 Method : Multipoint Orifice Flow Transfer S!'anda!dl Model : TE 5025A S/N 1 3611
Calibration Data
High Volume Alr Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) il
B35 835 04/11/2020 y = 1.159x:2.093 0953
836 836 04/11/2024 y = 1.167x-3.333 0.996
B37 837 06/11/2029 y = 1.152x:2.051 0957
838 838 04/11/2024 y = 1.144x-4.581 0.998
839 839 05/11/2024 y = 1.160x-3.397 0.997
840 840 0171142024 y = 1.168x-3.661 0.996
B41 841 04/11/2024 y = 1,150%-2.581 0.999
B4z g42 04/11/2024 y = 1.177x-0.883 0.997
843 843 01/11/2024 y = 1.165x-3.033 0.958
844 844 05/11/2024 y = 1.173-1.743 0.959
RO RO1 04/11/2024 y = 1.134x-3.385 0.998
A02 RO2 04/11/2028 y = 1.173x-4,742 0.998
RO3 RO3 04/11/2020 y = 1.166x-0.805 0.998
AD4 RO4 01/11/2020 ¥ = 1.133x-2.807 0.998
RO5 ROS 01/11/2024 y = 1.148x-2.112 0.957
RO6 Ro6 01/11/2024 y = 1.196x-4.533 0998
RO7 RO7 01/11/2024 ¥ = 1.082x+0.340 0,999
RO8 RS 01/11/2024 y = 1.112%-1.862 0.997
AO9 RO 04/11/2024 y = 1.166x-3.534 0.997
Ri0 R10 04/11/2020 y = 1.191x-4.707 0598
A1l Rl 05/11/2024 y = 1.170n-4.815 0,997
R12 Ri2 05/11/2024 y = 1.138x-3.913 0.998
A13 /13 05/11/2024 y = 1.105x-2.238 0.998
R1d R14 06/11/2024 y = 1.183x-3.021 0.99%
R15 a15 06/11/2024 y = 1.190x-5.879 0.999
R16 716 06/11/2024 y = 1.137x-3.608 0.993
R1T 17 01/11/2024 y = 1.140x-2.475 0.998
R18 R18 01/11/2024 y = 11422703 0.998
R19 /19 01/11/2024 y = 1.134%-0.199 0.99%
R20 20 04/11/2024 y = 1.147x3.807 0.998

o V3N 1oa.M.104. Aaudane wads e
% ¢ 5.P.S. CONSULTING SERVICE CO,, LTD.

wAeRANT NN 10900

Qt' r Sal Phﬂul)mlnln 24, Phatalyothin A Jompel. Chalsshak, Banghsh 10900
B (56T) 391702 P | (667) STDAPL ol AekeHGRCON S WA S04COM 6T

High Volume PM-10 Air Sampler Calibration Report
| Calibration Method : Multipoint Orifice Flow Transfer Standard | Model ;: TE 5025A 5/M : 3611
Callbration Data
High Volurme PM-10 Data Calibration Data
Recarder No. Blower No. Date Actual Flowrate (ft'/min) G

RO 701 01/11/2024 Yy = L175%5.215 0,598
ROz A0z 01/1172028 Y = 1.157%-3322 0,596
703 03 06/11/2024 v = 118T0aB99 0.996
ROG ROG 06/1172024 v = 1.158x-5.403 0.997
ROS 35 01/11/2024 V= 11263926 0.957
706 06 01/11/2024 v = 1.135x-2.508 0.99
ROT O 06/1172024 ¥ = 1.156x-2.437 0556
0B ) 06/1172024 v = 1.163x:5.100 0.598
[T w09 D1/11/2024 v = 118258291 0.996
RI0 R10 01/11/2024 v = 1.183x-4.270 0,995
Rl Rl 01/11/2028 v = 1,100x.1.092 0.997
iz R12 01/11/2028 v = 11824934 0.998
i3 Ri3 05/11/2028 ¥ = 1.130%-1455 0.997
R14 R1a 0471172024 Y= LiTIxa.675 0.996
RIS Ri5 0471172024 ¥ = 1.18x8,059 0958 |
R16 Ri6 01/11/2024 v = 1.163%2.835 oeor |
RLT AT 0471172024 ¥ = 1.178x-3,580 0,956
R16 18 0471172024 y = 1.136x3,084 D.997
R19 R19 0671172024 ¥ = 1.166x0.037 0,996
RZ0 RZ0 0671172024 v = 1.152x4.500 0.997
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER CHEMILUMINESCENT MO/ NO, / NO, ANALYZER
DATE ; E BRAND : ! MODEL : DATE: | 08 December 2026 BRAND : MODEL :
[ T [E——— e
SERIAL NO. m no. [ woxros | SERIAL NO.
Calibrator (Dilution System) Calibrator (Dilution System}
Brand : API | Model : 700 Brand - API Model - 700
Last Cal, Date 05 August 2021 | serial o ;911 Last Cal. Cate : 05 August 2024 Serial No. 1911
Reference Standard Gas Reference Standard Gas
Standard Gas : Nitric Oxide (NO) I Cylinder Na. : ADDTZ65V Standard Gas : Nitric Oxide (NO) Cylinder No. : ADOT265V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 I Cylinder Conc. :48.8 ppm Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Cone. : 48.8 ppm
CALIERATING CONDITION CALIBRATING CONDITION
Pressure mmbar Temp. J e % RH Pressure “ mmbar Temp. 265 e % RH
CALIBRATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj)PPB Final Reading (After Ad).),PPE Span Initial Reading (Before Adj.),PPE Final Reading (After Adj)PPB
Set Point Expected Concentration Analyzer Respanse 960 Analyzer Response Slope Set Point Expected Concentration Analyzes Respanse Dif Analyzer Response Slope
Zero 0 -0.10 = 0 = Zera (1] 0.10 - 0 -
MO Span 400 399.6 -0.100 400.0 1.004 MO Span 400 399.7 -0.075 400.0 1.006
NO, Span 400 399.9 -0.025 400.0 1.008 NO, Span 400 400.1 0.025 400.0 1.009
API Model 200E NO,, Analyzer Check List API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range Test Values Observed Value Units Nominal Range
RANGE 500 FPB 500 standard RANGE 500 FPE 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air STABILITY (Zerc Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 ce/min 500 = 50 SAMPLE FLOW 511 cc/min 500 = 50
OZONE FLOW 78 ce/min B + 15 OZONE FLOW 79 co/min 80 .15
PMT 1033 my -20 - 150 PMT 103.1 v -20 - 150
AZERO 94.1 my -20- 150 AZERO 939 my -20- 150
HVPS 669 W 420 - 500 constant HVPS &74 W 420 - 900 constant
RCELL TEMP 50.1 °c 50:1 RCELL TEMP 50.2 °c 501
BOX TEMP 289 % 8-48 BOX TEMP 294 % 8-48
PMT TEMP 7.0 °c 722 PMT TEMP 7.1 °c 7s2
MOLY TEMP 3148 ° 3155 MOLY TEMP 315.4 °c 315: 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant RCELL PRESS 8.3 IM-Hg-# 2 - 10 constant
SAMPLE PRESS 284 IN-Ha-A 25 - 30 constant SAMPLE PRESS 285 IN-He-A 25 - 30 constant
NG Span Conc 400 PPB 20 - 20,000 NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000 MO, Span Canc 400 PPB 20 - 20,000
NO Slope 1.004 z 10+03 NO Slope 1.006 - 1.0:03
NO, Slope 1.008 - 10:03 NO, Stope 1.009 - 10:03
NO Offset 0.9 mv -20 to +150 NO Offset 11 mi -20 to +150
NO, Offset 05 mv -20 to 150 NO,, Offset 0.7 my -20 to 150
Stability at Zero 01 PFE <02 Stability at Zero 0.1 PPE <02
Stability at Span 0z PPE <2 ppb @ 400 ppb spn 35| Stability at Span ; < 2 ppb @ 400 ppb span gas

Calibrated by



EM-BK490923
Rectangle

EM-BK490923
Rectangle

EM-BK490923
Rectangle

EM-BK490923
Rectangle


QUALITY CALIBRATION CO.,LTD. e

235 Petchkasem 63/2 Road, Laksong, Bangkag, Bangkok 10160 i
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ?4,?/%\“‘;3?
www.qealibration.com ol NSCATISI TS 7025
CALIRRATION 0043
CERTIFICATE No : 24M2227 PAGE:10F2

REFERENCE Mo : 72448-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL : XS8105DU

SERIAL No 2 1126422905

ID No 3 BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY 3 ATSAWIN Y,

CALIBRATION DATE 3 08-Mar-24

/

APPROVED BY

FUNGSAR J.
ISSUED DATE H 14-Mar-24
RECEIVED DATE : 08-Mar-24

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

F-G010 REV 03

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
www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:2 OF2

Calibration Report

EQUIPMENT £ DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER : METTLER TOLEDO S/N H 1126422905

ID No ' BAOS/50 RECEIVED DATE + 08-Mar-24

AIR PRESSURE 3 101 0mbar = Imbar CALIBRATION DATE 08-Mar-24
AMBIENT TEMPERATURE 3 Ll S e RELATIVE HUMIPITY : 53 %RH =10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019- BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. 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 :-

]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 OK-1-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

L

. 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) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT
1, ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

B

NOMINAL VALUE (g) BALANCE READING (g} CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0,02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0,00001 0.000065
1.00 1.00003 -0.00003 0,000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 909994 000006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100,00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR.
POINT READING (g)
1 50,0000
3 N1 4 2 50.0000
3 50.0000
2 3 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

FOUTO REV US
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g :SPS. consumne SERVICE CO,, LTD.
- % MY 10900
s - v J' Soi P'IlMljnlNM 24, Phahalyoihin Rd . Jampal G’H[Il!lilh Bangkok 10500
& uiEm 1o, ﬂ 12d. ABudafe wedd nm %‘-wl"" Tel £ (862) BIAT0-71, Fa : (667) STIAZ21, Fmnd : slesgmcon com . memw SpCon.com
g £ S P.S. CONSULTING SERVICE CO., LTD.
% RERENY Ny 10900
'% f Sal ﬁﬂlﬂﬂlyl‘ll'!l" 24, Phaholyothin Rd . Jompol, Chatuchak, Bangkok 10900
& el : (662) 97AT70-72. Fak | {66) 513-4221, E-misd : salnGOSC0N.C0M._ wsk:gecon com Pitot Tube Calibration Report
[ Calibration Methed | [ Standard Pitot Tube |
Console Calibration Report
Catibration Data
| Calibration Method | [ Critical Orifices | Pitot Tube Data Calibration Data
fici f Avg. of Cp (test)
Calibration Data ' . e Tl e Fite M- oree
e P Pitot Side A Side B
No, Serlal No. Date % AH, (mmH,0) B36 S 0.99 04/11/2024 0.84 0.84
801 1563 03/12/2024 0999 a9.17 g37 s 0.99 04/11/2024 084 0.84
802 BO02514 02/12/2024 0.997 49.92 B3s 5 0.99 04/11/2028 085 0.84
803 1502015 04/12/2024 0.996 49,68 B39 5 099 05/11/2024 084 0.84
BOa 00006659 02/12/2024 0.998 45.59 BAO 5 0.99 05/11/2024 084 0.83
BOS 00007428 0a/12/2024 0596 49.73 841 S 0.99 01/11/2024 085 0.84
RO1 1561 05/12/2024 0999 49,88
Bad 5 0.99 01/11/2024 084 0.80
ROZ 8002513 03/12/2024 0.99 49.65
Bas 5 099 04/11/2024 084 0.8
03 1570 02/12/2028 1.002 50.04
0.84
RO4 8002519 03/12/2024 0.997 49.05 B4s 3 054 9s/120zd )
A0S 1503015 04/12/2024 1.002 49,98 847 5 0.9 05/11/2024 0.84 084
Rernark : Accept Value of y(test) ks 097 <y <1.03 Bag S 0.99 05/11/2024 0.84 0.83
Accept Value of AH, (test) is 467 6.4 (mmH,0) B49 S 0.99 05/11/2024 0.84 0.84
854 5 099 05/11/2024 0.85 084
Appre 856 B 0.99 05/11/2024 0.84 0.83
857 3 099 01/11/2024 0.84 0.85
858 s 099 01/11/2024 0.83 0.84
Remark : Accept value of Cp (test) is 0.84 £ 0.01
Calibrated
Approved
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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

A

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
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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
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CALIBRATION LABORATORY CoO.,LTD.

2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasent Manukit Rd,, Ladphrao, Bangkok 10230

Tel. 02-578-03534 Fax: 02-578-2672  www.cablaboraiory.com  E-mailsale@cak-iaboratory.com
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ENRALMEIRAL MEASLIEMINT
ACDM-2814

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 Comection (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 -24.8 +0.3 +0.2
-30 -100.90 -100.90 -29.8 -29.8 +0.2 +0.2
Uncertainty 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
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S.P.S. CONSULTING SERVICE CO,, LTD.
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Wi nqammy 10000
7 5ol Phanolystnin 24, Prahalyathia Rd. Jompal, Cralschak, Bangiok 10900
Tl - (S62) S35-4370-72 Faw ; (662) 5134221, E-rmd - Sade 508000 COM. WA SERCDA

Personal Pump Calibration Report [
Calibratian Method ; Dry Cal Primary Flowmeter | [ Model : Defander S10-H ] SN2 136164 |
Environmental Conditions
Temperature 25 oy %
Fressure 1010 s 18 mmbar
Personal Pump Data Calibration Data
Flow fate {ml/min) T G G i
Ho. | Brand Model | Sestal Mo Date Serting Actual (G 3td)
i 2 3 1 2 3 ¥ R

w1 | s meeomd | stzees | opnoaees | oo | asea | zoo0 | e | weer | 2om 0996 + 9527 1000
B2 | s PO | cau0et otanoos | o1oon | tsoo | zeee | sse RS 1000 - 14414 0959
843 ST 226-POXRS 4635 V102020 1,000 1,500 2000 1,005 1854 001 0595 « 5365 1.000
Bag SMC 224.-FONRE sal o100 1,000 1,500 2,000 1,000 1,858 2000 O700x « 18,708 1,000
w3 | s sparcxng | sagsee | opaomes | ieeo | s | 200 | neis | asee | doie 09T+ 11850 1.000
as | saC 2epcxrs | sesras | cenomode | apoo | veoo | 2000 | 1006 | 1se | 2o 1002% - 1391 0559
a7 | sc aepcins | Seerar | oenoanod | v000 | 1so0 | 2000 | eeo | s | zoee 1.009% - 11718 1000
B3 SHC 220-FCARS SeaTEY DAN107004 1.000 1,500 2000 1,020 1513 2012 0595 » 15,180 0.95%
nas | smc zapcxps | Sested | owrosmas 1000 | 1500 | 2000 | se 1458 | 2000 1.000% + 0188 1000
850 | sk Zarcers | osoosl | sannaos 1000 | 1500 | 2000 | 1000 | 1508 | 2008 1.004x - 5341 1000
o5 | s ZaroxRs | soosed | canveone 1os | 1sen | 2mo0 | e 1506 | 2008 1007 - 10582 1,000
852 SKC 224-POXFE 093184 OV I0/2024 1.000 1.500 2000 998 1,509 2,00% 1.006x - 10386 1.000
BE) SKC 220-PCXRE TOTETO 03102024 1,000 1500 2000 1.000 1,693 1996 0.9 + 4977 0999
854 | skC ZeroRy | somn o/IvaNes 1ooo | 10 | zow | em | tem | zos 100 - §:295 100
B35 | sk merora | swme | osioeoz oo | 1so | 20w | s 108 | 2008 1,005 - 8319 1000
856 | sk marocy | sies | oviovsone 100 | 1s00 | zeoo | teos [ vser | zess 1008 - 10418 1600
B5T SR T24-POIRY 510798 02/ 10V2026 1.000 1,500 2000 Lol 1,503 008 1.00%% — 15639 1.000
] SAC J28-POXRS So98s2 2 10e 1,000 1500 2000 1016 1517 2008 O59dx + 13453 0999
g9 | sec weroms | soves: 0/10/2028 1o | s | zom | sw 151 | 2010 1010+ 1L91E 0559
B0 L fr e ] 212588 /102024 1000 1500 2000 1,008 1514 1,994 092 12737 L]
i1 SXC Z28-POKRY 503915 01072024 1000 1300 2000 1,005 1,508 2004 1011 - 15735 099
&2 | st werors | sosiTs o310 1000 | 1so0 | zooo | tooe | s | zocs 1008 - 0.788 )
83 | SKC wepomy | sk cerivaozs | tooo | seo | 2o | namo | a3 | zons 0995 + 18152 0599
ol IS aepoxis | soastz | oo 1ooo | tseo | 2o | ton | 1se | 2007 1008 - 4,189 1.000
Bas Sxl 238-POXAY 508310 10200 1,000 1500 000 9T 1514 2005 1.00dx - 7.652 1.000
s | skC e a0z 1o | 1300 | oo 556 1899 | 2003 1009~ 13831 1000
L S 228-POXAY 306295 V102024 1,000 1500 2000 598 1510 2008 1.010x - 17.666 )
we | s nerory | sossrz | owiovaned | 1000 | 1so0 | ozooo 98 o IR 0556x » 2043 1.000
e | s 2eporRs | osoeens | ovionme | too | 130 | zon 9% 1499 | 2008 1.004x - 4981 1000
B KT 224-PONRS 510633 V1072024 1,000 1,500 2,000 1,002 1,504 2000 1002 - L9 1.000
an SKL 226-PCXR3 508347 000 1,000 1.500 2000 L] 1503 1999 1003~ 5913 1.000
iz | s nerory | sossTT | oanoaon woon | 5w | zem 557 199 | 1eve PR 0140 1000
an | s zpepoxRy | size0s | oenoao2e | voon | ase0 | 2000 | woos | ssoe | 200 £.008 - 11262 1000
s | sk 2arcxry | 505003 | oaviovaoad 1oos | 1500 | 000 98 1500 | 202 1,005 - 10110 1000
a5 SKC 220-PCXRY 505820 R 1.000 1500 2,000 1,008 1503 2,007 1.00% « 12679 1.000
876 SKC Z28-PONAY S0981E (4102000 1.000 1,500 2,000 1,005 1493 00 059Tx « 5309 1.000
s | sk zercars | soss0l ovtoiee | woon | pseo | 2000 458 1895 | zoo2 1002 - 3458 1.000
618 | sec 2arors | suem oviozoze | toon | 1se0 | zoeo | 1ms | eses | 2oie 1.00% - 0.420 0359
i) SR Z24-PCXRS

Calibrated by :
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Calibratian Mathod : Dry Cal Primary Flowmeter | | Model : Defender 5104 | SN 136164
Calibeation Data
Rotameter Data Callbration Data
Value From C; Curve
Mo | Brand Model Date Flow Rate (Reading) Actual (€ std)
1 2 3 1 z 3 ¥ [
HE0L | Dwyer = 500 1000 | 2000 | soos | mooos | 1eeas 1,003 + 0055 1000
wage | Owyer VFB-65 wm@? 00 1,000 2000 001 9589 | ioezd 1.002s - 2872 0995
HAgs | Ovyer VFB-65 021072028 00 1000 | 2000 | sore | ema | zos 0.978x + 6,383 1000
HAoa | Owyer VB85 w20 500 100 | 2000 | s3 | wma | sz 1001% - 1518 0995
WRas | Owyer VFB-65 L0 s 1o | 2000 | sooz | wozs | aoeaa 1,002 - 0160 1000
A | Dwyer VrB-£5 02/10/2020 500 1000 | zo00 | sesu | woors | wens | osmecesse 1000

F-GO10 REV 03
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QUALITY CALIBRATION CO.,.LTD.

235 Petchkasem 632 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcealibration.com

CERTIFICATE No : 24M2227 PAGE:2 OF 2
Calibration Report

EQUIPMENT P DIGITAL BALANCE MODEL : XS105DU

MANUFACTURER § METTLER TOLEDO S/N g 1126422905

ID No E BA0S/50 RECEIVED DATE 4 08-Mar-24

AIRPRESSURE ¢ 1010mbar = 1mbar CALIBRATION DATE  : 08-Mar-24

AMBIENT TEMPERATURE  :  25°C=[°C RELATIVE HUMIDITY : 53 %RH = 10% RH

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADIJUSTED BEFORE CALIBRATION: THE BALANCE HAS NO ZERO
TRACKING FUNCTION, REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
'MEASURED._.CGVERING 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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2: QK-1-151 M23020138 02-Feb-25
'2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

3, THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLAGE 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 CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION - WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 ¢ WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000063
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0,000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 ~ 0.000068
10,00 9.99994 0.00006 0.000070
20.00 120.00008 -0.00008 0.000078-
50.00 50.0000 0.0000 0.00013
100,00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR —
: POINT _ READING (g)
_ 1 50.0000
FEAC] 4 2 50.0000
: 3 50.0000
2 5 4 50.0000
5 50.0000
| OFF-CENTER LOADING 0.0000
NOTE: THIS CﬁLlBRAT[ON WAS CARR]ED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF ME}\SUREMENT ‘WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

SITHIPORN ASSOCIATES CO., LTD. -\L\\\I._—'Z"/
CALIBRATION LABORATORY SITHIPORN ) jiac-hra
451-451/1 Sirinthorn Read, Bang u, Bongplud, Bangkok, 10700 Thailand ,‘/"fgl—:\\u\‘\ et e
Tel. +66 2433 8331 Emall : callbrationgsithiphorn.com CALIBRATION 0384

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SPD3/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

7801 PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : WET CHEMISTRY LABORATORY IV
Ambient Temperature: ( 28.1+ 5 ) °C
Relative Humidity : (472 25) %

Received Date : 27 AUGUST 2024

Calibration Date : 27 AUGUST 2024
Date of Issue : 27 AUGUST 2024
Calibrated by :
Approved by :

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

451-481f1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN
associates —

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages :20f3
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-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution .. KI1-0701-001 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.
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -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
e 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rowd, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 24338 8331 Email : calibration@sithiphorn.com

SITHIPORN)

associates

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages 303

Result of ealibration : Photometric Accuracy
(Without adjustment)
Wavelength Nominal ~ Certified UUC* Reading Error Uncertainty k
Mot} (nm) Flltar 3N Absorbance (A) Absorbance (A) (A) +(A) Factor
29360 1.0 10517 1.0550 0.0033 0.0029 2.00
_ 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
‘% 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
Py 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
% 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
H 29360 1.0 1.0222 1.0210 -0.0012  0.0028 2.00
= 590.0 29914 0.7 0.7237 0.7221 -0.0016  0.0029 2.00
g 293381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
2 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
Mitsilil Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A)  (A) +(A) Factor
g 20 0.2422 0.2418 -0.0004  0.0101 2.00
2 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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Calibration Report
Non-Dispersive Infrared CO Analyzer

e ¢ 03 December 2024 Brand :
e

Calibrater (Dilution System)

Brand i AP 1 Model : oo
Last Cal. Dute 1 05 August 2024 1 Setial to. : P11
Reference Standard Gas
Standard Gas : Carbon Monoside (CO) | Cylinder No - 0711839
Certified Date : 14 March 2020 I Expired Date 1 March 2032 | Cytinger Conc : 8,580 ppm
Calibrating Condition
Pressure mmbar Temp. < 5 RH
Callbration Setting
Span Initial Reading (Before AdL), PPM Final Feading [After AdL), FAM
Set Point Expected Concentration Analyres Response 3604 Aralyzer Response
Zero 0 0.10 - 0
COSpan an.o0 0.05 0.125 40.00
AP Model 300E_CO Analyzer Check List
Parameter Observed Value Units HNominal Range
Rarige 50 PRM 0-1000 ppm
Srability 0,10 FPM = 1 ppm With Zera Alr
(D Msasure 40155 mv 2500-4800 mV
€O Raference 19472 v 2500-3800 mV
Messure/Relerence Ratio L8 - L1-13 W/Zeio Al
Sarnple Pressure 285 In-Hg-A ~2"< Amblent Absoliute Pressue
Zample Flow 809 CL/Min BOD « 10%
Sample Temperature 482 °c 48,4
Banch Ternperatuts 480 *c 48,2
Wheel 6.5 S a2
Bax Temperature 306 e Ambient Temp + T « 10
Phato-Orive 0341 my 250 mV to 4750 mV
Sope L1017 = 10,03
Offset 02 - 0403
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TIETR]

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267
CALIBRATION CERTIFICATE
Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phahelyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature 1(23-+3) °C
Manufacturer : ACO Relative Humidity : (50 +15) %
Model 12127 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital 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. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
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 résding is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt i 22 Feb. 2024

Date of Calibration 4 Mar. 2024 1/ W v

NSC-TISITIS 17025
A-TISTA cﬁ?flmlzsamgu 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267
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%.
Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 2011Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiritten permission is obtained from the govemer of TISTR

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrat Approved by

i
Electrical anﬂﬂ&m“ds Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011267022200795001
End of Certificate 242

4 Mar. 2024

Date of Calibration

Date of Issue 5 Mar. 2024

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results sxcept in full are prohibited unless written permission Is obtalned from the governor of TISTR

FMBL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha. Amphoe Khleng Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. (66)0 2577 5000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax (66) 0 2323 9165 Fax. (66) D 2579 8592

E-mail : umpai@tistr.orth Website:wwwtistrorth E-mail : mtcgtistr.onth E-mail : sumaleeg@tistr.onth

FM.BLMTC.002 Rev.d4

Head Office Office/Laboratory Cffice

35 Mu 3 Tambon Kblong Ha, Amphoe Khleng Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thatand  Thailand

Tel. (66} O 2577 9000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) D 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitemww.tistr.orth E-mail ; mtc@tistrorth E-mail ; sumalee@tistr.or.th
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Noise R_T78/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Number | AC 03/56 |
Model [ 2127 | Serial No. | 130006 |
Calibration Range | 94 d, 1000 He ] Last Calibration | 04 March 2024 |
Due Date | 04 March 20285 |
Calibration Duta
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Muodel Serkal No. Dhute
Before Adj After A
ACO-BO2 ACO 6236 00090370 08 December 2024 93.9 93.9
ACD-R30 ACO 6236 00192042 08 December 2024 23.9 93.9
ACD-R33 ACOH 6236 00192045 08 December 2024 839 893.9
ACO-R34 ACO 6236 00192046 08 December 2024 93.9 93.9
ACO-R35 ACO 6236 00192047 08 December 2024 93.9 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research ( TISTR) 93.85 « 0.10 dB

Calibeated by © Approved by ©
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QUALITY CALIBRATION CO., LTD. \\‘\\‘H\é}/,’

233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 im

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 —,1”//:—-3\“\\‘;\
L

NSC-TISETISET00E
CALIRATION (045

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 : 24E6416 PAGE: | OF 3
REFERENCE No : 73694-1

Certificate of Calibration

EQUIPMENT = pH METER

MANUFACTURER H HANNA

MODEL : HI 3512

SERIAL No 2 TH118035

ID No z pH 04/56

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE . 27-Jun-24

-~

APPROVED BY > _ B
FUNUNAK J.

ISSUED DATE : 27-Jun-24

RECEIVED DATE ¥ 24-Jun-24

CERTIFICATE No : 24E6416 PAGE :20F 3

Calibration Report

EQUIPMENT 3 pH METER

MANUFACTURER 3 HANNA MODEL : HI 3512

1D No 3 pH 04/56 SERIAL NUMBER = TH118035
RECEIVED DATE H 24-Jun-24 CALIBRATION DATE  : 27-Jun-24
AMBIENT TEMPERATURE o ri il ol o Bl RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS 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 USING STANDARD pH BUFFER
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/
INSTRUMENT MODEL o “  CERTIFICATENo  DUEDATE
s o
1 pH STANDARD SOLUTION 00651-06 CCT784945 4880-14413915 24-Aug-25
2) pH STANDARD SOLUTION 00631-08 CCT85578 4881-14430633 31-Aug-25
3) pH STANDARD SOLUTION 00651-10 CCT87086 488214483317 21-Sep-25
4) PROCESS CALIBRATOR CAL50 9156079 24E1251 09-Apr-25
5) BATH 260014 1247 48074 2379014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 2379623 13-Sep-24

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

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

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pld

mV uuc 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 -117.9 -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 2,00
-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

ENDOF CALIBRATION REPORT PAGE 2 OF 3
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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) R09-4584

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

",
i \3‘3;
www.gecalibration.com

RSC-TISLTIS1 7028
CALIBRATION (4%

CERTIFICATE No : 24E6416 PAGE:30F 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 4011 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 UUC READING CORRECTION VALUE UNCERTAINTY OF| COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (°C) ("C) ADJUSTMENT (=°C) k
25.004 25.0 0.004 2 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 95%.
END OF CALIBRATION REPORT

CERTIFICATE No : 24M2229 PAGE : 1 OF 2
REFERENCE No: 72448-3
Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL . BSA224S-CW
SERIAL No i 36591843
ID No : BA 00/61
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY ;i 5.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY 3 ATSAWIN Y,
CALIBRATION DATE 08-Mar-24
APPROVED BY i

\1 ALVIRN o

ISSUED DATE 14-Mar-24
RECEIVED DATE 08-Mar-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
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QUALITY CALIBRATION CO.,LTD. - : : )
235 Petchkasem 6312 Road. Laksong, Bangkae, Bangkok 10160 - SU A . ITY_’(” i UBBA ) ON_ CO.,.LTD.
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
www.qealibration.com Tl (662) 421-5402, (662) 444-0152-3, Fax (662) §09-4584
www.gealibration.com
CERTIFICATE No : 24M2229 PAGE :20F2
CERTIFICATE No : 24T0774 PAGE: 1 OF 2
Calibration Report REFERENCE No: 71986-2
Certificate of Calibration
EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER : SARTORIUS SIN 3 36591843
1D No : BA 09/61 RECEIVED DATE : 08-Mar-24
AIR PRESSURE H 1010mbar £ 1 mbar CALIBRATION DATE  : 08-Mar-24
AMBIENT TEMPERATURE  :  25°C#1°C RELATIVE HUMIDITY :  55%RH = 10%RH EQUIPMENT : COD REACTOR
CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT MANUFACTURER : HACH
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 MODEL ; DRB 200
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, SERIAL No : 15110C0235
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE ID No i CRE 05/59
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb<25 :
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY. SUBMITTED BY : S.P.S. CONSULTING SERVICE CO,, LTD,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION, 7 S0O! PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:- JOMPOL. CHATUCHAK, BANGKOK 10900
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 ¢ WAS O g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
50 50000 570000 0000083 CALIBRATED BY : CHAICHARN CH.
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083 CALIBRATION DATE s 5-Feb-24
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10,0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
"""""" = POINT READING (g)
1 100,0000
el - e APPROVED BY :
3 100.0000 e —
2 3 4 100,0000 -
5 100.0000
OFF-CENTER LOADING 0,0000 ISSUED DATE : 5-Feb-24
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 RECEIVED DATE ; 5-Feb.24
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT <
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : (2
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Personal Pump Callbration Report

[ catisration Method : Oy Cal Primary Flonmeter | | wodet:oefencer s104 S/ 136164
Envirenmental Conditions
Temperature - 3 ) “c
Pressure Lo 100 s mmbar
Personal Purmp Data Calibration Data
Flowi Rate (mifmin}
Moo | Srand Model Serlal Ha. Date Setting Actual (O std) Yilse:Foom Golllration Curve
1 2 ] 1 2 3 ¥ 7

AL SHC Z2-POXRE 602867 03102008 1,000 1,500 2000 1003 1505 2008 1006 - 54T 1000
A2 SKC 22 PORE G450 0402028 1000 2000 3,000 1.003 1503 2,008 1005 - 16691 a5
A | skC 23O w552 03/10/2028 1000 | 100 | 2000 50 1506 | 2006 1.008% - 13.185 1000
A | sk Z24FOHRA oE1612 02102026 1000 | 1500 | 2000 [ 1003 | tsoz | zeoo 0995 s TET6 1000
g | sk 224-PONRS THBATD geEe 1000 | 1300 | Zpoo | a0 | 1505 | 2008 1065 - 7,250 1000
L SKC F-PCARE THEAS4 0nge 1,000 1,500 2,000 1,003 1506 001 100k - 1855 1000
Ra? SKE 24-PONRA Teada0 031072028 1000 1500 2,000 295 1501 1991 1000 - 6140 1.000
s | s 222 POARS BEIS 0102020 1,000 150 | 2000 w5 1509 | 2o0e 1008 20001 0999
il Sec 228-PORR 032650 L/102028 1,000 1500 2000 904 1,500 1997 1.000s - 1 051 1000
A0 e 226-POEL RITES W WI0EE 1,000 350 2000 1002 1,503 200 1.007s - 9530 i
A SKC 228-PORA 91763 oIV 1,000 1500 200 59 1,506 200 1000 - 20761 0559
Az | % 24P000 091368 [t 1,000 1500 | zooa 1052 1508 | 200 0550« + 19298 1000
A | s« 224-POGA 91638 010202 1000 | 500 | zooo | tooe 1505 | 2008 1.008x - 10210 5.000
M = APOER T Ll 1,000 1.500 00 ) 1590 1,957 0.5+ 0248 1000
IS S LSPORE Sa9asT WS 1000 1.500 2000 1.003 LT 2,000 05596 » 5377 1000
Al e 228.POKRE 525643 O/ IOVR00E 1000 1,500 2000 L] 1,505 2008 1012 19.118 1.000
mr | s 2400008 525445 OU202¢ 1000 | usoo | zoo0 | nooa 1508 | 2008 1.003% - 3334 1.000
mie | sk 7202008 566756 /I8 1000 | Lm0 | 2000 557 1504 | 1998 1.001% - 3,862 1000
A% SiC 226-POHRE 566802 OAIO02024 1.000 1,500 2,000 1,003 1508 007 1.004x - 8,118 1001
k] S 228.PCKR 520084 0171072022 1.000 1.500 2000 9 1253 2.004 005 - BETL 1000
Al SHE 2820 465728 0310020048 1,000 1,500 2000 100 1.503 L G590 4 8763 .08

SkC T24-PLXRS T07ede oa0/0E 1000 | 1so0 | Fooo 553 1505 | zooo 10015 - 0383 1000
Ry K 220-POARG TEIoET 04100202 1,000 1,500 2,000 1,008 1,058 o0 0.5%6 + 5.501 1000
R SKC 22-PCXRE ToTeRy 010/2028 1000 1,500 2000 W 1,895 2003 06 = 11110 1000
RIS SeC E2a-PCRRS Th10E: 041072004 1,000 1,500 2008 1008 1507 2003 05920 + 15208 1000
Als Sk 220-POARE OIS 044102024 1000 1,500 000 100z 1493 202 1.001x - Q.02 1000

SKC 228-POIRE ToT30E L0 1,000 1500 2000 1,008 1505 2008 1,008 - 6261 1000
A28 SaC 22-POIRY Torasl 01024 1003 1500 2.000 1,005 1505 2004 077 LITS 1.000
L SHC ZHLPOURE TOTA02 0Ln00ze 1,000 1300 00 1,001 1500 1596 1.001s - 4817 1.000

SHC FPOMS oeael 1072024 1,000 1500 2,000 1.000 1.506 1598 0598 0 6220 i
A3 s EPORE D93IES VIR 1000 | 1500 | 2000 | 1008 | 1%@ | 19w 1006x - 13357 055
R i 22a-PORE &T185 0300 1,000 1,500 2000 o 1,504 2,004 1,008 - 14572 1.000
R} L 28-PORL 26254 O3/ 102028 1000 1500 pli 1.005 1,508 2,008 1.007x - 9.635 1009
R S 204PCHR 626131 41208 L.o00 1.500 2000 95 1455 2001 1002 - 5489 1000
A | s ] TOTE40 OVIV202 1000 | 1s00 | ze0o 1858 1,599 0.957x + 2375 1.000
s | wc 2POES TOTHSE DA 1000 | 1500 | 2000 | 1000 | 14es 1997 0555 « 8558 1.000
A7 S 2ePCHRE ToTaRz Lol 1000 1500 2000 il 1362 1996 1000 - 2818 1000
A SKC 224PONRE TOT38E 08102024 1,000 1,500 2,000 wr 1.507 2008 L005% - 6653 1000
AIY SHC Taa-PLURE 61095 Da/10/2024 1,000 1500 | 2000 1,000 1,856 1,967 (L5599 + 0854 1000

Calibrated by Approved by

§

Aot

13t 10a.M.109. AavTaR wadld il

£ S.P.S. CONSULTING SERVICE CO,, LTD.
S.P.S. CONSULT E

A AN 10800
7 Sol Phaholyothin 24, Phanclyothia Rd.. Jompel. Chaluchek. Basghek 10300
Tl ; (662) 3F4T70-77. P : (2] 5124221, E-mald : galeBpseon.COMm.. W SS00NCOM

Personal Pump Calibration Report

—
I

Calibration Method : Dry Cal Primary Flowmater ] | Model : Defender 510-H SN 136164
Environmental Conditions.
Temperature i 25 + 3 k:
Prassure L1010 = as mmbar
Personal Pump Data Calibration Data
Flow Rate (mi/min) T ——
Mo, | Brand Model Serlal Mo, Date Setting Actual (Q std)
1 2 3 1 2 3 ¥ R
Ry | s 2atpoma | eizess | oanwzoze | reoo | 1se0 | 2000 | seos | wsos [ ozon 1007x - 10270 099
Ral SxC 229-PLNRA 626140 [e7g 1oy 1,000 1,500 2,000 1,000 1,506 203 1002 - 16427 1.000
p2 | s zapcxne | G2easy | oanozane | 1000 | tsoo | oo | oo | 1506 | 1eee 0.998x + 6229 1000
s | e 220000 | 6as12e | owaozom | w00 | iS00 | 2000 | 9w 1504 | 2000 1008 - 10732 1000
el E 23PN SOATES 011072028 1,000 1,500 2,000 1,000 1,497 2,001 1000x - 0.172 1.000
S Zepoira | soetwr | oenwzezs | 1000 | nseo | 200 | wer 109 | 1wom 1.001x - 3542 1000
mr | s zeecxpn | mzma | ovwzsd | oo | soo | 2000 | woos | rses | 2oce 100k~ 1215 100
SKC nepoim | mzz | oaiodon 1000 | 1m0 | 2000 | soos | 1sex | 200 1002k » 0.235 1000
mee | sk zeeroxmn | mi2orsE | osaovos oo | s | 2000 | oo | naes | 20m 0.9%x « 0.228 1.000
seC zeapcxmn | atzomsr | o3iveo oo | vseo | zpm | e a0 | 1999 1004 - 19816 1000
sl | s 2200008 | Al9est | oa10/2020 o0 | 1500 | zooo | e 1502 | 1996 1,000« - 2618 100
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Calibratian Mathod : Dry Cal Primary Flowmeter | | Model : Defender 5104 | SN 136164
Calibeation Data
Rotameter Data Callbration Data
Value From C; Curve
Mo | Brand Model Date Flow Rate (Reading) Actual (€ std)
1 2 3 1 z 3 ¥ [
HE0L | Dwyer = 500 1000 | 2000 | soos | mooos | 1eeas 1,003 + 0055 1000
wage | Owyer VFB-65 wm@? 00 1,000 2000 001 9589 | ioezd 1.002s - 2872 0995
HAgs | Ovyer VFB-65 021072028 00 1000 | 2000 | sore | ema | zos 0.978x + 6,383 1000
HAoa | Owyer VB85 w20 500 100 | 2000 | s3 | wma | sz 1001% - 1518 0995
WRas | Owyer VFB-65 ol0na 500 1000 | 2000 | sooz | oozs | am00a 1,002 - 01160 1000
Hds | Dwyer VFB-£5 500 2000 10028 1000

F-GO10 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
www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:2 OF2

Calibration Report

EQUIPMENT £ DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER H METTLER TOLEDO S/N H 1126422905

ID No ' BAOS/50 RECEIVED DATE + 08-Mar-24

AIR PRESSURE 3 101 0mbar = Imbar CALIBRATION DATE  : 08-Mar-24
AMBIENT TEMPERATURE 3 Pl 6 S il e RELATIVE HUMIDITY 53 %RH =10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019° BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. 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 :-

t

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 OK-1-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

L

. 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) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF IBRATION :- WITHOUT ADJIUSTMENT

1, ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 ¢ WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

LV S

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.09994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100,00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (2)
1 50.0000
3 NI 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 £
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.Ltd Date Tested: July 4, 2024
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 10f 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
MODEL SERIAL NUMBER
OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 September 30, 2024

VIS Wavecal solution N930-2946 January 30, 2025
Instrument Cal. STD4 N930-0221 November 30, 2024
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
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 4, 2024
1. 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. N/A
4. PERFORMANCE CHECKS
A. Torch View Alignment.
B. Wavelength Calibration.

Page 2 of 4

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

')

PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00550
Ni 231.604 nm <0.008 0.00714
Ni 341.476 nm <0.012 0.00790
Spectral Resolution : VIS La 408.672 nm <0.020 0.01655
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.72 %
Zn 213.856 nm % RSD <1.0 0.66 %
Mn 257.610 nm % RSD <1.0 0.30 %
La 379.478 nm % RSD <1.0 0.98 %
Ba 455.403 nm % RSD <1.0 0.95 %
Ba 493.408 nm % RSD <1.0 0.78 %
Detection Limits : Axial TI  190.080 nm 3(sd) 6.22 ppb
As 193.696 nm 3(sd) 6.44 ppb
Pb 220.353 nm 3(sd) 2.06 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 78.26 ppb
Zn 213.856 nm 3(sd) 2.07 ppb
Mn 257.610 nm 3(sd) 0.52 ppb
La 379.478 nm 3(sd) 2.63 ppb
Ba 455.403 nm 3(sd) 0.08 ppb
Ba 493.408 nm 3(sd) 0.75 ppb
BEC : Axial (IB X 500)/(1S-1B) Cd 226.502 nm <150 ppb 64.72
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 15.04
Page 3 of 4

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

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER  077C7042401 DATE TESTED July 4, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

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

the PerkinElmer Specifications listed on this certificate.

meets

does not meet

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

including warranty terms.

Service DenartmentPerkinElmer L td.

Authorized Representative: __ |

(

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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ARCHEMICA

Certificate of Calibration

Aquion: Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION  S/N:190840059

AS-DV S/N : 190915235

for

S.P.S. Consultipg,gervice Co., Ltd.

[
i

Operator Sig ' June 24, 2024

Test Engineer
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NSC-TISI-TIS 17025
CALIBRATION 0037

NSC-TISI-TIS 17025
17-TISTA CRUIBRATION o7

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267
CALIBRATION CERTIFICATE
Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phahelyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Deseription : Sound Calibrator Temperature :(23+3)%C
Manufacturer : ACO Relative Humidity : (50 +15) %
Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital 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. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
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 résding is attached herewith and the uncertainty limits quoted refer to the

measured values only.
Date of Receipt : 22 Feb. 2024
Date of Calibration 4 Mar. 2024 1/ 2“{ v

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267
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%.
Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 2011Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiritten permission is obtained from the govemer of TISTR

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated b, Approved b

Electrical anaﬂﬂm“i:ls Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011267022200795001
End of Certificate 242

4 Mar. 2024

Date of Calibration

Date of Issue 5 Mar. 2024

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results sxcept in full are prohibited unless written permission Is obtalned from the governor of TISTR

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha. Amphoe Khleng Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. (66)0 2577 5000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax (66) 0 2323 9165 Fax. (66) D 2579 8592

E-mail : umpai@tistr.orth Website:wwwtistrorth E-mail : mtcgtistr.onth E-mail : sumaleeg@tistr.onth

FM.BLMTC.002 Rev.d4

Head Office Office/Laboratory Cffice

35 Mu 3 Tambon Kblong Ha, Amphoe Khleng Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thatand  Thailand

Tel. (66} O 2577 9000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) D 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitemww.tistr.orth E-mail ; mtcg@tistrarth E-mail ; sumalee@tistr.orth
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Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand [ ACO ] Number | AC 03/56 |
Madel [ 2127 ] Serial Na. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 04 March 2024 ]
Due Date | 04 March 2025 |
Calibration Pata
Sound Level Meter Data Calibration Data
SLM No, Brand Model Serlal No. Date s A,
Before Adjustment Alter Adjustment
| Aco-res aco | eess 00192037 10 December 2024 93.9 83,0
ACO-R28 . ACO 8236 00192040 10 December 2024 93.9 83.9
ACO-R28 ACO 8238 00192041 10 December 2024 93.9 239
Acoustic Certified Value : Thailand Institule of Scientifie and Technological Research (TISTR) 93.85 + 0,10 dB

Calibeated by Approved by s

o,

NSC-TISI-TIS 17028
7-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0562 MTC No. EEL. BP.  T71/0767

CALIBRATION CERTIFICATE

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

: 8.P.S Consulting Services Co.,Ltd,

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

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer :SVANTEK Relative Humidity : (50 + 15) %

Model 1 5V34 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. 133137

Standards used : 1. Digital 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. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-T722A 5/N 041477D122,

7. Condenser Microphone Bruel&Kjaer 4180 5/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 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 : 31 Jul. 2024
Date of Calibration : 6 Aug. 2024 1/ "-\y
The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unles ten parrnission is obtained from the governor of TISTR.
FM.BLMTC.002 Rew.s
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang. 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyag, Chatuchak,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 2036
Fax. (66) 0 2577 9002

Changwat Samutprakan 10280, Thalland
Tel. (66) 0.2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail : micgtistr.orth Website : www.tistr.orth

Bangkak 10900, Thailand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827
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: NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0562 MTC No. EEL. BP, 71/0767
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%.
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.50 -0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 *1:5 +2.0%

3. Total Distortion

Standard Mierophone Measured Total Distortion Uncertainty Toleranee limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.48 + 0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by Approved

Electrical and E’lac?o?:,;ﬁ]-caﬂs Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2011267073102836002
End of Certificate 2/2

Date of Calibration : 6 Aug. 2024
Date of Issue : 7 Aug. 2024

13t 1ad.il.10d. Apuiane wadid hiia

§ %s.-P.s.IGONsuurnNG SERVICE CO., LTD.
: ; ;:‘m nltr":aliwml :lu q;:!mllllu!fm ﬂum 1:1.0“:
Fam 1 {B6T)
Noise Duse R_785/24

Noise Dose Meter Calibration Report

Acoustic Calibrator Thata

Brand | SVANTEK | Number | SV 01/60 ]
Madel | sVa4 | Serial No. | 33137 |
Calibration Range | 114 dB, 1000 Hz | Last Catibration | 06 August 2024 |
Due Date | 06 August 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Rewling |dB]
SLM No. Brand Maodel Serial N, Drate

Before Adjustment Aler Adjustinent

_ NMD-BO1 | SVANTEK SV-10415 BOB40 10 December 2024 1135 113.5

NMD-R13 | SVANTEK SV-1041S 634238 10 December 2024 113.5 1135

NMDO-RZ5 | SVANTEK SV-1041S 80835 10 December 2024 1135 1135

Acoustic Cerlified Value : Thaland Institute of Scientific and Technological Research ( TISTR)

113.50+ 0.10 dB

The results relate only to the items testad/calibrated or value assigned.
Advertising the Repori/Certificate and publicity of the results except in full are prohibited unless written permission fs obtained from the governor of TISTR.

FM.BLMTC.002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphee Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphioe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chanewat Pathumtharm 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand
Tel (66) 0 2577 9036 Tel (66) 02323 1672-80 ext. 115, 116 Tel. (66002579 1121-30 ext. 5219, 5225 5217
Fax: (66) 0 2577 9009 (66) 08 3219 9440 (66} 08 1869 6827
E-mail : micatistrorth Webshte @ www.tistr.orth

Calibrated
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‘i METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number ! SPR24080586-1 Page: 1 of 3

Customer ¢ 5.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Quest Technologies

Model : QUESTemp 34

Serial Number TEND40005

ID. Number . RD4

Environmental Conditions

Ambient Temperature 236 T 2% Received Date 30 Aug 2024
Relative Humidity 50 % t15% Calibration Date 30 Aug 2024
Location of Calibration : In-Lab Recommend Due Date 30 Aug 2025
Calibration Procedure SP-CPT-04-13 Date of Issue 31 Aug 2024

Method of Calibration

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

requirement of ISO/IEC 17026:2017 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 without written approval of SP Metrology
System (Thailand).

Calibrated Approved

(1))

o

Autharized Signatory

LLE

SP-FM-04-15rev.0

g METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

“‘:(“'{:I\‘:_:;;"‘:r,,
R R - 7 T
s Calibration Report
Certificate Number SPR24080586-1 Page :2 of 3

[ OO 62/6Y

= Reference Standards

g Equipment Name Model Serial No. Certificate No. | Due. Date
-: Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
= THERMO-HYGROMETER 5020A A4T046 QR24-0167 26 Jan 2025
2 -

3 Traceability

; This certification is traceable to the International System of Unit maintained at :

f SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

M

{ PUEpieYL ) ozt

MMM

\BSBINAUINERE

LUDY BLEHL

SF-FM-04-15 rev.0
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METROLOGY ¢

e /)

&

N

W

YSTEM ( THAILAND ) CO.,LTD.

Result of Calibration " ===
Certificate No. :  SPR24080586-1 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: "C
Temperature Standard uuc Efior Uncertainty
Setting Reading Reading t (£}
30.0 30.025 30.1 0.075 0.20
35.0 35.020 35.1 0.080 0.20
40.0 40.018 40.1 0.082 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : "C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (£)
30.0 30.025 30.0 ~-0.025 0.20
35.0 35.020 35.0 -0.020 0.20
40.0 40.018 40.0 -0.018 0.20
Temperature Accuracy in the Measurement, (GLOBE) Unit : °"C
Temperature Standard uuc Eiter Uncertainty
Setting Reading Reading (+)
30.0 30,025 30,2 0.175 0.20
35.0 35.020 35.2 D.180 0.20
40.0 40,018 40.2 D.182 0.20
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified 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 approximatély 95%.
= End of Certificate -

SP-FM-04-15 REV.0

o= e ar : L.
U3HN 109.1.10d. AoUaie 1wasid NN

- S.P.S. CONSULTING SERVICE C
7 24 &

oot VAR

Ad.. Jampal,

0., LTD.

AN 10800
ngkok 10900

7 Sol y 24, Phaholy
%“nwh& Tel ; (662) 939-4370-72, Fax ; (662) 513-4221, E-mall ; Sale@spacon com.. wikw.spscon.com

Heat R180

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. : R04

Brand ¢ Quest Technologies
Model ¢ QUESTemp 34
Serial No. TEMNO40005

Verification Date
Ambient Temp.
Barometric Pressure
Relative Hurnidity

10 December 2024

24.5 °c
1011 mmbar
49 %

Verification Module (Electronic Sensor Check) :
Verification Module No.: 21 wae = 125°C, DB =471 °C, G =693°C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading ‘o

UUC* Reading (°)

Carrection {OCI

Tolerance Limit (°C)

12.5

126

-0.1

+0.5

Dry Probe Temperature Measurement

Verification Module Reading (OC}

UUC* Reading (°C)

Correction ("0)

Tolerance Limit (C)

47.1 47.2 -0.1 +05
Globe Probe Temperature Measurement
Verffication Module Reading (°C) UUC® Reading (°C) Corection (°C) Tolerance Limit (°C)
693 69.2 0.1 +05

UUC* = UNIT UNDER CALIBRATION

Verifie

Approved
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Certificate of Calibration

Certificate Number ! SPR24080586-2 Page: 1 of 3
Customer 1 8.P.5. CONSULTING SERVICE CO,, LTD.

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

Bangkok 10900
Equipment Name Area Heat Stress Monitor
Manufacturer Metrosonics
Model hs-32
Serial Number MCD070028
ID. Number RO&
Environmental Conditions
Ambient Temperature 23 ¢t 20 Received Date 30 Aug 2024
Relative Humidity 50% *15% Calibration Date 30 Aug 2024
Location of Calibration In-Lab Recommend Due Date 30 Aug 2025
Calibration Procedure SP-CPT-04-13 Date of Issue 31 Aug 2024

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 determing if the results meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology
System (Thailand).

Calibrate Approved by

Authorized Signatory

SP-FM-04-15 rev.0

1D LINE : [ECT 7025

g4 Suen(guoy

121 IuByjwnug

( pugjieyl ) o2

) 8L

BINAUINGE MMM

ﬁ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S,

A

= % o
,'1 N
Lol

T ACCREDITED

Certificate Number SPR24080586-2 Page:2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-805 NiA SPR24020149-7 | 23 Feb 2025
THERMO-HYGROMETER 50204 A47046 QR24-0167 26 Jan 2025

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

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0
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1D LINE: IECY7025

CIERCEUITRUINGE MMM RAUel ¢ 0222-661 (299) AL ( puejeyl ) o121 (ueynlnyley duenjguopy (sEUOIN T 0OW 62/89

Wod'¥L

) METROLOGY S

'STEM ( THAILAND ) CO.,LTD.

\.\v\"l"r'?lr
i,,/_\f/'/:\‘n‘\.\: ACCREDITED
Result of Calibration ™
Certificate No.: SPR24080586-2 Page : 3 0f 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading o (eade’)
30.0 30.018 30.0 -0.018 0.20
35.0 35.012 35.0 -0.012 0.20
40,0 40.022 40.0 -0.022 0.20
Temperature Accuracy in the Measurement. (ORY) Unit: *C
Temperature Standard uuc EftoF Uncertainty
Setting Reading Reading ffo ()
30.0 30.018 30.0 =0.018 0.20
35.0 35.012 35.0 -0.012 0.20
40.0 40.022 40.0 -0.022 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
Temperature Standard uuc Ear Uncertainty
Setting Reading Reading 3 (£)
30.0 30.018 30.1 0.082 0.20
35.0 35.012 35.1 0.088 0.20
40.0 40.022 401 0.078 0.20
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Cettificate is not certified 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

7 Sol F 24

Heat R180

13 108.7.109. aaudany wadld Niie
!§ S.P.S.' QONSULT[NG SERVICE
T 24 i

B Rd., .Iml!W'-“
Tel ; (662) 939-4370-71. Fax : (662) 513-4221. E-mail : sale@ispscon.com., Wit 5pS00n. com

CO., LTD.

N{ANHT 10900
ngkok 10800

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. :  R0&

Verification Date

10 December 2024

Brand ¢ METROSOMICS Ambient Temp. 24.5 °C
Model i hs-32 Barometric Pressure 1011 mmbar
Serial No. MCD070028 Relative Hurnidity 49 %
Verification Module (Electronic Sensor Check)
Verification Module No.: 21 W8 =125°C, DB =471 °C, G = 693°C
Result of Verification : Without Adjustment
Wet Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction ('C) Tolerance Limit (')
125 127 0.2 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (*C) UUC* Reading (°C) Correction ('Q) Tolerance Limit (°C)
471 4710 0.1 +05
Globe Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction C0) Tolerance Limit (°C)
69.3 69.4 0.1 +0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

Approved b



EM-BK490923
Rectangle

EM-BK490923
Rectangle


U0 T 0O G2fRY

el uetguntied JuenEuop] s

[§®

a4 puBpeEty )

o
&
:'_\J
&

LEH" MMV

)
=

Las”

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e,
e
e
3 S ACCAEDITED
Ly o ——
LR L BATION AN
T,

Certificate of Calibration

Certificate Number Page: 1 of 3

: SPR24030285-1

Customer : 5.P.S. CONSULTING SERVICE CQ., LTD.

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

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AV,
N 2

Bangkok 10900

Equipment Name
Manufacturer
Model

Serial Number

1D, Number

Environmental Conditions
Ambient Temperature

Relative Humidity
Location of Calibration

Calibration Procedure

Area Heat Stress Manitor

Quest Technologies

QUESTemp 34

TEHO20208

RO8

23ct 2¢ Received Date

50% *15% Calibration Date
In-Lab Recommend Due Date
SP-CPT-04-13 Date of Issue

19 Mar 2024
20 Mar 2024
20 Mar 2025

21 Mar 2024

s Py
Certificate Number SPR24030285-1 Page :2 of 3
= Reference Standards
z [ Equipment Name Model Serial No. Certificate No. | Due. Date
B | Humidity Chamber TH-80S N/A SPR24020148-7 | 23 Feb 2025
E |THERMO-HYGROMETER 5020A A47046 | QR24-0167 | 26Jan 2025
=

Traceability

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used 1o 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 mests their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System(Thailand).

Calibrated b Approved by

Autharized Signatory

SP-FM-04-15 rev.0

raw.01

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

Quality Reborn Ca., Ltd
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Result of Calibration

Certificate No. @ SPR24030285-1 Page:3of 3
Temperature Accuracy in the Measurement. (WET) Unit: "C
Tempearature Standard uuc Erro Uncertainty

Setting Reading Reading Tor {+) |
1
30.0 30.014 30.2 0.186 0.20 '
|
35.0 35.012 35.2 0.188 0.20
40.0 40.017 40.2 0.183 0.20
Temperature-Accuracy in the Measurement. (DRY) Unit : °C
Temparature Standard uuc Error Uncertainty
Satting Reading Reading (£}
30.0 30.014 30.0 -0,014 0.20
35.0 35.012 35.0 -0.012 0.20
40.0 40.017 40.0 -0.017 0.20
Temperature Acclracy in the Measurement. (GLOBE} Unit : "C
Humidity Standard uuc Etror Uncertainty
Setting Reading Reading ) (%)
30.0 30.014 301 0.086 0.20
35.0 35.012 35.1 0.088 0.20
40.0 40.017 40.1 0.083 0.20
Note &

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

This.Cettificate is not certified for any commercial transaction

Measurement Uncertainty
The reported unce:ia:my of measurement is the expanded uncertainty obtained by mu
standard uncertainty with the coverage factor k = 2, providing a level of confidence appr

- End of Certificate -
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£8.P.5. CONSULTING SERVICE CO,, LTD.
7 4 uy

RINT NI 10800
7 Sol F 24, Phahaly Rd., Jompol, angkok 10300
Tel : (662) 939-4370-72 Fax : (662} 5134221, E-mall : salefhapecon.com.. WWw.SHSON.com

Heat R180
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. @ R08 Verification Date 10 December 2024
Brand Quest Technologies Ambient Temp. 24.5 °c
Model QUESTemp 34 Barometric Pressure 1011 mmbar
Serlal No. TEHD90208 Relative Humidity 49 %

Verification Module (Electronic Sensor Check) :
Verification Module No.: 21 we=125°C, DB =471 °C, G=693°C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C) Correction (') Tolerance Limit (°C)
125 123 02 +05
Dry Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)

471 473 0.2 +0.5
Globe Probe Temperature Measurement
Verification Module Reatling ‘o UUC* Reading ‘o Correction {*C) Tolerance Limit ()
6593 69.2 01 +05

UUC* = UNIT UNDER CALIBRATION

Verifie



EM-BK490923
Rectangle

EM-BK490923
Rectangle


