ANIANUINT 4

LN THRULNIBUAINYNABIVBNLATDEBNTIINAMAINTILING DY

AnATWRINIATUUSIEINA
AMATWBINIARINUNEINLTA
SEAULEYY

Qzumwffq
AanTWaINIAlUNTINY
seaudeslunisyinenu

szauAuTaulunisvineu



AsETUTIENIsENa1sMIaUTisuAugndasuaATasiiafiuflage

o < a 4 Y 14 o A
wasiAIRsiiansaATsinuUANEIndaN (sTazaniiunig)

$19N15ASIAIN

I - '
LABIUBLNUAIDYN

] a ¢
LAFBIUBNTAIVILAINCU

= A A
YILAIDIUD

- o A
YBLAIDIND

1. Qmmwmmﬂ“luussmmﬂ

Total Suspended Particulate (TSP)

High Volume Air Sampler
Blow No. R06, R08

Digital Balance

Particulate Matter less than 10 microns (PM-
10)

High Volume PM-10 Air Sampler
Blow No. R16, R17

Digital Balance

Nitrogen Dioxide (NOx)

NO/NO,/NOx Analyzer No. RO5, RO7

NO/NO,/NOy Analyzer No. R05, RO7

2. Qmmwmmﬂmnﬂa'm

Total Suspended Particulate (TSP)

Console No. R05

Pitot Tube No. B35

Digital Balance

Oxides of Nitrogen (NO,) Vacuum Gauge Spectrophotometer
3. szaudadluussennid
Leq 24 hr, Loo, Lmax Lan Acoustic Calibrator -
Sound Level Meter No. ACO-R08, R09, R10,
R11, R20
4. aunwidl
pH pH Meter

Total Suspended Solids (TSS)

Digital Balance

CoD

COD Reactor

Grease & Oil

Digital Balance

5. aunwanidluaniuiinnu

Total Dust

Personal Pump SKC No. R14, R16
Rotameter No. H- R0O5

Digital Balance

Respirable Dust

Aluminium

Personal Pump SKC No. R13
Rotameter No. H- RO5

Personal Pump SKC No. R28, R31
Rotameter No. H- R0O5

Digital Balance

ICP

Hydrogen Fluoride

Oil Mist

Personal Pump SKC No. R23
Rotameter No. L-R05
Personal Pump SKC No. R25
Rotameter No. L- R0O5

lon Chromatography

lon Chromatography

6. seaudeslunisyineu

Leq 1 hr, Leg 8 hrilag

Acoustic Calibrator

Sound Level Meter ACO No. R25, R28, R30

Noise Dose

Acoustic Calibrator

Sound Level Meter ACO No. R03, R05, R13

7. ssauanuioulunisvineu

WBGT

Heat Meter No. R04, R09, R11

RP/N028/23/JUL-DEC/CAL.ODT
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¥ £8.P.S. CONSULTING SERVICE CO., LTD.
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A SN : 3611
Calibration Data
High Yolume Air Sampler Data Calibration Data
Recorder No. Blawer No. Date Actual Flowrate (1 /min) R

B36 B35 01/11/2023 y = 1.247x-5.373 0,999
B Ba6 02/11/2023 y = 1.190x-2.630 0.995
BaT B37 01/11/2023 y = 1.188x-2.249 0.999
Bag B3E 01/11/2023 y = 1.191x-56.061 0.995
B39 Bag 01/11/2023 y = 1.230x~-3.336 0.995
B40 B4D 02/11/2023 y = 1.172x-2.695 0.998
B41 B41 02/11/2023 y = 1.169x-2.206 0.998
B42 B42 02/11/2023 ¥y =1.212x~5.591 0.998
B43 B43 03/11/2023 y = 1.223x-3.058 0.997
Bdd B44 01/11/2023 ¥ = 1.194x-2.207 0.996
RO1 RO1 08/11/2023 ¥ = 1.199x-4.374 0.998
ROZ RO2 06/11/2023 y = 1.229x-6.243 0.999
RO3 RO3 08/11/2023 ¥ =1.239x-7.264 0.998
RO4 RO4 09/11/2023 y=1.182x-3.161 0.998
ROS5 ROG 09/11/2023 y = 1.141x-2.095 0.997
ROG ROG 03/11/2023 ¥ = 1.155x-2.543 0.997
ROT ROT 08/11/2023 ¥ = 1.067x+1.380 0.999
ROE RO8 02/11/2023 ¥ = 1.230x-6.615 0.997
ROS RO9 04/11/2023 y=1.188x-1.331 0.997
R10 R10 0471172028 y = 1.213x-3.571 0.998
R11 RI11 01/11/2028 y = 1.136x-2.2569 0.999
R12 R12 01/11/2023 y = 1.145x-8.404 0.998
R13 R13 0271172023 ¥y = 1.076x-0.153 0.999
R14 R14 02/11/2023 y = 1.168x+1.197 0.998
R16 R15 08/11/2023 y=1.171x-4.133 0.997
R16 R16 08/11/2028 y = 1.142x-3.462 0.999
R17 R17 01/11/2023 y = 1.168x-3.932 0.998
R18 R18 01/11/2023 y = 1.192x-4.280 0.998
R19 R19 01/11/2023 ¥y = 1.158x~-4.004 0.998
R20 R20 02/11/2023 y=1191x-4.426 0.987

U5t (0. W.104. AaudaRy Wwadid Mna

¥ $5p.S. CONSULTING SERVICE CO., LTD.
9 7 Tniiu 24 1H WATATNT I 10900
qﬁ 7 Soi Phahalyothin 2¢, Pranolyothin Arl. Jompol, Chaluchak. Ringiok 10900
el (662) SI9-400-72. Pax : (667) 5134221, F-msd; sakefspscon com. veve sgs00m com
High Volume PM-10 Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard Madel : TE 5025A SN 3611
Calibration Datn
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (It fmin) 5
RO1 RO1 01/11/2023 y=1.166x-2.827 0.999
ROZ RO2 01/11/2023 ¥ = 1.140x+0.079 0,998
RO3 RO3 02/11/2023 y=1.176x-2.983 0.999
RO4 RO4 01/11/2023 y = 1.155x-3.417 0.996
ROS ROS 01/11/2023 y=1.193x-5.553 0.998
ROG ROG 08/11/2023 ¥ = 1173x-2.245 0.998
ROT ROT 08/11/2023 ¥y =1.183x-3.521 0.999
RO& ROB 06/11/2023 ¥ =1.195x-5.732 0.997
RO9 RO9 01/11/2023 y = 1.161x-3.857 0.995
R10 RI10D 09/11/2023 ¥ = 1.181x-4.105 0.998
R11 R11 09/11/2023 y = 1.155x~-0.430 0.996
R12 R12 09/11/2023 y=1.196x-4.411 0.9939
R13 R13 09/11/2023 y = 1.188x-3.031 0,996
R14 R14 01/11/2023 y=1.167x-2.357 0.998
R15 R15 02/11/2023 y=1.186x-3.860 0.998
R16 R16 02/11/2023 ¥ =1.18Tx-2.636 0.9939
R17 R1T 02/11/2023 y=1.168x-3.318 0.996
R18 R18 03s11/2023 y = 1.190x-4.826 0.987
R19 R19 01/11/2023 y=1.152x-2.131 0.996
R20 R20 01/11/2023 y=1.183x-4.568 0.997
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CALIBRATION REPORT
CALIBRATION REPORT
CHEMILUMINESCENT MO / NO, / NO, ANALYZER
—— — e S— CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 7 December 2023 | BRAND ; MooeL: | 200 = —
| DATE: || 17 December 2023 BRAND : MODEL : 200E J
. s o, [ ] EE=Tm [
NO. SERIAL NO.
Calibrator (Dilution System)
— = odel 700 Calibrator (Dilution System)
ran : '
Last Cal. Date : 08 August 2023 Serial No. ;911 Brand i AP Model : 700
Reference Standard Gas Last Cal. Date : 08 August 2023 Serial No. £ 911
Refe
Standard Gas Nt Oade (NO) Cylinder No. T D636192 o Sfetenize Standsld Gad _
Certified Date - 20 April 2022 | Expired Date : 20 April 2023 Cylinder Conc, 1 49.1 ppm z‘an_ﬂr’:;doias : Nzgﬁc O:a;oez[zN ) T e ?:mjer :o. - D636192
ertifi te ; il X te 5 ril inder Conc. : 49.1 ppm
CALIBRATING CONDITION s Pl o il £
e CALIBRATING CONDITION
Jri———1 |
CALIBRATION SETTING 1 —
CALIBRATION SETTING
Span Initial Reading (Befare Adj).PPB Final Reading (After Ad).)PPB
Span Initial Reading (Before Ad).),PPB Final Reading (After Adj.)PPB
Set Point Expected Concentration Analyzer Response %60if Analyzer Response Slope
Sat Point Expected Concentration Analyzer Response S6Dif Analyzer Response Slope
Zero 0 011 2 0 E P 0 010 0
NO Span 400 400.1 0025 400.0 1009 o : . -
o e e e o 5 NO Span 400 3999 -0.025 400.0 1007
- NO, Span 400 400.2 0.050 400.0 1011
AP| Model 200 NO, Analyzer Check List
APl Medel 200E NO,, Analyzer Check List
Val Observed Value Units Nominal Range
Test Values Test Values Observed Value Units Nominal Range
500 ) 500 standard
HEhGE " - p i RANGE 500 PPB 500 standard
L Wi [t
STARLTTY (Hess G = e S STABILITY (Zero Gas) 0.1 PR < 2 with zero air
coimin
SAMILE PO 5? = = '15 SAMPLE FLOW 510 cchrin 500 + 50
OZONE FLOW : ’:‘“ = : = OZONE FLOW 79 cc/min 80+ 15
» m - -
PMT 1032 s e PMT 103.3 my -20 - 150
AZERO 2o il e AZERO 94.0 Y 20 150
H¥PS b L : CT"S & HVPS 670 v 420 - 500 constant
RCELL TEMP ks = ik RCELL TEMP 503 o 501
BOX TEMP 292 x B-48 BOX TEMP 295 °c 8-48
T
PMT TEMP 7.4 3 2 PMT TEMP 71 % T:2
MOLY TEMP 315.3 € 315435 MOLY TEMP 3148 o 31545
RCELL PRESS 54 INHeA 2+ 10 consleni RCELL PRESS 83 IN-He-A Z- 10 constant
SAMPLE PRESS 286 IN-He-A 2530 constant SAMPLE PRESS 284 IN-Hg-4 25 - 30 canstant
NO Span Conc 400 FED 205t NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PP8 20 20,000 NO, Span Conc 400 PPE 20 - 20,000
NO Stope 1.009 = L0=03 NO Slope 1007 5 10.03
NO, Slope 1013 = Lo 0.2 Oy Slope 1011 g 10:03
NO Offset 16 my -20 to +150 NO Offset 15 mv 20 to +150
NO, Offset 10 my 20t0 150 NO, Offset 09 my -20to 150
Stability at Zero 0.1 PPB =02 Stability at Zera 0.1 PPB <02
< 2 ppb @ 400 ppb span gas
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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) B09-4584
www.qcealibration.com
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CALIMKATION 0049

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 : 23M2441
REFERENCE No : 68471-1

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
METTLER TOLEDO
XS105DU
1126422905

: BA 05/50

PAGE: 1 OF 2

CERTIFICATE No : 23M2441

EQUIPMENT
MANUFACTURER

1D No

AlIR PRESSURE

AMBIENT TEMPERATURE

Calibration Report

DIGITAL BALANCE
METTLER TOLEDO
BA 05/50

1010mbar £ Imbar
232 G120

CONDITION OF THIS RESULTS OF CALIBRATION

MODEL

S/N

RECEIVED DATE
CALIBRATION DATE
RELATIVE HUMIDITY

PAGE :20F 2

XS105DU
1126422905
10-Mar-23
10-Mar-23

49 %RH + 10% RH

. 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.

USED ITEM

: S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLY OTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

10-Mar-23

&

16-Mar-23

10-Mar-23

THIS CERTIFICATE MAY NOT BE RE

PRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 02

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 M2302014S 02-Feb-25

W

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT;-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

I. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50,0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 Nl 4 2 50.0001
3 50.0000
2 3 4 50.0000
=] 49.9999
OFF-CENTER LOADING 0.0001

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANL

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY
END OF CALIBRATION REPORT
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£ S.P.S. CONSULTING SERVICE CO., LTD.

i ilﬂ'!q'll‘li AJUNHT 10900
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s P.S. CONSULTING SERVICE CO., LTD.
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Tel : (642) 93847072, Fax : (662) 5134221, E-miail : sabeapscon.conm.. wWww.SEsCn.com

Console Calibration Report

Pitot Tube Calibration Report

Calibration Method | [ Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date ¥ DH_, (mmH,0)
BO1 1563 04/09/2023 0.997 50.11
BO2 8002514 06/09/2023 1.002 49.25
BO3 1503016 05/09/2023 0.998 50.44
BO4 00006659 05/09/2023 1.004 49.37
B05 00007428 05/09/2023 0.996 49.77
RO1 1561 06/09/2023 1.004 49.86
RO2 8002513 08/09/2023 1.005 50.36
RO3 1570 07/09/2023 0.997 49.55
Ro4 8002519 04/09/2023 1.004 49.69
ROS 1503015 07/09/2023 0.999 50.08
Remark:  Accept Value of y(test) is 0.97 <y <1.03

Calibration Method | | Standard Pitot Tube -
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

BO3 s 0.99 01/11/2023 0.84 085
BO4 s 0.99 011172023 0.84 084
BOS S 0.99 01/11/2023 0.85 084
BO7 s 0.99 01/11/2023 0.84 083
BOS 5 0.99 02/11/2023 0.85 084
BOY s 0.99 02/11/2023 0.84 084
Bl 5 0.99 021112023 0.85 084
Bl6 5 0.99 03/11/2023 0.84 084
BIR ] 0,99 03/11/2023 0.84 085
BI9 H 0.99 031172023 0.84 085
B21 8 0.99 01172023 0.84 084
B24 5 0.99 02/11/2023 0.84 083
B27 5 0.99 021172023 0.85 084
B30 5 0.99 011172023 0.84 085
B3l s 0.99 021172023 0.84 084
B3 s 0.99 021172023 0.84 085
B35 5 0.99 02/11/2023 0.84 084
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CALIBRATION LABORATORY CO.LTD. .

M e il
2/10-11,14,55 Soi Prasert Manukit 29 Yagk 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i!HEEﬂEﬁe
Tel. 02-578-0353-4 Fax: 02-578-2672 www.caHaboraory.com E-mailsale@cataboralory.com % ;/;:\\ &

CLC

Accreditod
IBO/EC 17028

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE
MANUFACTURER
MODEL / TYPE
SERIAL NO.

CLID. NO.

JOB CONTROL NO.

VACUUM GAUGE
HI-LIGHT

N/A
N/A[64-220088-1]
212301419
230725081570

CUSTOMER

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

7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900

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

I of the Calibration Luk ¥ Co., Ltd.

Report of ealibration sereening must not be taken in part. Except complete, Without the app

Sittipong Pimdee

Calibrated By :

Approved By :

31 July 2023

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

to the International System of Units { S1)

Certificate No. Q23081570

F3-011-04/01-12 page | of 3

A
ACDM-2814

Of- 00}
¥
[CIF: charh

eclecalibration

CALIBRATION LABORATORY CO.LTD. &

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

f’ﬁ‘_— ACCREDITED
Tel, 02-578-0353-4 Fax: 02-578-2672  www.caldaboratory.com  E-mailsale@cal-aboratory.com '/,’!/FQ\\I\\“ -~ EEERTR

CLC i MBI AREASLAEMEHT
Accredited ACDM-2814

IBOJIEC 17028

REPORT OF CALIBRATION
FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE N/A
SERIAL NO. N/A[64-220088-1]
DATE OF CALIBRATION 26 July 2023
DUE DATE OF CALIBRATION ~ : 26 July 2024

ENVIRONMENT CONDITIONS :

Temperature : (23F 2)%C Relative Humidity : (553 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/N. 8295020 with Pressure Module Model 700PD5 S/N. 89404505,

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

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

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 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. Q23081570

F3-011-04/01-12 page2of 3

@checalibration
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CALIBRATION LABORATORY CO.LTD. . 0o , Uit toa.#L.104. nsudais wadis il
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2/10-11,14,55 Soi Prasen Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M N R R B . ?‘P‘S'v ‘;QDISULI!»NE,EEEVFE %9;,‘,,"]1.2;
Tel. 02:578-03534. Fax: 02:578-2672  wwwi.cablaboratory com ~ Emaitsa@cakiaboratonyoon %, 77 . e AL 22, .. Jompal. Chatachak, angiak 10900
CLC eyl b PR ety A ! Tel : (662) 930-4370-72. Fane : (662) 134221, F-mal ¢ soBspacon.ovm.. vewn 3pscon.com
Accredited ACDM2E1S
e ] | Personal Pump Calibration Report I
| Calibration Method : Dry Cal Primary Flowmeter I I Model : Defender 510-H S ;136164 —l
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment () adjustment e o .
Pressure . 1010 z 15  mmbar
The DUC was exercised by applying a known pressure from its zero to full scale | 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, Fetsona Puip DAt = nawm:n L
Wmm Mo. | Brand Model Serfal No. Date Setting Actual (@ std) Value From Callbration Curve
1 2 3 1 2 3 ¥ R/
CORRECTION OF PRESSURE 801 | sko 2epciRs | 262101 o2z 100 | 1500 | 2000 w7 1450 | 1995 0.958x - 5196 1000
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg ) SR SK | POV | Gl | O | WO LSO | 200 | %5 | el | isw | 09%e-029 | Lo
oo | s mepomd | 1208 0210203 1000 | 1500 | 2000 i 1408 | 199 1004 - 17.211 0999
(inHg) Up Down Up Down Up Down Bod | skc | 2eapckRa | co2B0d | oanoaoes | 1000 | 1300 | 2000 | oo | 1se | ew 0.999x - 3961 1000
B80S SKC 228-PCRRS 612693 03/10/°2023 1,000 1,500 2,000 1,000 1,500 1,998 1,008« - 19.568 0598
0 0.00 0.00 0.0 0.0 0.0 0.0 Bos | sic | oaaeoxms | ze2ses | ownomoes | 1000 | aso0 | 2000 | s | weer | veme 1005 - 13275 1,000
5 1507 -15.10 45 A5 +0.5 +0.5 BOT Sk 20PN £26262 04/10/2023 1,000 1.500 2,000 997 1451 1992 0.995x +» 0.103 1.000
BO8 SKC 224-PCXAR 826100 031072023 1,000 1,500 2,000 w5 1,890 1594 090 - 3162 1.000
-10 -32.10 -32.13 -9.5 -0.5 +0.5 +0.5 BO9 SHT 224.PCHRS 626479 DY10/2023 1,000 1,500 2,000 1m2 1,500 2,001 0958+ 1.604 0,995
B1a SKC 224-PCXRE 051950 05/10/2023 1,000 1,500 2,000 992 1,886 1.994 1.002x - 11.842 1.000
<15 -49.20 -49.23 -14.5 -14.5 0.5 +0.5 B | s 220.PCXRE 564315 05/10/2023 1000 | 1500 | 2000 593 1501 1,99 1.010x - 26.335 039
-20 -66.26 -66.26 -19.6 -196 0.4 0.4 Bz | s zzerome | omMess 05102023 | 1000 | 1500 | 2000 | 1000 | tase | 19se L1007 - 17.721 0959
813 | sk 226-POM | s02073 04/10/2023 1000 | 150 | 2000 | 1000 | tees | yeer 0.986x + 13398 1.000
-25 -83.30 -83.33 -24.6 -24.6 +0.4 +0.4 816 | sC 228-PCXRA 626313 0410/2023 1,000 1500 | 2000 956 1493 | 1996 0599 - 2380 3
815 | sec 20pcRa | d2eame 06/10/2023 1000 | 1500 | 2000 | 1000 | 1e8 | 1908 1.007x - 16.567 0959
=0 -100.39 -100.39 2 -29.6 04 4 Bi6 | sk | zevcxns | ezearr | osnocaoes | 1000 | 1so0 | zmoo | seor | nese | asse 1010 - 21673 09%
Unccrlainly ufmcasurcmcnt +0.2 Il'ng BIT SKL 2-POHRG 626860 0611072023 1,000 1,500 2,000 1000 1492 1598 0597 - 1L.BSS 1.000
B8 | sk z2apcxns | olams 03/10/2023 wooo | 1so0 | 2000 955 tas | 182 1.000x - 5493 1000
Transmitting fluid : Air. 519 | sxc 22apcxnd | eo1sm 021002023 oo | 150 | 2000 991 1500 | 1998 1015 - 32522 0595
Technical Note. Conversion factor | kPa ; 0.2953003 inHg Bon | s 220pCxRa | evisar 02102023 Loos | 1s00 | 2000 | 1om | s | 1010w - 23222 039
821 | sk zaroxr | emisa 031072023 1000 | 150 | 2000 530 11 | s 1,004 - 12,881 1000
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54 822 | s« 26PCRE | 691654 03102023 1000 | 150 | zoo0 991 1992 | 1994 1.002% - 9.860 1.000
823 | sk 2ePCiRs | TeRIm 02/10/2023 1000 | 1500 | 2000 | e Lame | 1997 1,018 - 31810 055
B24 SKC 224-PCXRY 626353 02/10/2023 1,000 1,500 2,000 100 1450 2,001 1.011x - ZLET6 0,599
B25 SHC 224-PCHRA ToB4EY 04/10/2023 1,000 1 2,000 996 1,857 1589 0.5x + 6619 1000
B26 SKC 224-PCXRG 798479 05/10/2023 1,000 1,500 2,000 G 14892 1,950 0.99¢x - 1.186 1000
Bz7 SHC 224-PCXRE E916T3 O9/10/2023 1,000 1,500 2,000 589 1.506 1998 1.016x - M 644 0999
This report is valid for the above stated instrument/s only. o EAPOOR | W | N0 | o0 | | aow | owR | LT | 19% e n e
B9 224-POXR4 6256472 09/10/2023 1,000 1,500 2,000 998 1,465 1992 0.597x - 0693 1.000
830 | sec arcms | seram V102023 too0 | 1500 | 2m00 993 10 | 180 0999 - 7320 1000
B | sec e V102023 2000 | 1500 | zooo | wom | neer | reer 1007« - 18788 099
B3z | sko aerom | omiser o4/10/2023 1000 | 1500 | 200 538 1499 | 199 1.00%x = 22780 095
833 | skC ZePCRd | 0eiTSe 051042023 1000 | 1500 | zo00 | 1000 | neme | 1999 0995 - 0223 1000
BM | skc mroma | s19e 051042023 1000 | 1500 | 200 952 1501 | 1se7 1013 - 31362 0999
B35 | sk zmepoe | soem 031042023 1000 | 1500 | 20m w58 a9 | 199 0558 - 7.157 0999
B3 | ke mercxne | spsien 74102023 woo | 1500 | 2000 | wss 1087 | 1% 0591 + 3501 1000
o7 | e maboda | easass 021002023 woo | 1500 | 2000 | w0 150 | 199 1.000x - 6520 1.000
444 End of Certificate ##4 38 | s erome | sasier OV10/2023 woo | 1s0 | 2000 589 1a9 | 1998 1.015x - 35470 055
Certificate No. Q23081570
F3-011-04/01-12 page 3of 3
e
gcarlhratiu:
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_QUALITY CALIBRATION

U3 10d.7.104. AeuFai wadls e

g !Es P.S. CONSULTING SERVICE CO,, LTD.
% NN 10800
*Q,( r Sol mnumh 24, Phanolyolhin Rd.. Jampal, Bhatuchas, Bangiok 10900
T - (G62) 93937072 Fox : (662) 5134221, E-muall ¢ sale@epscon.com. Wiw.SpECn com
I Rotameter Calibration Report (For Personal Pump High Flow Adjust) —l
| Calibration Method : Dry Cal Primary Flowmeter I I Modeal : Defender 510-H S/ £ 136164 —I
Callbration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 H 3 1 z 3 ¥ "
H-RO Dwyer VFB-65 02/10/2023 500 1000 | 2000 5029 | 9942 | 19774 1,003 - 7,740 0999
HAOZ | Dwyer VFB-65 06/10/2023 500 1000 | 2000 | asse | 9ess | zo08e 0995x + 3,126 1000
HAD} | Dwyer VFB-65 04/10/2023 500 1000 | zooo | soa3 | sson | 19e9s 0987 + 9,890 1,000
HA04 | Dwyer VFB-65 021023 500 1000 | 2000 | a9s9 | oss1 | 20062 1.008% - 15.756 0959
H-RO5 Dwyar VFB-45 D3/10/2023 500 1000 | 2000 | s0m1 913 | 2013 1.000x - 1,636 1,000
H-AOG Dwyer VP65 05/10/2023 500 1,000 2,000 4992 997.2 1974.6 0.990x + 3.062 0559
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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 : 23M2441 PAGE :20F 2
Calibration Report

EQUIPMENT ¥ DIGITAL BALANCE MODEL i H XS105DU

MANUFACTURER E METTLER TOLEDO SIN 3 1126422905

1D No 5 BA 05/50 RECEIVED DATE : 10-Mar-23

AIR PRESSURE 2 1010mbar £ 1mbar CALIBRATION DATE 10-Mar-23

AMBIENT TEMPERATURE B 28°C+1°C RELATIVE HUMIDITY 49 %RH £ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. 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 L, SEHEAR O CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S. 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 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 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0,00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50,0000
3 N\~ 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UN

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Calibration Mode :

Condition As Found : GOOD

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

Location : ORGANIC LABORATORY IV
Ambient Temperature: ( 250+ 5 ) 20
Relative Humidity : (484+ 25) %

30 AUGUST 2023
30 AUGUST 2023
31 AUGUST 2023

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

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

QF-TS512-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
ARSI CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages 1203
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-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 A -01,ASTM E925-02

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

Material Due Date
Holmium liquid 01/11/2024
Didymium liquid RM-DL 28012 02/11/2024
Neutral density filter RM-IN2N3N 13877 03/11/2024
Potassium dichromate solutions ~ RM-0204060810 14204 02/11/2024
Potassium lodide solution - KI-0701-001 08/04/2024

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

(Without adjustment)
Certified Values of UUC* Readin,

- Reference Material (nm) (nm) *

278.13 278.3

361.25 ] 4
RM-HL 467.82 2.00

536.56 2.00

640.50 2.00
RM-DL 740.09 . 2.00

864.94 865.0 0.06 0.16 2.00

UUCH* = Unit Under Calibration

QF-TS12-04-4-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :3o0f3

(Without adjustment)
Wavelength Nominal  Certified UUC* Reading Error Uncertainty k
M ial
MREIR] ey RSN T nikiasa (A) | Aksosbance (A  {A) £(A) Factor

29360 1.0 . i 0.0047  0.0031 2,00
._ 440.0 29914 0.7 ),744 RN 0015 0.0032 2,00
29381 0.5 0.0032 2.00
2 29360 1.0 0.0030 2.00
=S 546.1 29914 0.7 2.00
o 29381 0.5 0.5073 2,00
8 29360 1.0 1.0222
a 590.0 29914 0.7 0.7237 0.7234
g 29381 0.5 0.5361 0.5360
2 29360 10 0.9753 0.9775
635.0 29914 0.7 0.6910 0.6910
__ 29381 0.5 0.5211 0.5210
Wesicii Wavelength Solution Certified UUC* Reading  Error
!e' E! !!'_'Em Absorbance (A) Absorbance (A)  (A)
] 20 0.2422 0.2462 40 ]
g 40 0.4866 0.4900 2.00
3 235.0 60 0.7414 0.7390 2.00
.f_ : 80 0.9858 0.9871
= 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotom Model Lambda 25 S/N 5015141230

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 0.0111 3.9564
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

QF-TS12-04-4-020664
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U39 1pa. M. 108, Aauais R e

£8.P.8. CONSULTING SERVICE CO,, LTD.

2NN 10800

7 Sol Phaholyothin 24, Prahelysthia Rd., Jampol, Chatuchak, Bangkok 10900
el - {562) 339-4370-72. Fam : (662) 51340001, Eomasd : salepncon. com.. werm.sgacon com

Calibration Report
Non-Dispersive Infrared CO Analyzer

Date 13 December 2023 Brand : Model :
Na. CO-BO2 Serial No.
Calibrator (Dilution System)
Brand : API Maodel : 700
Last Cal. Date = 08 August 2023 Serial No. : 81
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : 0196045
Certified Date = 16 April 2022 Expired Date 1 15 April 2024 Cylinder Conc, : 4,570 ppm
Calibrating Condition
psae e[z < "

Calibration Setting

Span Initial Reading (Before Ad)), PPM Final Reading (After Adj.), PPM
Set Point Expected Concentration Analyzer Response S0if Analyzer Response
Zero 0 0.10 0
€0 Span 40.00 39.97 -0.075 40.00
APl Model 3008 CO Analyzer Check List
Parameter Observed Value Units MNominal Range

Range 50 PPN 0-1000 ppm
Stability 0.10 PPM <1 ppm With Zero Air
CO Measure 4015.7 my 25004600 mV
CO Reference 3948.5 my 25004600 mV
Measure/Reference Ratio 1.160 1.1-1.3 W/Zero Air
Sample Pressure 284 In-Hg-A ~2"« Ambient Absolute Pressure
Sample Flow 804 CC/Min BOO = 10%
Sample Temperature 482 & 4.4
Bench Temperature 48.0 % 8.2
Wheel Temperature 685 % 6842
Bax Temperature 309 % Ambient Temp +7 4 10
Photo-Drive 30381 my 250 mV to 4750 my
Slope 1.m7 10403
Offset 0.2 0.03



EM-BK490923
Rectangle


SELAULEEY




NEC-TISI-TIS 17028
ATISTR CALIBRATION (037

Request No.

Submitted by
Address

Calibrated at

Date of Receipt

measured values only.

Date of Calibration : 29 Mar. 2023

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-66/0413 MTC No. EEL. BP.  109/0366

CALIBRATION CERTIFICATE

: 5.P.S. Consulting Service Co.,Ltd.
: 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
 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 123 +£3)°C
Manufacturer 1 ACO Relative Humidity (50 + 15) %

Model 1 2127 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/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Elecironic 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

1 27 Mar. 2023

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

Advertising th ifi : i : i 4
L ertising the Repon/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemaor of TISTR,

NSC-TISITIS 17025
CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
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 2001Pa at 1000 Hz
Acoustic Output in dB re 20pPa , 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 limi
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
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 1.80 +0.50 +3.0%

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

as not

Date of Calibration 1 29 Mar. 2023
Date of Issue : 30 Mar. 2023

End of C

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumthani 12120, Thailand Amphoe Muare, Changwat Samutprakan 10280, Thailand  Thalland I
;’el. (66) 0 15;: 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
ax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mall : rumpai@tistr.or.th Websiteawaww. tistr.or.th E-mail : mtcgtistr.or.th E-mail : sumaleegtistror.th

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

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Kmong Ha, Amphoe KhlongLuang  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand ' I

;’el. {(t;t;g iii;? 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
ax 79009 Fax. (66) 0 2323 9165 Fax. (66} 0 2579 8592

E-mail : rumpaigtistr.orth Website:www tistrorth  E-mall : mtcatistr.orth E-mail : sumaleeg@tistr.or.th
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3 Lo ii.1ad. AnutfaRa addd it
= 8.P.S. CONSULTING SERVICE CO., LTD.

7 sammnelodu 24 nuwmalulu aziivasma maseing njunne 10300
7 58 Phataryainia 24, Paasahaibin Ad., Jompsl. Castechak Ranghak 10900

Nois: R_735/23
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO Number | AC 03/56 |
Model | 2127 Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz Last Catibration | 28 March 2023 |
Due Date [ 29 March 2024 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM Mo Brand Muddel Serial No, Mrate
Before Adjustment Alter Adjustment
ACO-ROB ACO 6236 00152082 17 December 2023 84.0 4.0
ACO-RO9 ACO 6236 00172035 17 December 2023 041 94.0
ACO-R10 ACO 6236 00172037 17 December 2023 94.0 940
ACO-R11 ACO 6236 00172038 17 December 2023 84.0 34.0
ACO-R20 ACO 5236 00182003 17 December 2023 941 04.0
Acoustic Certified Value : Thailand Institute of Scientifie and Technological Research ( TISTR) 93.94 + 0.10 dB
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BKK_EL0043

Agilent Technologies (Thailand) Limited Tel, +662 637 6363
S U CHU LIANG BLDG, 22/F UNIT AD Fae: +662 632 4334
- Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email.  cccsmiBagilentcom
Bangkok 10500 Thailand Website:  www.agilontcom/chem

Customer Contact:

ALS Laboratory Group (Thailand) Co
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX 1D : 0105540004859

bounced-imchom.chanattagarn@alsglobal.com
227158760519

Invoice To:

ALS Laboratory Group (Thailand) Co
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:

ALS Laboratory Group (Thailand) Co
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lab

Dept

progucts

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bldg, 22/F Unit AD

968 Rama 4 Road, Silom, Bangrak.

Bangkok 10500 Thailand

Tax ID : 0105542066218

SERVICE REPORT

Customer Purchase Customer Number:

Order Number: 70371013

Service Request: Service Request Date: ]
;ﬁﬁce Order: Service Confirmation: 1

6006068207 6904837529

Direct Inquiries to:

Contact Name: Customer Contact Center
Contact E-mail: cee-smt@agilent.com

Contact Telephone: +B62 637 6363

Contact Fax: +B62 632 4334

Leam mare about Agilant's Special Offers. Products, Services and our
full range of lab ductivity soluti ized for your
lications and workflows. Visit us at www.agilent.com/chom

Citibank N A, Bangkok Branch ORIGINAL
398 21 Building. it Road, Ki Nau
Sub-district, Wattana District, Bangkok 10110 Thailand

Acc, Mo: 012-4452-007 .

THB:Krung Thai Bank PCL

Siam Square Br.416/1-2 Rama | Rd.Pathumwan, BKK 10330

Thailand

Page 10f 3

Service Instrument:

Service Confirmation Number: 6904837529
Service Confirmation Date: 06.04.2023

Model Model Description Serial Number System Handle Parent Asset
Number
SYS-IM- | ICPMS 7900 System
| 7900
GB410A SPS4 A pler AU15430722 ICP MS 7900 SYS-IM-7300
GB411A IS1S 3 for Agilent JP15510227 ICP MS 7900 SYS-IM-7900
7850/7900/8900 d
G3292A PSC 6106T Chiller 2U15A1948 ICP MS 7900 SYS-IM-7900 |
| GB403A | Agilent 7900 ICP-MS JP15471169 ICP MS 7800 SYS-IM-7900 N
Service ltems:
Item | Service/Part# | Description Qty | Entitlement Service Start Service End
1000 |EOQ Enterprise Operational 1.00 | Agreement 06.04,2023 | 06.04.2023
Qualification Entitlement -
100 % covered
1010 |5185-5850 ICP-MS Checkout Solutions | 1.00 | Agreement J
Entitlement -
100 % covered
Additional Information:

Page 2 of 3
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Service Confirmation Number: 6904837529
Service Confirmation Date: 06.04.2023

Service Information:

Problem Description:
WU-S-00-ICP MS 7900-5001143313

Service Provided:
Test 00 cantrol of instrument ICPMS = BKK_EL0043. After done all instrument test all Pass.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:
6.0 1.0
Customer Field Service

Representative Name:
Panthep Kurasathain

Customer Name:
Anchalee Khamjan

Additional Comments:

Page 30f3
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGROK 10250
NSC-TISI-TIS1T025
TEL.0-2717-3000-27 FAX.0-2719-94584 CALIBRATION 0008

‘Q\\:-Ij/f/h"z
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
% 3

Cert. No.: 22TM1517
Page: 1of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UFE 500

Serial No. : G511.1572

ID No. : RYG_ENO010

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 : 20 October 2022

Calibration Date : 20 October 2022

Ambient Temperature : (26+10) c

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon
Approved by :

( ) Pornthippa Tameyakul
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date : : 2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificale may not be reproduced other than in full, except with the prior writien

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

A 0046908
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Equipment : Hot Air Oven Cert. No.: 22TM1517 Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used Item Page: 20of 3 Condition As-Received : Used Item Page: 30of 3
Reference : 2210-03760C-2 Reference : 2210-03760C-2
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC*:  Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration | UUC* uuc* Temperature Temperature Overall Unceriaints Coverage
The temperature scale used was based on ITS-80. Point Setting | Reading stability uniformity Variation | Factor
Condition of this result of calibration (°C) falen (26 (£°C) (°C) {*c) (2°C) k
1. Reference standard instrument:- 104.0 104.0 104.0 0.076 0.52 0.60 042 2
Instrument Model Serial No. Cert. No. Due Date 180.0 180.0 180.0 0.13 0.88 1.2 1.1 2
1 }‘ Data ‘Mquismon . 34!_;?2}\ . MY49023932 221.M97 29 Jul 2023 Calibration Measured Temperature ( °C )
2. This certificate is valid only to the item calibrated on date and place of calibration. Point Position
. ThF: c?rgﬁﬁtm; is t:'aceable. to ;::rllnteir::tllcnal System of Unit. (°c) 1 2 3 2 5 6 7 8 9 (ref.)
——F“”w 2 ofal;U';_ o o fr ) Witsou . JusTeY 104.0 | 103.768 | 103.734 | 103.723 | 103.800 | 104.215 [ 104.131 | 104.132 | 103.740 | 103.747
HEEON O A SInperalieSouros : — 180.0 | 179.723 | 179.359 | 179.439 | 179.488 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605
Fresh air setting : Close Environment during calibration
Beginning Finished Average* : The average of 30 values in each position.
f Temp. ( °C ) o5 25 Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensol
2 4 REL.Humid. ( % ) 54 59 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
C‘l g AC Supply ( Volt ) 223 225 temperature at the reference location which are observed at the same time or at as close an observation time as
g possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
H $ tHi2 $ Ref. Std. ID No.: @ Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
i i " * .
— Calibration Point uuc* : Unit Under Calibration
o /T.L & o Note : The reported uncertainty of measurement was included stability and excluded uniformity .
= “"o Position:| (180)°C (104)°C ; -
-_— . The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
W factor k, providing a level of confidence of approximately 95 %.
1 21-16TC-01 | 20-16RTD-01 P PSRRI,
2 21-16TC-02 | 20-16RTD-02 005
i E : e 3 21-16TC-03 | 20-16RTD-03
Probe Installation Details : 1 of CI 4 21-16TC-04 | 20-16RTD-04
a= 50 cm &: 940 m 5 21-16TC05 | 22-16RTD-05
b= 50 cm i : goe  m 6 21-16TC-06 | 20-16RTD-06
c= 50 cm . = gt B 7 21-16TC-07 | 20-16RTD-07
saty= B W 8 | 21-16TC-08 | 22-16RTD-08
9 (ref.) 21-18TC-09 | 22-16RTD-08

21132465
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX. 0-2719-9484

Certificate of Calibration

RYG_ENO0012

NSC-TISITIS1TO2S
CALIBRATION 0008

Cert. No.: 22TM1518
Page: 1 0of3

Equipment : Hot Air Oven Cert. No.: 22TM1518
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2210-03760C-3

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

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
( ) Pornthippa Tal

(v) Malee Butkru
{ ) Suwit Imjai

Issue Date :

Hot Air Ove
Memmert
UF 110
B416.2420
RYG_ENOO

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thailand

Oven Room

20 October 2022
20 October 2022
(26+10)°C
(50 +30)%

Man Pattanapongpaiboon

2 November 2022

Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34972A MY49023932 22LM97
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.
Result of Calibration :- (*) Without Adjustment

Due Date
29 Jul 2023

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
— Beginning | _Finished
4 4 Temp. (°C) 25 25
REL.Humid. ( % ) 54 59
2 . w‘};’ AC Supply ( Volt ) 223 225
H 8 ?Hﬂ 8 Ref. Std. ID No.: @
H Calibration Point
Wie T, Thle /
e Position:| (180)°C (104)°c
" i) 21-16TC-01 | 20-16RTD-01
2 21-16TC-02 | 20-16RTD-02
) 3 | 21-16TC-03 | 20-16RTD-03
Probe Installation Details : Dimension of Chamber : 4 21-16TC-04 | 20-16RTD-04
a= 50 om D= 040 m 5 21-16TC-05 | 22-16RTD-05
b= 50 cm W= 056 m 6 21-16TC-06 | 20-16RTD-06
c= 50 om = ol 7 | 21-16TC07 | 20-16RTD-07
Gapaey=. Q11 m° 8 21-16TC-08 | 22-16RTD-08
9 (ref) | 21-16TC-09 | 22-16RTD-09

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reprodiced other than in full, except with the prior writlen
Approval of the hewd of Corporate Services 3 : Equipment Calibration and Testing Services,

A 0046907

21132468
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Equipment : Hot Air Oven Cert. No.: 22TM1518

Condition As-Received : Used Item Page: 30of3

Reference : 2210-03760C-3

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UuUC* vuc* Temperature Temperature Overall irioarisiy| Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) () (°C) (x°C) (c) (°c) (£°C) k
104.0 104.0 104.0 0.15 0.74 1.1 0.42 2
180.0 180.0 180.0 0.15 1.2 1.8 11 2

Calibration Measured Temperature ( °C )
Point Position
(oS 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.479 | 103.888 | 104.462 | 104.206 | 103.963 | 104.129 | 103.657 | 104.058 | 104.287
180.0 180.379 | 179.934 | 180.821 | 179.799 | 180.592 | 179.804 | 179.131 | 179.543 | 180.237

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-

21132467

N :
stk Certificate of Calibration
"4%@‘\.‘
RO
Equipment: SPECTROPHOTOMETER Certificate No.: C06220464
Model: DRE000 Issued Date: 27 September 2022
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: KSPR2212224
Manufacturer: HACH Page: 10f3
Condition: In Condition
Customer: ALS Laboratory Group
616/10 Moo 5 T.Maenam Kh
A.Pluakdaeng, Rayong 2114
Environment Condition: ~ Temperature 231 *C
Humidity 654 %l
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry )
616/10 Moo 5§ T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 27 September 2022
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 Stama Scientific Limited.
The standard for Wavelength Certificate No. 81418 and 91435
The standard for Photometric Certificate No. 91441 and 101088
The standard for Stray light Certificate No. 101041 and 101040

for Spectral resolution Certificate No. 101037

to the Intemational System of Units (SI). Il provides traceability of measurement to inlemational o
national standard or other recognized national standard laboratories,

The measurement uncertainty staled is the which Is from the ty musltl by the age faclor (k=2) lo
provide a level of conf of 95%. It is in with the Guide 1o Exp of ty in M (GUM).

These results may be sffected by deviations from specified conditions. The resulls relate only lo the ilems tested, calibrated or sampled. The report shall not be
reproduced excepl in full without approval of DKSH Technology Limiled.

1iin Bunosioy maTuTal drvia

DKSH Technology Limited

2530 i R, Bangonak, PHakhonon, B 10280
Phone: +66 2630 7000  Emai: info. W

Delivering Growth - in Asia and Beyond.

CALFM-CO06-13: 20 Jul 2022
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Certificate No.: C06220464 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 4184 0.21 0.14
536.66 536.7 -0.04 0.14
637.98 638.3 -0.32 0.14
748.48 ; 748.8 -0.32 0.14
807,03 807.4 037 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5605 0.563 -0,0025 0.0045
420 nm
0.7334 0.737 -0.0036 0.0045 |
1.0534 1.057 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.663 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0312 1.034 <0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0036 0.0045
465 nm
0.6693 0.672 -0.0027 0.0045
0.9604 0.964 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.519 -0.0022 0.0045
546.1 nm
0.6903 0.691 <0.0007 0.0045
0.9904 0.992 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5526 0.554 -0.0015 0.0045
590 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.031 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0.538 -0.0013 0.0045
635 nm
0.6847 0.685 -0.0003 0.0046
0.9823 0.983 -0.0007 0.0045
uiin Ruscomoy o TuTad doin
DKSH Technology Limited
2533 fr 34 10260
2533 F Banghkok 10260
Phone: +68 2636 TOD0  Email: info. com Website: diksh. Ahadand

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022

Certificate No.: C06220464 Page3dof 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
0.7423 0.744 -0.0017 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0.8609 0.861 -0.0001 0.0084
0.0000 0.000 0.0000 0.0080
313nm
0.2895 0.202 <0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6381 0.638 0.0001 0.0080
Stray light *

Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.67 +/-0.11 nm 260.7 2.1 1.678
391.94 4/-0.11 nm 391.9 1.7 1.770

Speciral Resolution *
Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength ( nm ) 268.60 266.63 1.39 2.00

UUC: Wavelength (nm) 2668.2 266.1

Std Absorbance ( A) 0.4810 0.3176

Absorbance ( A) 0.373 0.268

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

The End of Ceriificate

i Rencomioy inaTuTal dafin
DKSH Technology Limited
n 3 10260
2533 Road, Bangkok 10260
Phone: 466 2630 7000  Email: info com  Webshe: thailand

Delivering Growth - in Asia and Beyond. CALFM-CO6-13: 20 Jul 2022
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lwnsvdaudniafasinfowinaan
nefilusu: KSPR2212224
wfisndosio: SPECTROPHOTOMETER 4u: DR6000 winuisuito: 1627845
nsI9d0Y (Fu) : ATI9FDY ()
27 Sep 2022 swnsnsrada 27 Sep 2022 WA
Undt | ‘Lind Und | Lidnd
General
| @ o 1. Awsiysouatos @ o
| @ m] 2. ArwsDn (w0oladhawe, mulu-uoniatos) = fa)
@ a 3. &y O - 10n 109 (On-Off Swicth) [ o
| @ | O [ 4 uon(Keyped) @ | O
) [} 5. wwen (Display, Screen Contrast) @ | o
Spectrophotometer
O (] 6. usoiulivh (Battery Backup) >= 2.5 VDC ] ]
(] (] 7. dwmulonaruurnliu (Wavelength Control) [m] [m]
@ o 8.  Amu1Alu (Wavelength Check) @ O | ese.1 10 656.1 nm
| @ O 9. uvavinflaus (UV < 3,000 hour) @ o
= =) 10.  uwmriuflauss (Visible < 5,000 hour) @ o
@ o 1. wao¥auatwiitoune (Carousel Module) @ [&
pH Meter and Conductivity Metsr
(m] O 12.  BifinTnen ( Electrode and Connection Cable ) 0 0
I8 O 13, swiustsazann’lu Electrode (Level KCI ) O O
- ] 14, shilafurlanw Electrode (Dust Protection Hood) t3 O
- O 16,  wr§ubilianTvan (Stand) ] 0
Turbldimeter
O O 16.  mnrweuildagn (No Sample) m] o
W = 17.  seiiuntsossinuiu (>= 2.5 lihu 3.0) o 0O
Automnatic titrator
(m] [m] 18.  dnm Piston Burettes o o
- [w] 19.  Function Rinsing and Dosing 0 [m]
E- O 20. sauvesuuwkasqUnInilsEnDy O o
Whuharaiouual ;
viin Auncosioy onTulal dfin
DKSH Technology Limited
2533 2 10260
2533 Sukhumvit Road, Bangchak, Phrakhanang, Bangkok 10260
Phone: +66 26307000  Emait info com  Website: ke

Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022
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Metrological Center

S CG SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT- BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T231670 Page 1 of 5

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Exprress

Model : B300 240

Serial No. : 2017 CODWI15

Customer Code : RYG_EN0142

ID No. : T6770A4

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

616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140
Customer Location : Environment Laboratory
Date of Receipt : 13 September 2023
Calibrated By
Approved By

Date of Issue

The uncertainties are for a

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

FM-L12 109/30-05-57
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Metrological Center Metrological Center

SCI ECO Services Company Limited a ‘ SCI ECO Services Company Limited
@ | SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 ( ‘ SCG

CEMENT-BUILDING MATERUALS oy g A 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T23167 P f
Certificate No. T231670 Page 20f 5 eritficate o b age 3 of 5
Calibration Report Calibration Report

Equipment : HEATING BLOCK

Date of Calibration : 19 September 2023

Environment : Temperature : 21.9°C-23.°C

Line Voltage : 226.1-2353 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration : =
. This equipment was calibrated by insert 29 standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according _TN229 TNZW _ + TNZR
to WI-T20 it Holed Halel0 _ _Holel3
All data show below were final values and the initial data from customer request . The temperature scale used ’ i el

| T~os TNZ39 TN B T

i I Holels Holel9 ) 3 Hole22

A ; 7 y " ST

was based on ITS - 90,
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date =
TC TYPET TN221-TN230 T230546 10 April 2024
TC TYPET TN231-TN240 T230546 10 April 2024
TC TYPET TN261-TN270 T230548 10 April 2024
DATA LOGGER 34970A T149 T230546 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :

Time Constant 1 Hour 18 Minute At 150 °C
Fresh Air Damper D Open DMin D Medium |:| Max
D Close
[X] Not Available :
5. Adjustment : TN267
() without adjustment ( X ) after adjustment 53 ) : Holess

FM-L13 [08/30-05-57 FM-L13 108/30-05-57
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Metrological Center Metrological Center
W, ' SCI ECO Services Company Limited @ l SCI ECO Services Company Limited
}@)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 ’ { SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS CEMENT- BUILDWHG MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website ;| www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T231670 Page 4of 5 Certificate No. T231670 Page Sof §

Calibration Report Calibration Report

Measurement Results Measurement Results
Average Standard Reading at each position {uC ] Average Standard Reading at each position {°C ]
Hole1 Hole2 Hale3 Holed Holes Hole6 Hole? Holes Holed3 Hole34 Hole3s Hole36 Hole37 Hole38 Hole39 Holed0
Calibration Point TN221 TN222 TN223 TN224 TN225 TN226 TN227 TN228 Calibration Point TN224 TN225 TN226 TN267 TN228 TN229 TN230 TN231
CALPOINT | Max 149.65 150,05 149.35 150.43 149.29 149.33 14962 149.48 CALPOINT | Max 150.20 150.35 149.13 150.04 150.45 149.74 15037 149.58
150 Min 149.44 149.84 149.14 15022 149.06 149.04 149.36 149.21 150 Min 150.22 148.94 148,94 149.85 150.28 149.59 150.24 149.32
Average|  149.55 149.94 149.25 150,32 149,18 149.19 149.49 149.35 Average|  150.21 149.65 149.04 149.94 150.36 149.67 150.31 149.45
Holed Hole10 Halel1 Holel2 Holel3, Holel4 Holel5 Holel6 Holed1 Holed2 Holed3 Holedd Holeds, Holed6 Holed? Holeds
TN229 TN230 TN231 TN232 TN233 TN234 TN235 TN236 TN232 TN233 TN234 TN235 TN236 TN238 TN239 TN240
Max 149.46 150,08 150.08 149.90 149.42 15034 149.47 149.37 Max 149.43 149.91 150.74 150.55 15045 151.17 150.84 149.59
Min 149.22 149.85 149,88 149.68 149.22 150.10 149.24 149.11 Min 149.25 149,70 150.54 150.39 150,29 151.01 150.70 149.45
Average|  149.34 149.96 149,98 149.79 149.32 150.22 149.35 149.24 Average|  149.34 149.80 150.64 150,47 150.37 151.09 150.77 149.52
Holel7 Holel8 Halel9 Hole20 Hale21 Hole22 Hole23 Hole2d Holed9 HoleS0 HoleS1 Hole52 Hole53 HoleS4 Holes5 HoleS6
TN238 TN239 TN240 TN261 TN262 TN263 TN264 TN265 TN261 TN262 TN263 TN264 TN265 TN266 TN267 TN268
Max 150.84 15049 149,98 149.28 150.17 150.17 149.30 149.28 Max 149.38 150,01 151.00 150.99 150.00 151.04 150.46 149.27
Min 150.61 150.30 149,79 149.10 149.89 149.89 149.07 149.01 Min 149,22 149.83 150.85 150.79 149.84 150.89 150.30 149.13
Average|  150.72 150.40 149.88 149,19 150,03 150.03 149.18 149.14 Average|  149.30 149.92 150.93 150.89 149.92 15097 150.38 149.20
Hole2s Hole26 Haole27 Hole28 Hole29 Hole3d Hole31 Hole32 HEATING BLOCK Temperature Distribution
TN266 TN267 TN268 TN269 TN270 TN221 TN222 TN223 " Reading (°C) " "
Setting ( C) Stability (+ C ) Uncertainty (+ C)
Max 150.79 149,49 149.90 150.00 149.90 150.44 150.92 150.55 Min , Max Average
Min 150.52 149.24 149.67 149.73 149.60 15023 150.73 150.36 150.0 149.9,150.1 150.0 0.16 0.97
Average| 150,66 149.36 149.79 149.86 149.75 150,34 150.82 150.45 SeTtisuated dizeningreschids: oriformisy.

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multipli

a level of confidence of approximately 95 % .
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RYG_ENO0163
v, Sartorius [Thailand) Co., Ltd.

Sartorius (Thanland} Co., Ltd. % :‘I; ;R:sm:s:aR:;’;-s Faxc 468 2643 8967, e-mait mﬁ&nm&ammm SA?TO? I L’g

128 Rama 9 Road, Huayh 10310

Tel: +66 2643 8361-6 , e-mail; lelandeunm:qm “'@*‘" J
Cs
===l .-’é e

NSC-TISI-TIS 17025
" CALIBRATION 0426

of Calibration

Of Ca“ bra Model Number: MCE224S-2S00-U Certificate No. : 23BCI0111
N i iicensisasonis ool Description : Analytical Balance Issued Date :  Friday, March 03, 2023
el Number : - - ertificate No
ST - Serial Number: 0038101399 Reference No. : 204833
Description : Analytical Balance Issued Date : " iday, wie . _——
e . 1D No. : RYG_EN0163
Serial Number : 0038101399 Reference No. : 204833 :
DN RYG — Manufacturer : Sartorius v R Page No. : 2of2
0 :
i Bt PageNo.: 102 Calibration Results : Without Adjustment
Customer Name : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T.Maenam Khu, A.Plusk Daeng, Rayong 21140, Thailand. The rep is the ability of a (o display nearty identical readouts | The off-center oading error i yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed  |readout of the load, ie. 1/3 or 1/4 of maximim capacity, placed in the
repeatedly on the weighing pan in the - The standard deviation is used fo middle of the weighing pan and belween each of four additional
Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) i o iivotasatiait s . points ( poci defined according to OIML R76).
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand. Normirial Valus  {Low Lo 20.0000 200.0000 Neriinal Valifes 100 g
[
Calibrated By :  Mr.Chonchai Inthana ik 20 g f 2000 | 200-0000  fTolerance 0.0004 g
20.0000 200.0000
Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by Tolarance o000~ 3000000 —_
e . R R, T 0.0001 g E | 4 ierence
I;s:;gd 1nhzt;r:sur:::n :Orn::edwe number (WI-003) 20.0000 ¥50.9950 —1 7_
a! on & t B S .. Y re—
Nominal Value : (High Load) 20.0001 | 200.0000 2| o0.0001
Metrological data : Ambients Conditions: 200 g 20.0000 | 200.0000 3| 0.0000
20.0000 | zo00.0000 -0.
Capacity: 220 g Readabity: 00001 g  Temperature: 242°C & 50°C Tolerance _ 2 3 _4:| 70-0001
Humidiy R i PR 0.0001 g 20.0001 200.0001 (™ 5 | -0.0001
Reasons for calibration Pressure R + e e - 8 | -
[ New Instaliation ] Service / Repai Re ' Equipment Condition: Good Operate [ Fair Standard Deviation 0.00004 0.00005
Linearity
Measurement Method UKAS Publication Ref :Lab 14 Bl s e " i
The measurement uncertainty stated is the expended uncertainty whld'l is obtained from the standard uncertainty rnultlplled by the The lndaiyaleo called fapanl smor. 0 the ofthe earvm ofa B from the bnssralop.
coverage factor (k=2) to provide a level of cc of approximately 95%. It is d ined in accordance with the Guide to Tolerance 0.0002 g
Expression of Uncertainty in Measurement (GUM), The calibration certificate documents the traceability to National Standards, which T - - — - T —_—— =
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
Sartorius Metrological Specifications. . (g) | " (@ . ; (@ (@ (@
e | 0.01 0.0100 0.0100 0.0000 0.00012
Traceability: ' 0.05 0.0500 0.0500 0.0000 0.00012
" | 0.1 0.1000 0.1000 0.0000 0.00012
Model Number | Description ITraceahiliy Cetificate No. Due Date [ 0.5 0.5000 0.5000 0.0000 0.00012
YCS011-522-00 weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT (C02212565 | 14-Sep-2023 ! 1 1.0000 1.0000 0.0000 0.00012
MHB-382SD |Humidity/Barometer/Temp Lutron MHB-382SD  DKSH (c19220444 5-Sep-2023 . 5 5.0000 | 5.0000 10.0000 0.00013
| 10 10.0000 | 10.0000 0.0000 0.0@013
T : ) . [ 20 20.0000 [ 20.0000 0.0000 0.00024
50 50.0000 [ 50.0000 0.0000 0.00014
This certificats relate and apply this equipment only. 100 100.0000 | 100.0000 T0.0000 | 0.00018
This certificate may not be reproduced other than in full ex 200 200.0000 | 200.0000 | 0.0000 0.00032
the prior written approval of the Verification Operation Divisi — : e — —_—
Sartorius (Thailand) Co., Ltd. End of Report.
SOP FM 33 03 February 2022 SOP FM 33 03 February 2022
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= Certificate of Calibration
T e
Equipment: SPECTROPHOTOMETER Certificate No.: C06230442
Model: DR3900 Issued Date: 22 September 2023
Serial No. (or ID.): 2021761 (RYG_EN0179) Job No.: WO-00005382
Manufacturer: HACH Page: 10of 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,L
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Environment Condition: =~ Temperature 241 +
Hurmidity 616 %RH £
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 18 September 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: 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

This certificate is issued the units of ding to the System of Units (SI). It provides traceabiity of to or
national or other d national I

The measurement uncertainty stated is the ty which is from the dard inty iplied by the ge factor (k=2) o
provide a level of of ly 85%. It is in with the Guide to E ion of in (GUM).

Thulmuhwbnmvbymﬁwmm.mmmmmhhmw.umwm,mmﬂlmh
reproduced except in full without approval of DKSH Technology Limited.

Wit funiodioy mnTuTal érfin

DKSH Technology Limited

253 ' n T s 10260

83 F Banghkok 10260

Phona: +66 2630 7000  Email: info Waebsite: thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022

&z DKSH

Certificate No.: C06230442 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 418 0.40 0.58
537.00 536 1.00 0.59
638.00 638 0.00 0.59
747 .61 748 -0.39 0.59
807.04 807 0.04 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 ¥ 0.0045
0.2930 0.289 0.0040 0.0045
420 nm
0.5168 0.517 -0.0002 0.0045
1.0298 1.026 0.0038 0.0045
0.0000 0.000 .+ 0.0000 0.0045
0.2867 0.281 0.0057 0.0045
440 nm
0.5073 0.506 0.0013 0.0045
1.0083 1.003 0.0053 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.249 0.0026 0.0045
465 nm
0.4595 0.461 -0.0015 0.0045
0.9334 0.933 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.244 0.0021 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.945 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.257 0.0024 0.0045
590 nm
0.5040 0.504 0.0000 0.0045
1.0032 1.000 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.256 0.0019 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9720 0.970 0.0020 0.0045
i funadiey maTuTad $affn
DKSH Technalogy Limited

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



EM-BK490923
Rectangle

EM-BK490923
Rectangle


&z DKSH

Certificate No.: C06230442 Page 3 of 3
Calibration Results:
Without Adjustment
Stray light *
Standard: cut-off uuc: Wavelength (nm) UuC: Transmission (%T) Absorbance ( A)
391.44 +/-0.11 nm 391 3.6 1.444

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

The End of Certificate
.
ulin fmwodey mATuTal difie
DKSH Technology
2533 ouungya’in uaer T 10260
2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Emai: info. com Website: thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022

&= DKSH

weitlueu: WO-00005382

'hJFI'l‘lﬂﬂilﬂﬂﬂ'lﬂlﬂ*ﬂ'ﬂ‘iﬂa'ﬂu'}ﬂi;ﬂll

silainiasiie; SPECTROPHOTOMETER 5u: DR3900 wnuauAtos: 2021761
ns9eaU (5u) ATIEBY ()
18 Sep 2023 swmsasada 18 Sep 2023 ML
Und | hind Und | hind

General
= O 1. Auauysouedas = O
= O 2. evwiszann ( Favldfatt, naolu-ueninas) = O
= O 3. & In - a0 (On-Off Swicth) = O
= O 4. 1unn (Keypad) @ | O
= 0O 5. wumea (Display, Screen Contrast) = O
Spectrophotometer
O 0O 6.  uswiulvivh (Battery Backup) >= 2.5 VDC O O
O | 7. dwulsnauumaliu (Wavelength Control) O O
= O 8.  muuMARL (Wavelength Check) & O | 807nm=807.3nm
o o 9. ummvrruilaus (UV < 3,000 hour) O O
= O 10.  umasriflauss (Visible < 5,000 hour) = o
o O 11.  waviauanudatine (Carousel Module) O O
pH Meter and Conductivity Meter
O O 12.  Hifanse ( Electrode and Connection Cable ) O O
O O 13.  swivdsazaulu Electrode (Level KCI ) O |
O O 14.  dhilafuilate Electrode (Dust Protection Hood) O O
= [m| 15.  aviudifinTvse (Stand) [m| O
Turbidimeter
O O 16.  mAueudidnga (No Sample) o O
O O 17.  sefiunnsdsvdineussuds (>= 2.5 iifiu 3.0) O O
Autornalic titrator
O O 18.  d@n Piston Burettes m] (]
(m] O 19.  Function Rinsing and Dosing (m] O
O O 20.  sauvedusuargUnsalsHNBY 0 0O
Woudaydauuain :
e
2533 T 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2630 7000  Emait; info com  Webse: thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022
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\ UTHN 194 W.10d. AauTa (9aId i
; S.P.S. CONSULTING SERVICE CO,, LTD,

J' Soi Plubnﬂynlhlﬂ 24, Phaholyolhin Rd., Jampal, :nalu:ill.’b

ANTT 10800
angkak 10900

Tl (662) 939437072 Fau : (662) 5139221, £-mad : saleapscon com.. v spscon.com

G WAL

W3S (0d.#.10d. anuTane el ifa
“Es P.S. CONSULTING SERVICE CO,, LTD.

wmuandng njanne 10800
? Sol Hunnlynhla 24, Phaholyolhin Rd.. Jompol, Chatichak, Bangkok 10900

|

Personal Pump Calibration Report

wﬂmﬂ“‘ Tl : (GG} 93-A3T0-72. Fox @ (662) 5134221, F-mual ¢ salnepnron com. WWW.SHEC0M.00M.
’ Rotameter Calibration Report (For Personal Pump High Flow Adjust)
| Calibration Method : Dry Cal Primary Flowmater I I Model : Defender 510-H 5/M : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (mb/min)
Value From Calibration Curve
Mo, Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 z 3 ¥ ]
H-AOL Dwiyer WFB-65 02/10/2023 500 1,000 2,000 5029 59432 19774 1.003x - 7,740 0955
HROZ Owyer VFB-65 06/10/2023 500 1,000 2,000 4559 9966 20084 0.995% + 3,128 1000
HEO} Dveyer VFB-65 04/10/2023 500 1,000 2,000 504.3 990.1 1969.6 0.987x + 9.650 LO0O
HA0Y Dveyer VFB-65 02/10/2023 500 1,000 2,000 4969 986.1 20062 1.004x - 15.756 0999

l_ Calibration Methad : Dry Cal Primary Flowmeter Model : Defender 510-H S ; 136164 —l
Environmental Conditions
Temperature 25 % b -
Pressure 1010 F] mmbar
Personal Pump Data Calibration Data
FowTate {oidind Value From Calibration Curve
Mo, | Brand Model Serial No, Date Setting Actual (Q std.)
1 2 3 1 2 3 y "
RO SKEC Z20PCXRG 02367 0210z 1,000 1500 | 2000 1,001 1,099 1,959 LO10x - 22581 0999
AOZ | skC 224-PCXRA 626850 06/10/2023 1000 | 200 1,000 %96 1893 1,985 0592« + 3782 1.000
RO3 | skC 220-PCIRA 691592 06/10/2023 1,000 1500 2000 958 1,495 1,994 059%x - 6,856 1000
04 SKC 226-PCXRA 631672 06/10/2023 1,000 1500 | 2m0 958 1491 1,589 0.991x + 5421 1.000
RIS SHC 228-PCHRA 798470 06/10/2023 1,000 1500 | 2000 999 1,895 1,995 1.005% - 18595 0999
Fide SKC 228-PCHAS 798456 02/10/2023 1,000 1500 | 2000 1000 1,888 1987 058X + 13358 1.000
RO7 SKEC 220.PCXAY TSEEED 02/10/2023 1,000 1500 | 2000 1,000 1497 1958 1,009 - 21685 0559
ROB | sec 220-PCXRE 883215 05/10/2023 1,000 1,500 2000 1,500 1950 0995 + 3109 1000
A% | skc 224.PCXRA 033650 05/10/2023 1.000 1500 2,000 59% 1497 1,996 LO0Bx - 21.526 0.9%9
RLO SKC 224-PCXRA 091765 05/ 10/2023 1,000 1,500 2000 996 1493 199 1000 - 6,596 1.000
Rl SKC 226-PCXRS 091763 04/10/2023 1,000 1500 | 2000 958 1,456 1,683 (0.998x - 9.396 0999
it SKC 226-PCXAS 091568 04/ 10/2023 1,000 1500 | 2,000 1,000 1897 1995 1.00% - 21,908 0599
R13 | skC 224-PCXAA 051638 02102023 1,000 1500 | 2000 508 1,095 1,588 0.59% + 2581 1000
R4 | sk 220-PCXRA 091768 04/10/2023 1,000 1500 | 2000 w8 1498 2,000 1.012x - 26,788 0555
RIS | skC 220-PONRE 529457 06/10/2023 1.000 1,500 2000 595 1092 1,987 0994 + 1457 1.000
A6 SHE 228-PCXAE 529643 041002023 1000 1,500 2,000 1,000 1.458 1997 1.007x - 17.908 0995
A7 SKC 224.PCXRE 529685 a1/1V2023 1000 1,500 2,000 998 1,456 1,598 1.011x - 25,586 0959
A8 SHC ZI4-PCXRE 566756 0310/2023 1,000 1500 | 2000 954 1,850 1,589 0995 - 1,759 1.000
R19 | skC 220-PCXRE 566802 02/10/2023 1,000 1500 | 2000 1000 1,496 1,599 1.010% - 22864 059
Rz | sk 220-POKRE 529089 0A/10/2023 1,000 1500 | 2000 992 1,506 1996 1.008x - 22.151 099
R21 SKC 224-PCXFS 865728 021072023 1.000 1,500 2000 592 1,486 1,950 1.002x - 11.842 1.000
A2z SKC 228-PCRRE 07834 03/10/2023 1.000 1,500 2,000 1,001 1500 1950 1.007x - 18.171 0.99%
R23 SKC 228-PCXRE 61067 06/10/2023 1000 1,500 2,000 1,000 1888 1993 0.692x 4 5744 1,000
H2g SKC 224-PCHRE 707893 05/10v/2023 1,000 1500 2,000 waq 1,505 1,996 1005 - 15.000 0.59%
RS SKC 224-FCHRB 61052 06/10/2023 1,000 1500 | 2000 959 1,495 1,589 0.991x + 5640 1.000
A2 | sC 224-PCXRE 707956 aT/10/2023 1,000 1500 | 2000 1010 1,897 2,002 0,599 - 2878 0999
R2T SKC 228-PCXRE 707398 07/10/2023 1,000 1500 | 2000 1,001 1,456 1597 1.008x - 20.237 099
SKC 228-PCXFE T07Ta81 0771072023 1.000 1,500 | 2000 993 1,506 1,995 1.002% - 10,719 1.000
R29 SKC 224-PCXRE 707802 04/10/2023 1.000 1,500 2,000 595 1,895 1,960 0.555% + 1.091 1,000
R3O SKC 220-PCXRE 093811 04/10/2023 1,000 1,500 2000 998 1955 3 0.997x - 0.693 1,000
A3 SKE 220-PCXRE 093163 06/10/2023 1,000 1500 | 2000 999 1502 1,997 0.588x + 9.127 059
R3Z SKC 228-PCXRE 671550 077102023 1,000 1500 | 2000 958 1,455 1,99 0.598x - 3.451 1.000
33 SKC 224-PCXRA 626254 07/10/2023 1,000 1500 | 2000 992 1,503 1,995 1001x - 30,016 0.995
A3 SKC 226-PCHRA 626131 03/10/2023 1,000 1500 | 2000 950 1459 1997 1014x - 32586 0995
35 SKC 224-PCYRE 707460 07/10/2023 1,000 1500 | 2000 60 1501 1597 1.005x - 15898 1.000
A%e SKC 224-PCXRE 707486 05/10/2023 1.000 1,500 2000 1,000 1,897 1997 1.002% - 7.597 1.000
R37 SKE 220-PCHRE TOTa32 02/10/2023 1,000 1,500 2,000 45 1,498 1595 0.99% - 4856 1.000
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S/N: 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (mU/min)
No. Brand Madel Date. Flow Rate (Reading) Actual (Q std.) e oo
1 2 3 1 2 3 y L3
L1 Dhwyer VFA-2L 02M10/2023 50 100 200 504 SE3 200.0 0589 + 0.553 1000
Lao2 | Dwyer VFA-Z1 06/10/2023 50 100 200 493 1004 1993 1.002% - 1.123 0599
LA03 | Dwyw VFA2ZL 04/10/2023 50 100 200 50.1 993 2007 1001 - 0.261 1000
LA | Dwyer VFAZL 02/10/2023 50 100 200 501 wor | aoes 1.006% - 1.002 0599
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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 : 23M2441 PAGE :20F 2

Calibration Report

EQUIPMENT i DIGITAL BALANCE MODEL i Xs105DU
MANUFACTURER : METTLER TOLEDO SIN 3 1126422905

1D No g BA 05/50 RECEIVED DATE ; 10-Mar-23

AIR PRESSURE : 1010mbar £ 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE B kel 2 o RELATIVE HUMIDITY : 49 %RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO
TRACKING FUNCTION. 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 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

)

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

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

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

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

o

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.00003%
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50,0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 =0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
5 1 4 2 50.0001
3 50.0000
2 3 4 50.0000
=] 49.9999
OFF-CENTER LOADING 0.0001

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

END OF CALIBRATION REPORT

WO0-01981290/2023

I>

PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 6, 2023
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 6, 2024
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 11, 2023
User Name: K.Phenpha Viphasthawat Visit Number: 10f2
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 CALIBRATION NUMBER EXPIRATION
IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579 October 30, 2023
Wavecal Solution N058-2152 September 30, 2023
VIS Wavecal solution N930-2946 August 30, 2023
Instrument Cal. STD4 N930-0221 November 30, 2023

CUSTOMER SUPPLIED COMMENTS
2 % HNO3

CUSTOMER INITIALS

10 % HNO3

Page 1 of 4

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

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO0-01981290/2023

SERIAL NUMBER

=

077C7042401

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

DATE TESTED July 6, 2023

| e

PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-01981290/2023

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

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

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As regiured, check and replace all purgefilters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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Page 2 of 4

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

SERIAL NUMBER : 077C7042401

DATE TESTED : July 6, 2023

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

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested
meets
|:| 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.

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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TIS 17025
TICHN (037

TISTR N

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP.  109/0366

Request No. 21-66/0413
CALIBRATION CERTIFICATE
Submitted by : 5.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin 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 123 +£3)°C
Manufacturer 1 ACO Relative Humidity (50 + 15) %

Model 1 2127 Ambient Pressure 1 (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/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Elecironic 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.
27 Mar. 2023
29 Mar. 2023 1

Date of Receipt

Date of Calibration

= - .y

NSC-TISITIS 17025
CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
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 2001Pa at 1000 Hz
Acoustic Output in dB re 20pPa , 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 limi
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Tolerance limit

1EC60942:2003 Class |

Standard Microphone Measured Frequency Deviated value | Uncertainty
Type (Hz) (Hz) (Hz)
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 1.80 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

L B . T.he results relate only to the iterns tested/calibrated or value assigned.
ertising the Repon/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemar of TISTR

luded.
Approved b
Electri
Date of Calibration : 29 Mar. 2023 Indust
Date of Issue : 30 Mar. 2023
End of Certificate 21

Head Office

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

- FM.BLMTC.002 Rev.4
ce/Labora

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sai 1C, Bangpot:T:dus:rial Estate, Sukhumvit Road, ?::E:ahmmin Road, Chatuchak, Bangkok 10900
Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thalland I
Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

( Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mall : rumpai@tistr.or.th Websiteawaww. tistr.or.th E-mail : mtcgtistr.or.th E-mail : sumalee@tistror.th

The results relate only to the items tested/calibrated or value assi
Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC. &
Head Office Office/Laboratory Office e
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sai 1C, Bangpoo Industrial Estate, Sukhumiit Road, 196 Phahonyothin Road, Chatuchak, Ba 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand ' > I
Tel. (66) 0 2577 9000 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} 0 2579 8392 o o
E-mail : rumpai@tistr.or.th Website:www. tistr.orth E-mall : mtcg@tistr.or.th E-rr;all ;Jsumatee@liw arth
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U3HM 1947108 paudai wadid e
g £ 5.P.S. CONSULTING SERVICE CO., LTD.

7 aoumwnlody 24 susmmaloly usiimauma mesn ine njunRt 10900
7 Sai Phanetyolhn 14, Paasolyeihin Ne . Jampsl, Cuatushat. Bangisk 10500
i Fax

il ¢ NSC-TISI-TIS 1T023
Nobee R_743/23 THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Sound Level Meter Calibration Report Request No. 21-66/C639 MTC No. EEL. BP.  39/0866
Acoustic Calibrator Data CALIBRATION CERTIFICATE
Brand [ ACO | Number [ AC 03/56 |
Submitted by : 5.P.S Consulting Services Co,,Ltd.
Madel | 2127 | Serial No. | 130006 ]
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibration Range I a4 dib, 1000 He | Last Calibration I 208 March 2023 1 .
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Due Date | 29 March 2024 B N : ;
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Calibration Data
Sound Level Meter Data Calibration Data Instrument Calibrated : Ambient Environment
T S i i e Actunal Reading [dEF] Description : Sound Calibrator Temperature 1(23+3)°C
Before Adjustment Affter Adjustment ¥ : .-
ACO-R25 ACO 6236 00192037 30 December 2023 94.0 91.0 Manufacturer : SVANTEK Relative Humidity  : (50 £ 15) %
ACD-RZ8 o iCO_ 52_3_6_ — 00] _320"0 20 Deceniber .?10255 = —911_ 84.0 Model 1 SV34 Ambient Pressure B (101_325 < 1.500) kPa
ACO-R30 6236 192042 A0 December 2023 84.0 84.0 N

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-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of instrument was
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 : 11 Aug. 2023
Date of Calibration : 22 Aug. 2023

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

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonycthin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand
Tel. (66) 0 2577 9000 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 Fa. (66) 0 2579 8592

E-mall : rumpaigtistr.or.th Websitenwawtistrorth  E-mall - mtcgtistr.or.th E-mail : sumalee@tistr.orth
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CALIBRATION 0037

Request No. 21-66/0639

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Nominal Output of Unit Under Test = 114 dB re 2001Pa at 1000 Hz

Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

MTC No. EEL. BP. 39/0866

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 113.53 -0.47 +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 Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.39 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

nd ol Lertficate

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 written permission is obtained from the governor of TISTR.

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sal 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thalland
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66)

Fax. (66) D 2577 9009 Fax. (66) 0 2323 9165
E-mall : rumpai@tistr.onth Websitesw tistr.orth E-mail : mtegtistr.or.th

Fax. (66}

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

02579 1121-30 ext, 5219, 5225, 5217
0 2579 8592

E-mail ; sumaleegtistr.orth

13 wa.fl.ed. Aeudads wadls Hiie
H % S.P.S. CONSULTING SERVICE CO.,, LTD.

7 waurmalufy 24 ewunmalaly weraume nwing spaemn 10900
7 53l Fashahyoshés 24, Frasalyotiis Ad.. Jomzel, Chatechah. Basghak 10800
] o

Neise Thse R_744/23

Noise Dose Meter Calibration Report
Acoustie Calibrator Data
Brand | SVANTER | Number | SV 01/60 |
Model | $V34 | Serial No, | 33137 |
Calibration Range | 114 dB, 1000 He | Last Calibration | 22 August 2023 |
Due Date | 22 August 2024 |
Calibration Data
Sound Level Meter Duta Calibration Data
Actual Reading [d15]
SLM No. Brand Madel Serfal No. Date
Defure Adjustinent Alter Adjustment
 NMD-RO3 | SVANTEK | Sv-10415 | 60153 | 20 December 2023 113.5 1135
NMD-RO5 | SVANTEK | sV-10415 60155 20 Decener 2023 | mas | mss
NMD-R13 SVANTEK SV-10415 63438 20 December 2023 113.5 113.5



EM-BK490923
Rectangle

EM-BK490923
Rectangle


STAUAMUSDUTIUNITVNGIU




02121 lueyiwnyled Buenjduoly 1SBuo)y T 0OW 62/69

8L ( puejieyl )

-EBT (299)

UINRUWNEE MMM RLEB & Dzge

F

=

WO BLEHMES

7

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A,
& o

S
Certificate of Calibration o

Certificate Number : SPR23030505-5 Page: 1 of 3
Customer © S.P.S. CONSULTING SERVICE CO., LTD.

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

Bangkok 10900
Equipment Name : Area Heat Stress Monitor
Manufacturer ! Metrosonics
Model : hs-32
Serial Number ! MCDO070035
1D. Number + RO5
Environmental Conditions
Ambient Temperature T gepiraeg Received Date 30 Mar 2023
Relative Humidity : 50% T15% Calibration Date 31 Mar 2023
Location of Calibration © In-Lab Recommend Due Date 31 Mar 2024
Calibration Procedure : SP-CPT-04-13 Date of Issue 01 Apr 2023

Method of Calibration

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

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.Qur 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.

|| calibrations are

rfarmed within manufacture's specifications.The calibration certificate shall not be

SP-FM-04-15 rev.0

[=] #2553 s]

Calibration Report

Certificate Number @ SPR23030505-5

Reference Standards

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o
N,

Sa

22 afan
oA =
,//——-_\\? ACCREBITED

N —— e
o e CALIBRATION AMD
L DINTFRINAL MEASLREMENT
ACT = 2080

Page:2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-B0S N/A SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 5020A A47046 QR23-0176 26 Jan 2024

Traceability

Quality Reborn Co., Ltd

9) AL ( puejieyl ) ozret ueyiwnyied Suenjduoly 1sBuoly T 0OW 62/69
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This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. :  SPR23030505-5 Page : 30of 3
Temperature Accuracy in the Measurement. (WET) Unit : °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (£
30.0 30.013 29.9 -0.118 0.50
35.0 35.010 34.9 -0.110 0.50
40.0 40.015 39.9 -0.115 0.50
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc Eir Uncertainty
Setting Reading Reading B (&%

30.0 30.013 29.9 -0.113 0.50
35.0 35.010 34.9 -0.110 0.50
40.0 40.015 39.9 -0.115 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit: *C
Temperature Standard uuc Eoror Uncertainty
Setting Reading Reading CE)
30.0 30.013 29.8 -0.213 0.50
35.0 35.010 34.8 -0.210 0.50
40.0 40,015 39.8 -0.215 0.50
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 approximately 95%.
= End of Certificate —

SP-FM-04-15 REV.0

a 4 s
UTEN l.‘i]ﬁ.'ﬁ.haa. ABUBANY I.'Ziaﬁﬁ NG

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

7 wanwmaloGu 24 ounmmaloSu uriasaumn Nl!'l‘{n'l nganm 10800

"E}s 7 Sol Phaholyathin 24. Phahalyethin Ad., Jompol, Chatuchak, Bangkok 10900
* pa Ted : (562) 970-4370-72 Fax 1 (662) 5134221, E-mal : sl Spsc0n COM.. WWW.SPSE0N.COM
Heat R120_1
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter Mo. @ RO5 Verification Date 20 December 2023
Brand : METROSONICS Ambient Temp. 24,5 %
Model i hs-32 Barometric Pressure 1011 rambar
Serial No. MCDOT0035 Relative Humidity a9 %

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

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C)

UUC* Reading (¢}

Correction EﬂC]

Tolerance Limit (°C)

12.5

124

0.1

£ 0.5

Dry Probe Temperature Measurement

Verification Module Reading (')

UUC* Reading (°C)

Correction Q)

Tolerance Limit ()

693

471 a7.2 -0.1 =05
Globe Probe Temperature Measurement
- . —
Verification Module Reading () UuC* Reading ("C) Corection (°C) Tolerance Limit (')
69.2 0.1 =05

UUC*® = UNIT UNDER CALIBRATION
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Certificate of Calibration

Certificate Number

Customer

- SPR23030505-6

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

§R) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o

o

S,

A Watranal dea et it frw T

f ACCRAEDITED

3

I

a

KNty CaLmaTice arn
Page : 1 of 3

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

Bangkok 10900

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Area Heat Stress Monitar
Quest Technologies
QUESTemp 32
TPE0O8Q0S8

RO7

BEE 2%
50% T 15%

In-Lab Recommend Due Date

SP-CPT-04-13

Received Date

Calibration Date

Date of Issue

30 Mar 2023
31 Mar 2023
31 Mar 2024

01 Apr 2023

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 resuits

include the uncertainties and the customer must determine if the results meats their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

SP-FM-04-15 rev.0

2 6 D22e-£61 (299) Al ( puejieyl ) ozizl ueypunyied Suenjduopy 1SBUOY 1 0OW 62/69
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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ACT - 3080
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Calibration Report

SPR23030505-6 Page:2 of 3

Certificate Number

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 5020A AAT046 QR23-0176 26 Jan 2024

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

E
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S5P-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD vt ool 00, newiois wofla iin
M " My [y & — e
" CO.,LTD. g £ 8.P.S. CONSULTING SERVICE CO., LTD.
N % 7 Todu 24 g ming ngamm 10900
Rl t‘,’ il 7 Sal Phaholyothin 24, Phaholyothin Rd.. Jompol, Chatuchak, Bangkok 10900
g RS . Al Tl ¢ (652) 930-4370-72 Fane ¢ (662) 5134221, E-mall : seFS0sC0n COM.. Wi, SPSCON.CONY
S AccrEoiteo
- - 7“4,;:::\.‘\"\. CALIBAATION AKC
Result of Calibration i
Heat Stress WBGT Meter Verification Report
Certificate No. :  SPR23030505-6 Page : 3 of 3 Verification Data
Heat Stress WBGT Meter No. :  ROT Verification Date : 20 December 2023
. S— Brand : Quest Technologies Ambient Temp. . 245 %
= Temperature Accuracy in the Measurement, (WET) Unit: °C Model . QUESTemp 32 Barometric Pressure ;1011 mmbar
; Serial No. :  TPE0B0O58 Relative Humidity 49 %
Temperature Standard Uuc Eiror Uncertainty =
P i 4 ;
o Geling Reading Reading (£) Verification Module (Electronic Sensor Check)
= Verification Module No.: 21 w8 =125°C, DB=47.1 °C, G=623°C
=] 30.0 30.013 30.4 0.387 0.50
@
5 35.0 35.010 35.4 0.390 0.50 B F Verification : Without Adjustment
'-{E 40.0 40.015 40.4 0.385 0.50 Wet Probe Temperature Measurement
e Verification Module Reading (°C) UUC® Reading (0) Correction Q) Tolerance Limit (°C)
= Temperature Accuracy in the Measurement. (DRY) Unit : °C 12.5 126 01 £ 0.5
% Dry Probe Temperature Measurement
] Temperature Standard uuc it Uncertainty Verification Module Reading (°C) uuC* Reading (°C) Corection (°0) Tolerance Limit ('C)
s Setting Reading Reading () 471 472 0.1 +05
'L': Globe Probe Ternperature Measurement
= 30.0 30.013 30.3 0.287 0.50 Verification Module Reading ("C) UUC* Reading (°C) Correction Q) Tolerance Limit {'C)
= 35.0 35.010 35.3 0.290 0.50 69.3 692 o1 )
4]
= gk Th
= 40.0 40,015 40.3 0.285 0.50 UUC* = UNIT UNDER CALIBRATION
=) Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
) Temperature Standard uuG i Uncertainty
o Setting Reading Reading (%)
3
o 30.0 30.013 30.3 0.287 0.50
na
= 35.0 35.010 35.3 0.290 0.50
" 40.0 40.015 40.3 0.285 0.50
3
g Note:
f The result of calibration was found accurate as show on date and place of calibration only.
2 This Certificate is not certified for any commercial transaction.
Measurement Uncertainty
;~_} The repaorted uncertainty of measurement is the expanded uncertainty obtained by multiplying the
g,_ standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
a ~ End of Certificate -
=
SP-FM-04-15 REV.0
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Certificate of Calibration

! SPR23030505-8 Page: 1 of 3

Certificate Number

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 32

Serial Number TPEO70001

ID. Number : R12

Environmental Conditions

Ambient Temperature I3*c T 24¢ Received Date 30 Mar 2023
Relative Humidity 50% T 15% Calibration Date 31 Mar 2023
Location of Calibration In-Lab Recommend Due Date 31 Mar 2024
Calibration Procedure SP-CPT-04-13 Date of Issue 01 Apr 2023

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.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

System (Thailand).

roval of SP Metrol

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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»

Calibration Report
Certificate Number SPR23030505-8 Page:2 of 3

Reference Standards

=)

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S8 MNIA SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 5020A A4T046 QR23-0176 26 Jan 2024

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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% B T nalrﬁ‘“ Tel 1 (662) 930-4370-72. Fax : (662) 5134221, E-ml : sHeEPSCON,OM.. WHAW.SHEECA.COM
“/;_‘(‘-:\\; ACCREDITED
Result of Calibration @ =%+ e
o Heat Stress WBGT Meter Verification Report
© Verificati
2 Certificate No. :  SPR23030505-8 Page : 3 of 3 Fiicaton s
= Heat Stress WBGT Meter No. : R12 Verification Date : 20 December 2023
S . :  Quest Technologi Ambient Temp. ;245 %
5 Temperature Accuracy in the Measurement. (WET) Unit : °C ﬂdl Qu;Te:pTz P Bm::m::::mre T :mbar
— el . :
'§ Temperature Stanidard uue —_— Uncertainty Serial No. : TPEOT0001 Relative Humidity ;49 %
Setti Readin j +
[_5‘\ il Aing Banding (=d Verification Module (Electronic Sensor Check)
- i i ) _ o _ [ _ )
5 30.0 30.013 30.0 -0.013 0.50 Verfication Module Nlow: &1 ‘WB =124 C DB =4LL G, G622 C
o
=3 35.0 35.010 35.0 -0.010 0.50 TR
:J' Bgﬂ |!_t Q] !,EI ﬁ‘_a tion : Wi u 1)
E_i ol 40015 il 2005 & Wet Probe Temperature Measurement
2 Verification Module Reading (') uuC* Reading (°0) Corection (°C) Tolerance Limit (')
= Temperature Accuracy in the Measurement. (DRY) Unit : *C 125 12,5 00 05
f?'_' Dry Probe Temperature Measurement
= TEMIpReRtS Sanderg e Error Hngerainty Verification Module Reading (°C) UUC* Reading ("C) Correction (°C) Tolerance Limit Q)
Setting Reading Reading (+) i = T 205
o 30.013 30.0 » Globe Probe Temperature Measurement
: 0.0 ' - e 250 Verification Module Reading (o) UUC* Reading (=) Correction (*C) Tolerance Limit (')
- 35.0 35.010 35.0 -0.010 0.50 69.3 £9.3 0.0 +0.5
r% 40.0 40.015 40.0 -0.015 0.50 UUC* = UNIT UNDER CALIBRATION
: Temperature Accuracy in the Measurement. (GLOBE) Unit: *C
(14}
= Temperature Standard uuc Error Uncertainty
&R Setting Reading Reading (£)
L?: 30.0 30.013 30.1 0.087 0.50
n
o 35.0 35.010 35.1 0.080 0.50
o
o 40.0 40.015 401 0.085 0.50
0.
= Note:
_-E The result of calibration was found accurate as show on date and place of calibration only.
o This Certificate is not certified for any commercial transaction.
é:
=
3‘3_ Measurement Uncertainty
& The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
E standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
2 - End of Certificate -
3
SP-FM-04-15 REV.0
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