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Total Suspended Particulate

(TSP)

High Volume Air Sampler
No. R01, R02, R13

Digital Balance

Particulate Matter less than 10 microns

(PM-10)

High Volume PM-10 Air Sampler
No. RO1, R02, R05

Digital Balance

Nitrogen Dioxide (NO,)

NO, Analyzer No. RO4, R08, R11

NO, Analyzer No. RO4, R08,
R11

aumwainAnlaasszung

Total Suspended Particulate

Console No. R03, R05
Pitot Tube No. B41, B44

Digital Balance

Oxides of Nitrogen Vacuum Gauge Spectrophotometer
Hydrogen Chloride Personal Pump SKC No. R13 IC

Rotameter No. H-R03
Hydrogen Fluoride Personal Pump SKC No. R13 IC

Rotameter No. H-R03

Qmmwmmﬂiuamuﬂszn aung

Total Dust

Personal Pump SKC No. R05, R10, R13, R22,

R34, R35, R37
Rotameter No. H-R04

Digital Balance

Respirable Dust

Personal Pump SKC No. R05, R10, R20, R31,

R40
Rotameter No. H-R04

Digital Balance

Aluminum Fume Personal Pump SKC No. R32, R40 ICP
Rotameter No. H- R04

Hydrogen Chloride Personal Pump SKC No. R19 IC
Rotameter No. L- R04

Hydrogen Fluoride Personal Pump SKC No. R19 IC
Rotameter No. L- R04

Ammonia Personal Pump SKC No. R18 IC

Rotameter No. L- R04

szautdealuussenna

L, 24 hr, L, Ly, uaztdeqsuniu

‘max?

Acoustic Calibrator
Sound Level Meter : ACO-R04, R05, R20, R42,
R48

RP/D023/20/JUL-DEC/CAL.DOC
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Leq 8hruaz L Acoustic Calibrator -
Sound Level Meter : ACO-R06, RO7,
R11, R26, R34, R43
TWA Sound Level Meter : NMD-R04, R21,
R23, R28
qmmwﬁwﬁq
pH - pH Meter

Total Dissolved Solids

Digital Balance

Total Suspended Solids

Digital Balance

BOD

5

BOD Analyzer

COD

COD Reactor

Grease & Oil

Digital Balance

Total Aluminum

ICP

szauanysaulugoulsznauns
WBGT

Heat Meter No. R14, R15, R16

RP/D023/20/JUL-DEC/CAL.DOC
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S S.P.S. CONSULTING SERVICE CO., LTD.

7 gaowwaladu 24 auuwnalofu upi9vawa mmmns N3AUNKI 10900
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Cnatuchak Bangkok 10900
Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mail : sale@spscon.com.. www.Spscon.com

High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3440
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R®
B35 B35 02/11/2020 y = 1.055x+2.713 0.998
B36 B36 02/11/2020 y =1.196x-4.657 1.000
B37 B37 02/11/2020 y=1.217x-4.758 0.998
B38 B38 02/11/2020 y = 1.099x-0.537 0.996
B39 B39 02/11/2020 y = 1.306x-7.957 0.998
B40 B40 02/11/2020 y =1.073x+1.979 1.000
B41 B41 02/11/2020 y = 1.148x-2.354 0.997
B42 B42 0371172020 y =1.223x-5.417 0.995
B43 B43 02/11/2020 y=1.315x-7.592 0.999
B44 B44 09/11/2020 y = 1.304x-9.236 0.996
RO1 RO1 09/11/2020 y =1.183x-2.477 0.999
RO2 RO2 09/11/2020 y = 1.090x+0.075 1.000
RO3 RO3 09/11/2020 y=1.170x-2.616 0.998
RO4 RO4 03/11/2020 y = 1.105x+1.441 1.000
RO5 RO5 03/11/2020 y=1.066x+2.595 0.995
RO6 RO6 0371172020 y =1.154x-1.156 0.999
RO7 RO7 03/11/2020 y = 1.329x-9.592 1.000
RO8 RO8 03/11/2020 y=1.266x-8.017 1.000
RO9 RO9 03/11/2020 y=1.190x-4.738 0.998
R10 R10 0571172020 y = 1.273x-5.674 1.000
R11 R11 03/11/2020 y = 1.236x-6.162 0.997
R12 R12 05/11/2020 y = 1.238x-5.408 0.998
R13 R13 04/11/2020 y=1.110x+1.165 0.999
R14 R14 05/11/2020 y =1.137x+0.733 0.996
R15 R15 0571172020 y = 1.210x-5.345 0.998
R16 R16 04/11/2020 y =1.135x-1.170 0.997
R17 R17 0571172020 y = 1.103x-0.565 0.999
R18 R18 05/11/2020 y = 1.266x-6.094 0.998
R19 R19 05/11/2020 y =1.135x+0.444 0.999
R20 R20 05/11/2020 y=1.131x-1.678 1.000

Calibrated by :

Pha[hlﬁnai Mcm\l&anmﬁ{

[
(Mr.Phakhinai Khongkomnerd)

Approved by :

QUL

(“lr. Peera Detudom)
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7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
Tel ! (662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@spscon.com.. WwWw.SpsCoN.com

High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3440
Calibration Data
High Yolume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft’/min) R’

RO1 RO1 05/11/2020 y =1.5641x-15.814 1.000
RO2 RO2 0571172020 y=1.172x-2.728 0.995
RO3 RO3 02/11/2020 y =1.320x-9.986 0.996
RO4 RO4 02/11/2020 y = 1.203x-2.337 0.998
RO5 RO5 02/11/2020 y =1.141x-0.012 1.000
RO® ROB6 03/11/2020 y = 1.259x-4.780 0.999
RO7 RO7 08/11/2020 y=1.137x-2.336 1.000
RO8 RO8 03/11/2020 y =1.,129x-0.712 0.998
RO9 RO9 05/11/2020 y = 1.098x+0.030 0.999
R10 R10 03/11/2020 y=1.110x-0.975 0.997
R11 R11 03/11/2020 y = 1.280x-6.917 1.000
R12 R12 04/11/2020 y =1.170x-4.271 1.000
R13 R13 04/11/2020 y =1.127x+0.230 0.998
R14 R14 04/11/2020 y = 1.254x-5.487 0.996
R15 R15 04/11/2020 y =1.066x+1.749 0,995
R16 R16 03/11/2020 y = 1.302x-7.320 0.998
R17 R17 03/11/2020 y =1.154x-0.508 0.997
R18 R18 02/11/2020 y =1.219x-5.352 0.999
R19 R19 02/711/2020 y=1.140x-1.276 1.000
R20 R20 02s11/2020 y =1.318x-8.324 0.996

Calibrated by :

Phau}f hal Menq[‘.emcw{

W
(Mr.Phakhinai Khongkomnerd)

Approved by :

-

g

\kMr. Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO2 / N‘Ox ANALYZER
DATE : 08 November 2020 BRAND : API MODEL : 200E
NO. NOX-R04 SERIAL NO. 4411
Calibrator {Dilution System)
Brand © API Model 1 700
Last Cal. Date : 07 August 2020 Serial No. . 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : AO00771SK
Certified Date © 19 July 2019 Expired Date © 18 July 2021 Cylinder Conc.  : 48.6 ppm

CALIBRATING CONDITION

e I R
PETTETLEEE R ey
Pressure 1011 | mmbar Temp. 24.6 °c % RH 49

=
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 = 0 =
NO Span 400 400.2 0.050 400.0 1.006
NO_Span 400 400.4 0.100 400.0 1.012
API Model 200E NO.\- Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 = 50
OZONE FLOW 78 cc/min 80 + 15
PMT 103.3 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 50.4 °C 50 =1
BOX TEMP 29.3 °c 8 - 48
PMT TEMP 7.1 je g
MOLY TEMP 315.3 e 315 =5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO_ Span Conc 400 PPB 20 - 20,000
NO Slope 1.006 = 1.0 = 0.3
NO_Slope 1.012 - 1.0 + 0.3
NO Oftset 1.5 mV -20 to +150
NOk Offset 0.9 mV -20to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
Calibrated by~ : % ha M’lrl Nan Ij\ \% ey lﬂﬁ'ﬁﬂ\?ﬁ((?/ Approved by

(Mr.Phakhinai Khungkomné!%) \‘ (Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / Nvi)2 7 NOX ANALYZER
DATE : 08 November 2020 BRAND : API MODEL : 200E
NO. NOX-R08 SERIAL NO. 243
Calibrator (Dilution System)
Brand API Model : 700
Last Cal. Date : 07 August 2020 Serial No. 911
Reference Standard Gas
Standard Gas Nitric Oxide (NO) Cylinder No. A00771SK
Certified Date 19 July 2019 Expired Date 18 July 2021 Cylinder Conc. 48.6 ppm

CALIBRATING CONDITION

Pressure

mmbar

Temp. °

24.6 C

% RH

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.5 -0.125 400.0 1.002
NO_Span 400 399.7 -0.075 400.0 1.004
API Model 200E NOx Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 511 cc/min 500 + 50
OZONE FLOW 79 cc/min 80 + 15
PMT 102.9 mV -20 - 150
AZERO 93.7 mV -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.1 e 50 = 1
BOX TEMP 28.8 °C 8 - 48
PMT TEMP 7.0 °c 7T+2
MOLY TEMP 314.7 ge 315 =5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO,, Span Cone 400 PPB 20 - 20,000
NO Slope 1.002 = 1.0 £ 0.3
NOX Slope 1.004 - 1.0 + 0.3
NO Offset 0.9 mV -20 to +150
NOX Offset 0.5 mV -20to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
i1l - J
Calibrated by~ : na )/L;/’)f Ne /\}q QWC\LLL‘M\’\@’Y \ Approved by

(Mr.Phakhinai Khongkomneérd)

\ (Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO2 / NOX ANALYZER
DATE : 08 November 2020 BRAND : API MODEL : 200E
NO. NOX-R11 SERIAL NO. 2621
Calibrator (Dilution System)
Brand API Model 1 700
Last Cal. Date 07 August 2020 Serial No. 911
Reference Standard Gas
Standard Gas Nitric Oxide (NQ) Cylinder No. A00771SK
Certified Date 19 July 2019 Expired Date 18 July 2021 Cylinder Conc. 48.6 ppm

CALIBRATING CONDITION

Pressure mmbar Temp. °c % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response % Dif Analyzer Response Slope
Zero 0 0.11 - 0 =
NO Span 400 400.1 0.025 400.0 1.004
NO_Span 400 400.3 0.075 400.0 1.008
API Model 200E N(}ix Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 cc/min 500 £ 50
OZONE FLOW 78 cc/min 80 £ 15
PMT 103.1 mV -20 - 150
AZERO 94.2 mV -20 - 150
HVPS 671 v 420 - 900 constant
RCELL TEMP 50.2 e 50 =1
BOX TEMP 29.5 o 8 - 48
PMT TEMP 7.3 % 7T+2
MOLY TEMP 314.9 % 315 £ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.004 = 1.0 = 0.3
N()x Slope 1.008 = 1.0 = 0.3
NO Offset 1.1 mV -20 to +150
NOX Offset 0.6 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

quo\ \/\Lih{:q \ ll\ l’)o ne LO N ‘

Approved by

(Mr.Phakhinai Khongkomierd)

s

\ (Mr.Peera Detudom)
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CERTIFICATE No : 20M2735 PAGE:10F2
REFERENCE No : 56381-1

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL 3 XS105

SERIAL No - 1126422905

ID No 2 BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE : 20-Mar-20

\
|
f

APPROVED BY : WJ\ |

PONGSAK J.
ISSUED DATE : 26-Mar-20
RECEIVED DATE : 20-Mar-20

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

F-G010 REV 02



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 : 20M2735 PAGE : 2 OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XS105
MANUFACTURER : METTLER TOLEDO S/IN : 1126422905
ID No : BA 05/50 RECEIVED DATE : 20-Mar-20
AIR PRESSURE : 1011mbar + 1mbar CALIBRATION DATE  : 20-Mar-20
AMBIENT TEMPERATURE  : 20°C+1°C RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 15843 SM9/2562 23-Jan-21

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 READIND AT 20 g WASO g

4. REPEATABILITY OF READIND AT 100 g WAS O g

5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000030
0.02 0.02000 0.00000 0.000030
0.10 0.10000 0.00000 0.000030
0.20 0.20000 0.00000 0.000031
0.50 0.50001 -0.00001 0.000031
1.00 1.00000 0.00000 0.000060
2.00 2.00000 0.00000 0.000058
5.00 5.00000 0.00000 0.000063
10.00 10.00000 0.00000 0.000067
20.00 20.00000 0.00000 0.000073
50.00 50.0000 0.0000 0.00013
100.00 100.0000 0.0000 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 20.00000 50.0000
e 4 2 20.00000 50.0000
3 20.00000 50.0001
2 5 4 20.00000 50.0000
5 20.00000 50.0000
OFF-CENTER LOADING 0.00000 0.0001

7. INTERNAL WEIGHT ERROR :-0.000033333333320229 g

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

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

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

]
/

F-G010 REV
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y ij@ (mmH _0)
BO1 1563 01/09/2020 1.002 50.41
B0O2 8002514 02/09/2020 0.998 49.62
BO3 1503016 02/09/2020 0.997 50.25
BO4 2883 01/09/2020 1.004 49.52
B05 1609067 0270972020 0.996 48.86
RO1 1561 01/09/2020 0.997 49.67
R0O2 8002513 01/09/2020 0.998 50.07
R0O3 1570 02/09/2020 1.006 49.20
RO4 8002519 03/09/2020 1.004 51.21
RO5 1503015 03709/2020 1.003 50.11
Remark ©  Accept Value of y (test) is 0.97 <y <1.03
Accept Value of AH@ (test) is 46.7 + 6.4 (mmHgO)
Calibrated by : Approved by :
ﬂnaMm’m( [/\\ﬂpm Lmnw X, i

s
(Mr. Phakhinai Khongkomnerd) \} (Mr. Peera Detudom)
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Pitot Tube Calibration Report

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
B36 S 0.99 05/11/2020 0.85 0.84
B37 S 0.99 05/11/2020 0.84 0.83
B38 S 0.99 05/11/2020 0.85 0.84
B39 S 0.99 05/11/2020 0.84 0.84
B40 S 0.99 04/11/2020 0.83 0.84
B41 S 0.99 04/11/2020 0.84 0.84
B44 S 0.99 04/11/2020 0.84 0.83
B45 S 0.99 04/11/2020 0.84 0.85
B46 S 0.99 10/11/2020 0.84 0.84
B47 S 0.99 11/11/2020 0.84 0.83
B48 S 0.99 11/11/2020 0.84 0.84
B49 S 0.99 11/11/2020 0.84 0.84
B54 S 0.99 03/11/2020 0.84 0.84
B56 S 0.99 03/11/2020 0.84 0.83
B57 S 0.99 03/11/2020 0.85 0.84
B58 S 0.99 03/11/2020 0.83 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01
Calibrated by : Phauﬁhai N" oo, L-ﬂ!-'s'ﬂf,‘fj Approved by : @ -

{Mr.Phakhinai Khongkom‘{‘lerd)

\\ (Mr. Peera Detudom)
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Calibratech Co. ,Ltd. NSQ-.TISI-«THS 17025 -
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cali@yahoo.com, ealibratech .cal@houmail.com

Certificate of Calibration

Certificate No. : 63-220086-4 Page : 1 0f 2

Submitted by : S.P.8 Consulting Service Co.,Ltd.

7 Soi Phaholythin 24, Phaholyothin Rd., Jompol, Chatuchak, Bamgkok 10900

Equipment : Vacuum Gauge
Manufacturer : HI-LIGHT Model : N/A
IDNo. : 3
Range : 0in Hg to-30 in Hg Resolution : 1 inHg
Environment : Ambient Temperature : (20+2) °C

Relative Humidity (50+10) %

24 June 2§ 20
Date of Calibration : 26 Junc 2020
26 June 2020

Satja Sangkhum

In-hous;_a_;_ﬁ{ethod C 6 with Pressuzé Calibrator
Reference Standard Instruments : This certification is traceable to the International System of Units

Pressure Calibrator & Pressure Sensors Modules

1D Na. Cert. No. Due Date Traceability
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
220001 MP-0036-20 11 Mar 2022 National Tnstitute of Metrology (Thailand), (NIMT)

Approved by : “

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

~ This cerificate may not be reproduced other than in full .excepf with .t'hi:.prior wiitteh approval of the Calibratech Co,,Lid.




Calibratech Co.Ltd.
771067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nomthuburi 11120
Tel {02} 964+8211 Fax.(02) 964-5155, emiail ; cafibratech. eal@yahoo.com, calibratéeh .oal@hotmailcom

Certificate of Calibration

Certificate No. : 63-220086-4 Page : 2 of 2

Result of Calibration : Without Adjustment
Function : Vacuum measurement
Condition of calibration :
| Scale and conversion factor is 1 kPa = 0,295 in Hg
2 Angle of mounting from horizontal at 90 °
3 UUC reading after lightly tapped
4 Reference plane of UUC at center of Gauge

5 UUC calibrated by using clean air as pressure media

6. JUC Condition As-Received : Good

-20.33 -20 -0.3
-15.13 -15 -0.1
-9.92 -10 1
=4, 84 -5 02
0.00 0 0.0

Remark

UUC : Unit Under Calibration

The uncertainty is combined hysteresis

The uncertainty of measurement was within ~ + 039 inHg

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-o00o -
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-fS.P.S. CONSULTING SERVICE CO., LTD.
¥ 7 gawwnaluBu 24 ounnvalady uwivanwa WAIRINT NFINNY 10900
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com.. www.spscon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

§/N:136164

Environmental Conditions

Temperature 25 + g e
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
No. Brand Model Serial No. Date Setting Actual (Q std.) ¥alne, Erom Colibonfiun Curve
1 2 3 1 2 3 ¥ R®
RO1 SKC 224-PCXR4 602467 01/10/2020 1,000 1,500 2,000 1,002 1,499 2,001 1.010x - 21.766 0.999
RO2 SKC 224-PCXR4 626450 01/10/2020 1,000 2,000 3,000 996 1,491 1,993 0.897x - 0.092 1.000
RO3 SKC 224-PCXR4 691592 01/10/2020 1,000 1,500 2,000 1,011 1,627 2,005 1.007x - 7.744 0.998
RO4 SKC 224-PCXR4 691672 01/10/2020 1,000 1,500 2,000 996 1,495 1,991 0.997x - 0.865 1.000
ROS SKC 224-PCXR4 798470 01/10/2020 1,000 1,500 2,000 1,002 1,499 2,000 1.010x - 20.220 0.999
RO& SKC 224-PCXR4 798456 01/10/2020 1,000 1,500 2,000 994 1,494 2,004 1.019x - 36.035 0.999
RO7 SKC 224-PCXR4 798480 01/10/2020 1,000 1,500 2,000 998 1,493 1,998 1.000x - 4.918 1.000
RO8 SKC 224-PCXR4 883215 01/10/2020 1,000 1,500 2,000 990 1,495 2,004 1.023x - 43.134 0.999
RO9 SKC 224-PCXR4 034650 01/10/2020 1,000 1,500 2,000 1,013 1,526 2,006 1.005x - 4.002 0.998
R10 SKC 224-PCXR4 091765 01/10/2020 1,000 1,500 2,000 1,000 1,495 1,990 0.991x + 8.382 1.000
R11 SKC 224-PCXR4 091763 01/10/2020 1,000 1,500 2,000 1,000 1,496 1,997 0.998x - 0.789 1.000
R12 SKC 224-PCXR4 091568 01/10/2020 1,000 1,500 2,000 1,012 1,528 2,007 1.007x - 5.819 0.998
R13 SKC 224-PCXR4 091638 02,10/2020 1,000 1,500 2,000 1,002 1,501 2,001 1.011x - 22.352 0.999
R14 SKC 224-PCXR4 081764 02/10/2020 1,000 1,500 2,000 996 1,495 1,991 0.995x + 2.635 1.000
R15 SKC 224-PCXR8 529457 02/10/2020 1,000 1,500 2,000 990 1,496 2,004 1.023x - 41.894 0.999
R16 SKC 224-PCXR8 529643 02/10/2020 1,000 1,500 2,000 897 1,495 1,995 0.998x - 1.558 1.000
R17 SKC 224-PCXR8 529645 02/10/2020 1,000 1,500 2,000 1,010 1,527 2,005 1.007x - 6.820 0.998
R18 SKC 224-PCXR8 566756 02/10/2020 1,000 1,500 2,000 1,000 1,500 2,002 1.013x - 24.357 0.999
R19 SKC 224-PCXR8 566802 02/10/2020 1,000 1,500 2,000 995 1,492 1,992 0.996x - 0.582 1.000
R20 SKC 224-PCXR8 529089 02,/10/2020 1,000 1,500 2,000 997 1,496 2,003 1.017x - 32.994 0.999
R21 SKC 224-PCXR8 665728 02/10/2020 1,000 1,500 2,000 1,000 1,495 1,992 0.993x + 6.321 1.000
R22 SKC 224-PCXR8 707444 02/10/2020 1,000 1,500 2,000 1,011 1,526 2,009 1.010x — 10.363 0.998
R23 SKC 224-PCXR8 761067 02/10/2020 1,000 1,500 2,000 991 1,496 2,007 1.024x - 44.087 0.999
R24 SKC 224-PCXR8 707893 02/10/2020 1,000 1,500 2,000 998 1,489 1,993 0.899x - 5.277 1.000
R25 SKC 224-PCXR8 761052 02/10/2020 1,000 1,500 2,000 1,000 1,496 1,994 0.993x + 7.772 1.000
R286 SKC 224-PCXR8 707956 02/10/2020 1,000 1,500 2,000 1,001 1,500 2,003 1.013x - 24.811 0.999
R27 SKC 224-PCXR8 707398 05/10/2020 1,000 1,500 2,000 1,000 1,494 1,991 0.990x + 8,565 1.000
R28 SKC 224-PCXR8 707481 06/10/2020 1,000 1,500 2,000 1,013 1,529 2,008 1.007x — 6.453 0.997
R29 SKC 224-PCXR8 707402 05/10/2020 1,000 1,500 2,000 995 1,506 2,000 1.012x - 26.713 0.999
R30 SKC 224-PCXR8 093811 05/10/2020 1,000 1,500 2,000 996 1,493 1,992 0.998x - 1.279 1.000
R31 SKC 224-PCXR8 093183 0571072020 1,000 1,500 2,000 1,001 1,492 1,993 0.995x + 3.456 1.000
R32 SKC 224-PCXR8 671950 06/10/2020 1,000 1,500 2,000 998 1,506 2,002 1.013x - 28.163 0.998
R33 SKC 224-PCXR4 626254 05/10/2020 1,000 1,500 2,000 999 1,488 1,995 0.997x - 0.415 1.000
R34 SKC 224-PCXR4 626131 05/10/2020 1,000 1,500 2,000 1,001 1,500 2,001 1.009x - 19.841 0.999
R35 SKC 224-PCXR8 707460 05/10/2020 1,000 1,500 2,000 999 1,492 1,803 0.996x - 0.785 1.000
R36 SKC 224-PCXR8 707446 06/10/2020 1,000 1,500 2,000 992 1,502 1,998 1.016x - 34.011 0.999
R37 SKC 224-PCXR8 707432 06/10/2020 1,000 1,500 2,000 999 1,497 1,992 0.994x + 4.906 1.000
R38 SKC 224-PCXR8 707349 06/10/2020 1,000 1,500 2,000 995 1,494 1,988 0.994x + 3.408 1.000
R39 SKC 224-PCXR8 761095 06/10/2020 1,000 1,500 2,000 9980 1,495 2,001 1.020x - 39.156 0.99¢

Calibrated by :

Pha hhina, [/\Loﬂq/,cmhmd.f

(Mr.Phakhinai Khong‘!mﬁnerd)

Approved by :

\

(Mr. Peera  Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N: 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R®
H-RO1 Dwyer VFB-65 01/10/2020 500 1,000 2,000 501.3 999.8 1978.1 0.998x - 0.901 1.000
H-RO2 Dwyer VFB-65 01/10/2020 500 1,000 2,000 496.2 993.5 1997.8 1.004x - 7.870 1.000
H-RO3 Dwyer VFB-65 01/10/2020 500 1,000 2,000 499.1 998.2 1991.4 1.001x - 3.966 1.000
H-RO04 Dwyer VFB-65 02/10/2020 500 1,000 2,000 496.3 996.8 2009.9 0.997x - 0.266 1.000
H-RO5 Dwyer VFB-65 02/10/2020 500 1,000 2,000 499.9 994.1 2005.5 1.000x - 1.842 1.000
H-RO6 Dwyer VFB-65 02/10/2020 500 1,000 2,000 496.0 987.4 2009.0 1.002x - 7.396 1.000

Calibrated by : quu !qu Ina ‘ l/\,]qgﬂ_(,‘j {;ﬁ My ".

(Mr.Phakhinai KhongkLo{nnerd)

Approved by :

(Mr. Peera Detudom)
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CERTIFICATE No : 20M2735 PAGE:10F2
REFERENCE No : 56381-1

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL 3 XS105

SERIAL No - 1126422905

ID No 2 BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE : 20-Mar-20

\
|
f

APPROVED BY : WJ\ |

PONGSAK J.
ISSUED DATE : 26-Mar-20
RECEIVED DATE : 20-Mar-20

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

F-G010 REV 02



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 : 20M2735 PAGE : 2 OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XS105
MANUFACTURER : METTLER TOLEDO S/IN : 1126422905
ID No : BA 05/50 RECEIVED DATE : 20-Mar-20
AIR PRESSURE : 1011mbar + 1mbar CALIBRATION DATE  : 20-Mar-20
AMBIENT TEMPERATURE  : 20°C+1°C RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 15843 SM9/2562 23-Jan-21

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 READIND AT 20 g WASO g

4. REPEATABILITY OF READIND AT 100 g WAS O g

5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000030
0.02 0.02000 0.00000 0.000030
0.10 0.10000 0.00000 0.000030
0.20 0.20000 0.00000 0.000031
0.50 0.50001 -0.00001 0.000031
1.00 1.00000 0.00000 0.000060
2.00 2.00000 0.00000 0.000058
5.00 5.00000 0.00000 0.000063
10.00 10.00000 0.00000 0.000067
20.00 20.00000 0.00000 0.000073
50.00 50.0000 0.0000 0.00013
100.00 100.0000 0.0000 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 20.00000 50.0000
e 4 2 20.00000 50.0000
3 20.00000 50.0001
2 5 4 20.00000 50.0000
5 20.00000 50.0000
OFF-CENTER LOADING 0.00000 0.0001

7. INTERNAL WEIGHT ERROR :-0.000033333333320229 g

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

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

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

]
/

F-G010 REV



| Ba

PerkinEimer’
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Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7 Phaholyothin 24 Chompol Chatujak Bangkok
User Name: LUEYIFTU WO Number: WO0-00859705
Telephone Number: 086-141-2523 PM Number: 30f6 P
Customer Support | | iat Kerdsil | Certificate Number: UV5051-2020
Engineer:
Date PM Performed: 13-Aug-2020 Next PM Due Date: 13-Feb-2021

(DD-MMM-YYYY) (DD-MMM-YYYY)

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinEImer Lambda UV/Vis
Spectrophotometer by inspecting and replacing any worn or damaged parts. This service should only be performed
by a trained representative of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s
analysis should be signed by an authorized PerkinElmer and customer representative and left with the customer.
Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered
trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their
respective owners. Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
Warranty of any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

Lambda UV Preventive Maintenance (PM)
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Component List
Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
LAMBDA25 501514123010 6.2.0.0741 | STD 1.27
NA NA NA NA NA

Standard Lists

L L] Description Quantity Sl Expiration Date (MM-YY)

applicable) ot/SN#

Stray Light Standard

Nal 1 1705
B250 0999 NaNO2 1 21060
Jun-21
KCI 1 31280
H20 1 71015
Secondary Standard for calibration of wavelength and photometric
accuracy or use NBS/NIST 930 standards
Gray Glass G1 1 1882
Gray Glass G2 1 1882
RM-1N2N3N
Gray Glass G3 1 1502
Jun-21
Holmium Oxide 1 1822
NA NA NA
NA NA NA

Lambda UV Preventive Maintenance (PM)
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For the Better

Additional Parts Required for PM

Part Number (if

applicable) Description Quantity Serial # Remark
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

Additional Reagents a

nd Standards Required for PM

Part Number (if

Expiration Date

applicable) Description Quantity Batch/Lot # MMYY)
NA NA NA NA | NA NA
NA NA NA NA | NA NA
NA NA NA NA | NA NA
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Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.

1. General:

e8|

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

[

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

4 Perform general inspection of system for cleanliness.

2. Optical checks:

<]

Lamp Alignment/Energy

<l

Sample Compartment Windows/Monochromator

[l

Mirror and Grating Alignment

[

Cell Holder Alignment

3. Mechanical:

y

IS

Physical inspection — Please write any comments in the additional comments section.

<

[

Grating Drive Mechanism.

&l

Lamp Change Mechanism.

<

Slit Drive Manual Servo.

[

4. Performance Test:
@ D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.14 +0.1

‘ Lambda UV Preventive Maintenance (PM)
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M Holmium Oxide wavelength accuracy. (Specification £ 0.5 nm.)

Filter ID # 1822
Calibration ..
Test Actual Value Deviation
Value
279.3 nm 279.3 279.39 0.09
360.8 nm 360.9 361 0.10
459.9 nm 460.0 460.15 0.15
536.4 nm 536.3 536.42 0.12
4 Stay Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1705 0.0096 <0.02 %T
NaNO2 @ 340 nm 21060 0.0113 <0.02 %T
NaNO2 @ 370 nm 21060 -0.0040 <0.02 %T
KClI @ 200 nm 31280 2.8254 22A

[<

Baseline Flatness.

Corrected Baseline

Specification

0.000211

+0.001 A

)

Noise Test @ 500 nm.

Actual Value

Specification

0.000016

+0.00008 A

‘ Lambda UV Preventive Maintenance (PM)
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Photometric Accuracy. (Specification £ 0.006 A.)

Filter 1 ID # 1882
Test Calibrated Value Actual Value Deviation
440 nm 0.3375 0.3373 -0.0002
546.1 nm 0.3053 0.3055 0.0002
635 nm 0.3279 0.3285 0.0006
Filter 2 ID # 1882
Test Calibrated Value Actual Value Deviation
440 nm 0.9898 0.9912 0.0014
546.1 nm 0.9422 0.9435 0.0013
635 nm 0.9380 0.9390 0.0010
Filter 3 ID # 1502
Test Calibrated Value Actual Value Deviation
440 nm 0.4969 0.4978 0.0009
546.1 nm 0.4667 0.4677 0.0010
635 nm 0.4818 0.4829 0.0011

‘ Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

O Integrating Sphere

O Reflecting Attachment
U Cell Changer

Sipper

O Auto Sampler

6. Review:

&

Review with the customer PM work performed.

& Discuss recommended customer-supplied materials to have on hand
I Attach PM sticker.

Review with the customer routine maintenance procedures.
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For the Retter

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda
UV have been completed.

This Lambda UV Passes Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
/é’é ZZ . l 13-Aug-2020
yE£KEL (DD-MMM-YYYY)

Authorized Customer Representative: Date:
(DD-MMM-YYYY)

‘ Lambda UV Preventive Maintenance (PM)
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ARCHEMICA

Certificate of Calibration

ICS-1500: Anion & Cation (ID#189)

This certificate is to verify that instrument below are calibrated

By Archemica Lab Co., Ltd.

ICS-1500 S/N: 03110527

For

S.P.S. ConsultingService Co., Ltd.

ARCEEMICA LAB j
aw ¢« aw ® as
UIEN 371AHNT LAY §INA

Ancnmg? LAB CO,,LTD.

Operator Signature: Date: July 17, 2020

(Mr. Thitipong Piromkripuk)

Applications Chemist

G ECA
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-fS.P.S. CONSULTING SERVICE CO., LTD.
¥ 7 gawwnaluBu 24 ounnvalady uwivanwa WAIRINT NFINNY 10900
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com.. www.spscon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

§/N:136164

Environmental Conditions

Temperature 25 + g e
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
No. Brand Model Serial No. Date Setting Actual (Q std.) ¥alne, Erom Colibonfiun Curve
1 2 3 1 2 3 ¥ R®
RO1 SKC 224-PCXR4 602467 01/10/2020 1,000 1,500 2,000 1,002 1,499 2,001 1.010x - 21.766 0.999
RO2 SKC 224-PCXR4 626450 01/10/2020 1,000 2,000 3,000 996 1,491 1,993 0.897x - 0.092 1.000
RO3 SKC 224-PCXR4 691592 01/10/2020 1,000 1,500 2,000 1,011 1,627 2,005 1.007x - 7.744 0.998
RO4 SKC 224-PCXR4 691672 01/10/2020 1,000 1,500 2,000 996 1,495 1,991 0.997x - 0.865 1.000
ROS SKC 224-PCXR4 798470 01/10/2020 1,000 1,500 2,000 1,002 1,499 2,000 1.010x - 20.220 0.999
RO& SKC 224-PCXR4 798456 01/10/2020 1,000 1,500 2,000 994 1,494 2,004 1.019x - 36.035 0.999
RO7 SKC 224-PCXR4 798480 01/10/2020 1,000 1,500 2,000 998 1,493 1,998 1.000x - 4.918 1.000
RO8 SKC 224-PCXR4 883215 01/10/2020 1,000 1,500 2,000 990 1,495 2,004 1.023x - 43.134 0.999
RO9 SKC 224-PCXR4 034650 01/10/2020 1,000 1,500 2,000 1,013 1,526 2,006 1.005x - 4.002 0.998
R10 SKC 224-PCXR4 091765 01/10/2020 1,000 1,500 2,000 1,000 1,495 1,990 0.991x + 8.382 1.000
R11 SKC 224-PCXR4 091763 01/10/2020 1,000 1,500 2,000 1,000 1,496 1,997 0.998x - 0.789 1.000
R12 SKC 224-PCXR4 091568 01/10/2020 1,000 1,500 2,000 1,012 1,528 2,007 1.007x - 5.819 0.998
R13 SKC 224-PCXR4 091638 02,10/2020 1,000 1,500 2,000 1,002 1,501 2,001 1.011x - 22.352 0.999
R14 SKC 224-PCXR4 081764 02/10/2020 1,000 1,500 2,000 996 1,495 1,991 0.995x + 2.635 1.000
R15 SKC 224-PCXR8 529457 02/10/2020 1,000 1,500 2,000 990 1,496 2,004 1.023x - 41.894 0.999
R16 SKC 224-PCXR8 529643 02/10/2020 1,000 1,500 2,000 897 1,495 1,995 0.998x - 1.558 1.000
R17 SKC 224-PCXR8 529645 02/10/2020 1,000 1,500 2,000 1,010 1,527 2,005 1.007x - 6.820 0.998
R18 SKC 224-PCXR8 566756 02/10/2020 1,000 1,500 2,000 1,000 1,500 2,002 1.013x - 24.357 0.999
R19 SKC 224-PCXR8 566802 02/10/2020 1,000 1,500 2,000 995 1,492 1,992 0.996x - 0.582 1.000
R20 SKC 224-PCXR8 529089 02,/10/2020 1,000 1,500 2,000 997 1,496 2,003 1.017x - 32.994 0.999
R21 SKC 224-PCXR8 665728 02/10/2020 1,000 1,500 2,000 1,000 1,495 1,992 0.993x + 6.321 1.000
R22 SKC 224-PCXR8 707444 02/10/2020 1,000 1,500 2,000 1,011 1,526 2,009 1.010x — 10.363 0.998
R23 SKC 224-PCXR8 761067 02/10/2020 1,000 1,500 2,000 991 1,496 2,007 1.024x - 44.087 0.999
R24 SKC 224-PCXR8 707893 02/10/2020 1,000 1,500 2,000 998 1,489 1,993 0.899x - 5.277 1.000
R25 SKC 224-PCXR8 761052 02/10/2020 1,000 1,500 2,000 1,000 1,496 1,994 0.993x + 7.772 1.000
R286 SKC 224-PCXR8 707956 02/10/2020 1,000 1,500 2,000 1,001 1,500 2,003 1.013x - 24.811 0.999
R27 SKC 224-PCXR8 707398 05/10/2020 1,000 1,500 2,000 1,000 1,494 1,991 0.990x + 8,565 1.000
R28 SKC 224-PCXR8 707481 06/10/2020 1,000 1,500 2,000 1,013 1,529 2,008 1.007x — 6.453 0.997
R29 SKC 224-PCXR8 707402 05/10/2020 1,000 1,500 2,000 995 1,506 2,000 1.012x - 26.713 0.999
R30 SKC 224-PCXR8 093811 05/10/2020 1,000 1,500 2,000 996 1,493 1,992 0.998x - 1.279 1.000
R31 SKC 224-PCXR8 093183 0571072020 1,000 1,500 2,000 1,001 1,492 1,993 0.995x + 3.456 1.000
R32 SKC 224-PCXR8 671950 06/10/2020 1,000 1,500 2,000 998 1,506 2,002 1.013x - 28.163 0.998
R33 SKC 224-PCXR4 626254 05/10/2020 1,000 1,500 2,000 999 1,488 1,995 0.997x - 0.415 1.000
R34 SKC 224-PCXR4 626131 05/10/2020 1,000 1,500 2,000 1,001 1,500 2,001 1.009x - 19.841 0.999
R35 SKC 224-PCXR8 707460 05/10/2020 1,000 1,500 2,000 999 1,492 1,803 0.996x - 0.785 1.000
R36 SKC 224-PCXR8 707446 06/10/2020 1,000 1,500 2,000 992 1,502 1,998 1.016x - 34.011 0.999
R37 SKC 224-PCXR8 707432 06/10/2020 1,000 1,500 2,000 999 1,497 1,992 0.994x + 4.906 1.000
R38 SKC 224-PCXR8 707349 06/10/2020 1,000 1,500 2,000 995 1,494 1,988 0.994x + 3.408 1.000
R39 SKC 224-PCXR8 761095 06/10/2020 1,000 1,500 2,000 9980 1,495 2,001 1.020x - 39.156 0.99¢

Calibrated by :

Pha hhina, [/\Loﬂq/,cmhmd.f

(Mr.Phakhinai Khong‘!mﬁnerd)

Approved by :

\

(Mr. Peera  Detudom)
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7. ngude Tel : (662) 939-4370-72. Fax : (662) 513-4221, F-mail : sale@spscon.com.. WWW.5DSCON,Com
Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N:136164
Environmental Conditions
Temperature a 25 + 3 °c
Pressure . 1010 * 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
. = Value From Calibration Curve
No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R*
R40 SKC 224-PCXR4 612753 06/10/2020 1,000 1,500 2,000 994 1,496 1,993 0.997x - 1.586 1.000
R41 SKC 224-PCXR4 626140 06/10/2020 1,000 1,500 2,000 1,004 1,501 2,002 1.011x - 21.360 0.999
R42 SKC 224-PCXR4 626463 07/10/2020 1,000 1,500 2,000 997 1,494 1,989 0.993x + 6.146 1.000
R43 SKC 224-PCXR4 626129 07/10/2020 1,000 1,500 2,000 992 1,503 2,002 1.018x - 36.824 0.999
R44 SKC 224-PCXR4 602753 07/10/2020 1,000 1,500 2,000 1,000 1,500 2,001 1.012x - 24.110 0.999
R45 SKC 224-PCXR4 626137 06/10/2020 1,000 1,500 2,000 996 1,496 1,991 0.994x + 3.356 1.000

Calibrated by :

HW Mqi NG ( lﬂ\w‘n»q ],\.c“mﬂw ﬂ)

{Mr.Phakhinai Khun\g'l{omnerd)

Approved by

=

(Mr. Peera Detudom)
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Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com.. Www.spscon.com

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N: 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R®
H-RO1 Dwyer VFB-65 01/10/2020 500 1,000 2,000 501.3 999.8 1978.1 0.998x - 0.901 1.000
H-RO2 Dwyer VFB-65 01/10/2020 500 1,000 2,000 496.2 993.5 1997.8 1.004x - 7.870 1.000
H-RO3 Dwyer VFB-65 01/10/2020 500 1,000 2,000 499.1 998.2 1991.4 1.001x - 3.966 1.000
H-RO04 Dwyer VFB-65 02/10/2020 500 1,000 2,000 496.3 996.8 2009.9 0.997x - 0.266 1.000
H-RO5 Dwyer VFB-65 02/10/2020 500 1,000 2,000 499.9 994.1 2005.5 1.000x - 1.842 1.000
H-RO6 Dwyer VFB-65 02/10/2020 500 1,000 2,000 496.0 987.4 2009.0 1.002x - 7.396 1.000

Calibrated by : quu !qu Ina ‘ l/\,]qgﬂ_(,‘j {;ﬁ My ".

(Mr.Phakhinai KhongkLo{nnerd)

Approved by :

(Mr. Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method ; Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R*

L-RO1 Dwyer VFA-21 01/10,2020 50 100 200 50.0 100.9 198.9 0.991x + 0.978 1.000
L-RO2 Dwyer VFA-21 01/10/2020 50 100 200 49.6 100.2 198.2 0.989x + 0.835 1.000
L-RO3 Dwyer VFA-21 01/10/2020 50 100 200 49.4 100.0 198.5 1.002x - 0.728 1.000
L-R04 Dwyer VFA-21 02/10/2020 50 100 200 50.1 100.2 198.1 0.991x + 0.423 1,000
L-RO5 Dwyer VFA-21 02/10/2020 50 100 200 50.0 98.6 198.6 1.009x - 1.420 1.000
L-R0O6 Dwyer VFA-21 02/10/2020 50 100 200 50.0 99.4 198.8 1.001x - 0.416 1.000

Calibrated by : Approved by :

?h& vali oy M’WW: L OMY\W,

(Mr.Phakhinai Khon‘g‘k/omnerd) \ (Mr. Peera Detudom)
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CERTIFICATE No : 20M2735 PAGE:10F2
REFERENCE No : 56381-1

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL 3 XS105

SERIAL No - 1126422905

ID No 2 BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE : 20-Mar-20

\
|
f

APPROVED BY : WJ\ |

PONGSAK J.
ISSUED DATE : 26-Mar-20
RECEIVED DATE : 20-Mar-20

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

F-G010 REV 02



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 : 20M2735 PAGE : 2 OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XS105
MANUFACTURER : METTLER TOLEDO S/IN : 1126422905
ID No : BA 05/50 RECEIVED DATE : 20-Mar-20
AIR PRESSURE : 1011mbar + 1mbar CALIBRATION DATE  : 20-Mar-20
AMBIENT TEMPERATURE  : 20°C+1°C RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 15843 SM9/2562 23-Jan-21

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 READIND AT 20 g WASO g

4. REPEATABILITY OF READIND AT 100 g WAS O g

5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000030
0.02 0.02000 0.00000 0.000030
0.10 0.10000 0.00000 0.000030
0.20 0.20000 0.00000 0.000031
0.50 0.50001 -0.00001 0.000031
1.00 1.00000 0.00000 0.000060
2.00 2.00000 0.00000 0.000058
5.00 5.00000 0.00000 0.000063
10.00 10.00000 0.00000 0.000067
20.00 20.00000 0.00000 0.000073
50.00 50.0000 0.0000 0.00013
100.00 100.0000 0.0000 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 20.00000 50.0000
e 4 2 20.00000 50.0000
3 20.00000 50.0001
2 5 4 20.00000 50.0000
5 20.00000 50.0000
OFF-CENTER LOADING 0.00000 0.0001

7. INTERNAL WEIGHT ERROR :-0.000033333333320229 g

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

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

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

]
/
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PerkinE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 21, 2020
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 21, 2021
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 22, 2020

Visit Number: 10f2

Address :

User Name: K.Phenpha Viphasthawat

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
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
November 30, 2020

March 30, 2021

December 30, 2020

April 30, 2021

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinkE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED July 21, 2020

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

~

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

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

~

D. Adjust water and gas pressure regulator settings.

~

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

HEHHEEE
~ ~ ~

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgefilters.

~

C. Recheck optical alignment.

2][8][2]
~

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4
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MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER : 077C8011701

DATE TESTED : July 21, 2020

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00595
Ni 231.604 nm <0.008 0.00791
Ni 341.476 nm <0.012 0.00767
Spectral Resolution : VIS La 408.672 nm <0.020 0.01602
Ba 455.403 nm <0.025 0.02034
Precision
As 193.656 nm % RSD <1.0 0.94 %
Zn 213.856 nm % RSD <1.0 0.86 %
Mn 257.610 nm % RSD <1.0 0.53 %
La 379.478 nm % RSD <1.0 0.41 %
Ba 455.403 nm % RSD <1.0 0.39 %
Ba 493.408 nm % RSD <1.0 0.38 %
Detection Limits : Axial TI 190.080 nm 3(sd) 1.91 ppb
As 193.696 nm 3(sd) 2.79 ppb
Pb 220.353 nm 3(sd) 1.14 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 40.70 ppb
Zn 213.856 nm 3(sd) 1.13 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 2.89 ppb
Ba 455.403 nm 3(sd) 0.25 ppb
Ba 493.408 nm 3(sd) 1.00 ppb
BEC : Axial (1B X 500)/(1S-IB) Cd 226.502 nm <150 ppb 80.49
BEC : Radial (IB X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 43.05
Page 3 of 4
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PerkinE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED July 21, 2020
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Depart erkmEImer Ltd.
wﬂ//(/ o

( Mr. Wlphan Promlumda )

Authorized Representative:

Service Engineer

Page 4 of 4
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ARCHEMICA

Certificate of Calibration

ICS-1500: Anion & Cation (ID#189)

This certificate is to verify that instrument below are calibrated

By Archemica Lab Co., Ltd.

ICS-1500 S/N: 03110527

For

S.P.S. ConsultingService Co., Ltd.

ARCEEMICA LAB j
aw ¢« aw ® as
UIEN 371AHNT LAY §INA

Ancnmg? LAB CO,,LTD.

Operator Signature: Date: July 17, 2020

(Mr. Thitipong Piromkripuk)

Applications Chemist

G ECA
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Mog 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
amullwwhipdBnnsoiind
e e Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860-8 Fax: +66 2324 0517-8

o) ELECTRICAL AND ELECTRONICS INSTITUTE
-
\)

GALIBRATION 0119

Certificate No.: 02295v20
Operation No.: CP202006C015

Certificate of Calibration

Equipment: Sound Calibrator

Manufacturer: ACO

Model/Type: 2127

Serial No.: 130006

ID No.: 03

Customer: S.P.S. Consunting Co., Ltd.

Address: 7 Soi Phaholyothin 24, Phaholyothin Read,

Jompol, Chatuchak, Bangkok 10900
Received Date: 12 June 2020
Calibrated Date: 15 June 2020
Issued Date: 16 June 2020

Calibrated by: Ms. Juntaporn Kunhakom

Ap;ﬂroved by:

{ Mr. Sittich'?a\i Swa ksuriyéwong )
Group Manager .,

§

B N L PLENPU I e L IO e T

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor & = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the pricr written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3
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ELECTRICAL AND ELECTRONICS INSTITUTE

ey FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amuilwawwasiinnsaiing
ELECERICAL AND ELECTRONILS INSTHIUTE

Certificate No.: 02295V20
Calibration Report

Equipment: Sound Calibrator
Manufacturer: ACO
Model/Type: 2127

Serial No.: 130006

ID No.: 03

Amblent Temperature: (23+£2)°C
Relative Humidity: (50+15)%
Pressure: (101.2 + 1.5) kP2

Method of Calibration :-
I[EC 60942:2017

ition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1) Standard microphone 4180 2787490 AA-1007-19 30 October 2020
2} Wavefcrm Generator 335118 MY52302264 551220083074940 17 June 2020
3} Audio Analyzing MM 2015-p 000136E 551220083255308 3 Cctober 2020
4} Pressure humidity and CL1-P200020 12 March 2021
P
Temperature Transmitter U301 L3950483 Q177TE20 21 April 2021
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintainad at -
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical functicn
- Micro Precision Calibration Laboratory (Thailand); A2LA Accredited Calibration No.935.06
Result of Calibration:-
L. Function : Sound pressure level
Neorminal Specified Sound Measured value Deviated vaLuem Acceptance Umitm
Frequency (Hz) Pressure tevel (dB) (dB) (dB) (dB)
1000 94 93.92 -0.08 +0.25
2. Function : Freguency
Norminal Sound Specified Frequency | Measured value Devizted vatuem Acceptance umitm
Pressure level (dB) {Hz) (Hz) (%) (%)
94 1000 999.9 0.0 +.0.7
Page 2 of 3 F-CAL-005 Ed.1



- ELECTRICAL AND ELECTRONICS INSTITUTE
N’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AHD ELECTRONICS INSTFTUTE

Certificate No.. 02295V20
Calibration Report

3. Function : Total distortion + nolse

Norminal Norminal Measured valug' Acceptance limit™
Sound Pressure level (dB) Freguency (Hz) {%) (%)
94 10C0 1.1 2.5

Uncertainty of measurement

. , Maximum-permitted
Functicn Uncertainty .
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + nolse 0.40 % 0.50 %
Note: [1] The deviated value Is the absclube valule of the difference between the measurad value

and the corresponding specified sound pressure level.
[2] The deviated value is the absclube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance Umit was IEC 60942:2017 Class 1.

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1
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S.P.S. CONSULTING SERVICE CO., LTD.

o 7 gagvwvalodu 24 ouuvvaledy uwwaaauwa wﬁﬁwﬁni NTIHWY 10900
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com., www.spscon.com

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand ACO | Number L AC 03/56 |
Model I 2127 | Serial No. | 130006 I
Calibration Range ] 94 dB, 1000 Hz I Last Calibration | 15 June 2020 |
Due Date L 15 June 2021 —l
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R04 ACO 6236 00142005 08 November 2020 94.1 94.0
ACO-RO5 ACO 6236 00142020 08 November 2020 94.0 94.0
ACO-R20 ACO 6236 00182003 08 November 2020 94.1 94.0
ACO-R42 ACO 6236 00192054 08 November 2020 94.1 94.0
ACO-R48 ACO 6236 00192060 08 November 2020 94.0 94.0
Acoustic Certified Value : Electrical and Electronics Institute Foundation for Industrial Development 93.92 + 0.25 dB

Calibrated by : \)h(j‘\/\“!‘qi hG‘l\' Lf\\q o C\[fgtmnfh ﬁ{ Approved
(Mr. Phakhinai Khon gku\rhn}nerd)

by :

wy

(Mr. Peera Detudom)
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Mog 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
amullwwhipdBnnsoiind
e e Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860-8 Fax: +66 2324 0517-8

o) ELECTRICAL AND ELECTRONICS INSTITUTE
-
\)

GALIBRATION 0119

Certificate No.: 02295v20
Operation No.: CP202006C015

Certificate of Calibration

Equipment: Sound Calibrator

Manufacturer: ACO

Model/Type: 2127

Serial No.: 130006

ID No.: 03

Customer: S.P.S. Consunting Co., Ltd.

Address: 7 Soi Phaholyothin 24, Phaholyothin Read,

Jompol, Chatuchak, Bangkok 10900
Received Date: 12 June 2020
Calibrated Date: 15 June 2020
Issued Date: 16 June 2020

Calibrated by: Ms. Juntaporn Kunhakom

Ap;ﬂroved by:

{ Mr. Sittich'?a\i Swa ksuriyéwong )
Group Manager .,

§

B N L PLENPU I e L IO e T

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor & = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the pricr written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3
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ELECTRICAL AND ELECTRONICS INSTITUTE

ey FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amuilwawwasiinnsaiing
ELECERICAL AND ELECTRONILS INSTHIUTE

Certificate No.: 02295V20
Calibration Report

Equipment: Sound Calibrator
Manufacturer: ACO
Model/Type: 2127

Serial No.: 130006

ID No.: 03

Amblent Temperature: (23+£2)°C
Relative Humidity: (50+15)%
Pressure: (101.2 + 1.5) kP2

Method of Calibration :-
I[EC 60942:2017

ition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1) Standard microphone 4180 2787490 AA-1007-19 30 October 2020
2} Wavefcrm Generator 335118 MY52302264 551220083074940 17 June 2020
3} Audio Analyzing MM 2015-p 000136E 551220083255308 3 Cctober 2020
4} Pressure humidity and CL1-P200020 12 March 2021
P
Temperature Transmitter U301 L3950483 Q177TE20 21 April 2021
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintainad at -
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical functicn
- Micro Precision Calibration Laboratory (Thailand); A2LA Accredited Calibration No.935.06
Result of Calibration:-
L. Function : Sound pressure level
Neorminal Specified Sound Measured value Deviated vaLuem Acceptance Umitm
Frequency (Hz) Pressure tevel (dB) (dB) (dB) (dB)
1000 94 93.92 -0.08 +0.25
2. Function : Freguency
Norminal Sound Specified Frequency | Measured value Devizted vatuem Acceptance umitm
Pressure level (dB) {Hz) (Hz) (%) (%)
94 1000 999.9 0.0 +.0.7
Page 2 of 3 F-CAL-005 Ed.1



- ELECTRICAL AND ELECTRONICS INSTITUTE
N’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AHD ELECTRONICS INSTFTUTE

Certificate No.. 02295V20
Calibration Report

3. Function : Total distortion + nolse

Norminal Norminal Measured valug' Acceptance limit™
Sound Pressure level (dB) Freguency (Hz) {%) (%)
94 10C0 1.1 2.5

Uncertainty of measurement

. , Maximum-permitted
Functicn Uncertainty .
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + nolse 0.40 % 0.50 %
Note: [1] The deviated value Is the absclube valule of the difference between the measurad value

and the corresponding specified sound pressure level.
[2] The deviated value is the absclube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance Umit was IEC 60942:2017 Class 1.

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1



) SVANTEK

CALIBRATION CERTIFICATE

Date of issue: 2019-07-08 Certificate No: 14012891-2 Page: 1/3
OBJECT OF Manufacturer: Svantek
CALIBRATION

Model: SV34

Serial No.: 33142

Description: Acoustical 6alibrator accuracy class 2 with nominal level

Lp.nomt = 114 dB, and nominal frequency fn1 = 1000 Hz.

ENVIRONMENTAL Temperature: 23.2 °C
CONDITIONS p—
Humidity: 47.3 %
Pressure: 101.16 hPa

DATE OF CALIBRATION  2019-07-08

APPROVED BY B. Hunt

AcSoft

sound & vibration

AcSoft Calibration | Bedford Technology Park
Thurleigh | Bedford | MK44 2YA

+44 (0) 1234 639550

www.acsoft.co.uk

This calibration was performed on behalf of GRAS UK by AcSoft Calibration.
AcSoft Calibration is a trading name of AcSoft Ltd, Bedford Technology Park, Thurleigh, Bedford, MK44 2YA.




CALIBRATION CERTIFICATE

@ SVA N T E K Issued by AcSoft Calibration

.

Date of issue: 2019-07-08 Certificate No: 14012891-2 Page: 2/3

CALIBRATION RESULTS  The calibrator submitted for testing has successfully completed the

IEC 60942:2003 (BS EN 60942:2003), for the environmental conditions
under which the tests were performed.

The results are presented on page 3 of this certificate (including
measurement uncertainty).

UNCERTAINTY OF Level: 0.15 dB
DEAEER RS Frequency: 0.1 Hz
Distortion: 0.1 %
NOTES

1. The information appearing on this certificate has been compiled specifically for this instrument. This calibration
certificate is produced with traceable and advanced equipment which permit comprehensive quality assurance
verification of all data supplied herein.

2. The measurements in this document are traceable to GUM (Central Office of Measures), Poland

3. This calibration certificate shall not be reproduced except in full, without written permission from Svantek UK
Ltd.

REFERENCE EQUIPMENT

Description Manufacturer Model Serial Number
Pistonphone GRAS 42AP 236167
Acoustical Calibrator Svantek SV30A 44775
Sound & Vibration Analyser Svantek SV912AE 15940
Digital Multimeter Keithley 2015THD 1065133
Reference Microphone GRAS 40AF 207373
Thermo-Barometer LAB-EL LB-706B 912

This calibration was performed on behalf of GRAS UK by AcSoft Calibration.
AcSoft Calibration is a trading name of AcSoft Ltd, Bedford Technology Park, Thurleigh, Bedford, MK44 2YA.




IBRATION CERTIFICATE
(5) SVANTEK o

Issued by AcSoft Calibration

Date of issue: 2019-07-08 Certificate No: 14012891-2

Page: 3/3
CALIBRATION Calibration results are as follows:
RESULTS
SPL
Lpn ALp U(Lp) ALp,dnp. dB
dB dB dB class 1 class 2
113.59 -0.41 0.15 ~ 10,4 40,6
Frequency
fa of U(f) 6fciop, w %
Hz Hz Hz class 1 class 2
+1.0 +2.0
999.96 -0.04 0.1 (+10Hz) (+20Hz)
THD - 1kHz
hn U(h) Ohdop, %
% % class 1 | class 2
0.25 0.1 3.0 4.0

This calibration was performed on behalf of GRAS UK by AcSoft Calibration.
AcSoft Calibration is a trading name of AcSoft Ltd, Bedford Technology Park, Thurleigh, Bedford, MK44 2YA.
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Noise R_423/20

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand I ACO , Number | AC 03/56 I
Model L 2127 | Serial No. I 130006 ’
Calibration Range I 94 dB, 1000 Hz | Last Calibration L 15 June 2020 —|
Due Date L 15 June 2021 I
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R0O8B ACO 6236 00152005 09 November 2020 94.1 94.0
ACO-RO7 ACO 6236 00152080 09 November 2020 94.0 94.0
ACO-R26 ACO 6236 00192038 09 November 2020 94.0 94.0
ACO-R34 ACO 6236 00192046 09 November 2020 94.1 94.0
ACO-R43 ACO 6236 00192055 09 November 2020 94.0 94.0
Acoustic Certified Value : Electrical and Electronics Institute Foundation for Industrial Development 93.92 + 0.25 dB

- 1 A J
Calibrated by : Hﬂquhﬂﬂ\l El\f‘lf)??\o] an@yd! Approved by :

(Mr.Phakhinai Khongko%erd )

“ (Mr. Peera  Detudom)
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Noise R_513/20

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand I ACO | Number

Model | 2127 | Serial No.

Calibration Range | 94 dB, 1000 Hz j Last Calibration
Due Date

AC 03/56

130006

15 June 2020

!__’__

15 June 2021

Calibration Data

Sound Level Meter Data

Calibration Data

SL.M No. Brand Model Serial No. Date

Actual Reading [dB]

Before Adjustment

After Adjustment

ACO-R11 ACO 6236 00172038 04 December 2020

94.0

94.0

Acoustic Certified Value : Electrical and Electronics Institute Foundation for Industrial Development

93.92 + 0.25 dB

Calibrated by : P}')[Alf\:\q 10n M]ﬂ@'ﬂ C‘Le 'Mhejy% Approved by :

(Mr.Phakhinai Khongkomné‘éj )

\

(Mr. Peera  Detudom)
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Noise Dose R_424/20

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand I SVANTEK | Number l SV 02/60 ]
Model l §v34 —l Serial No. l 33142 |
Calibration Range | 114 dB, 1000 Hz I Last Calibration L 14 October 2020 I
Due Date | 14 October 2021 I
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R04 SVANTEK SV-10418 60154 09 November 2020 113.6 113.5
NMD-R21 SYANTEK SV-104IS 80800 09 November 2020 113.5 113.5
NMD-R23 SVANTEK SV-10418 80802 09 November 2020 113.5 113.5
NMD-R28 SVANTEK SV-104IS 80839 09 November 2020 113.6 113.5
Acoustic Certified Value : Thailand Institute of Scientific And Technological Research (TISTR) 113.54+ 0.75 dB
Calibrated by : H’\Q LJ"} ']ﬂE’/} l— I/LL] 2NG LG M Approved by : s

(Mr. Phakhinai Kh(mgkbrﬁ/nerd) \\ (Mr. Peera Detudom)
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Noise Dose R_514/20

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number I SV 02/60 |
Model I SV34 | Serial No. l 33142 |
Calibration Range I 114 dB, 1000 Hz I Last Calibration | 14 October 2020 |

Due Date | 14 October 2021 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment

NMD-R28 SVANTEK SV-104IS 80839 04 December 2020 113.5 113.5
Acoustic Certified Value : Thailand Institute of Scientific And Technological Research (TISTR) 113.54+ 0.75 dB

O . s iy | i

Calibrated by : rlf\a JN]“] .‘.V}O‘\ VL Lﬁcmp‘}\g’mﬂ@},d Approved by :

(Mr. Phakhinai Khongkoniﬂérd) \l (Mr. Peera  Detudom)
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NSC-TISI-TIS 17025
CALIBRATION 0030

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhapiachissan 3 R, Bangpood, Pukkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02} 964-5155, e-mail : ealibratech _cal@yahso.com, calibratech .cali@hotmail.com

Certiticate of Cahbration

Certificate No. : 63-420052-1 | Page : 1 of 2
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Banglkok 10500
Equipment : pIT Meter with electrode

pH meter

Manufacturer : Hanna Model : HI 3512

Range : N/A pH Resclution : 0.001 pH-

Serjal No. : 08685754 | ID No. : PH 04/56

Electrode

Model :  HII332 Serial No. : 04310F4M
Environment : o 'I&ﬁiﬁent‘:'f”l“emperatm'e : °C

Yo

Relative Humidity

Date of Recejved : 21 April 2020

Date of Calibration : 23 April 2020

Date of Issue s 23 April 2020

Calibrated by Bunjerd Masri

Calibration Method - [nsHouse method CAL-M4201 direct meastirement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments :  This certification is traceable to the International System of Units

1. Multipreduct Calibrator

1D No. Cert. No. Due Date Traceability
440001 19E779 13 Feb 2021 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution _

pH Cert. No. Lot No. Exp. Date Traceability
4.003 TRM-52003 280319 29 Jul 2020 National Institute of Metrology Thailand (NIMT)
7.025 TRM-S82005 280119 26 Jul 2020 National Institute of Metrology Thailand (NIMT)
16,008 TRM-52007 080719 29 Jul 2020 National Institute of Metrology Thailand (NIMT)

Approved by : '/,% o
( Bunjerd lﬁmsri )

Sugervisor

The Uncertainlies are for a confidence probability of approximately 95%

This cérilicdte may nof be reproduced othér thzn i full exgept with hHeé ]Jl‘i'oi'_.y_\_{z'il_t'_ed apprd\fﬂl of the C alibiataeh Co,Ltd,

SEALSRODA (203



Calibratech Co.,Ltd,

7/106-7 Moo 2,'Suklu-lpmclmsnn 3 Rd,, Bangpood, Paklred, Nonthaburi 11120

Tel.(02} 964-621) Fax.(02) 964-5155, e-mail : celibratech. eal@yahoo.com, calibratech .cai@hotmail.com

Certificate of Calibration

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Function :

63-420052-1

Good

Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator-at pH (4,7;10) - -

Page : 2 of 2

A;Jjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mv) {(pH) L pHY |( mV )_ { mv) (£ mV)
1774800 4 4,000 { 177.8 -0.3 {(1.060
47,10 ~0.0000 7 7.000 1 0.3 0.058
| 10000 | -177.2 0.060

Function :

Remark

jominal pH (4,7,10

“Adjustment Curve TUUC Résding Correction Uncertainty
s ~at nominal pt {pH) (pH)
e 4005 |- 0.002 - 0.025
4,7, | 7.017 0.008 0.024
10.008 10.010 -0.002 0.070

UUC : Unit Under Calibration

This result ot calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k =

praviding a level of confidence of approximately 95%

NIRRT

-l -




QUALITY CALIBRATION CO.,LTD.

Wi
S,

W~

Yz,

Nl
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ila\é—/mf_
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = &
el (662) ().0. ax (662) 809-458 _’4///§\§
www.qcalibration.com T NN NSC-TISETISIZ0S
Al W CALIDRATION 0049
CERTIFICATE No : 20M2737 PAGE:10F2

REFERENCE No : 56381-3
Certificate of Calibration

EQUIPMENT 2 DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE 2 20-Mar-20

APPROVED BY : I:;z/\ ,

ISSUED DATE : 21-Mar-20

RECEIVED DATE $ 20-Mar-20

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

F-GO10 REV 02



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 : 20M2737 PAGE :2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL BSA224S-CW
MANUFACTURER SARTORIUS S/N 36591843
ID No BA 09/61 RECEIVED DATE 20-Mar-20
AIR PRESSURE 1008mbar + 1mbar CALIBRATION DATE 20-Mar-20
AMBIENT TEMPERATURE 20°C+1°C RELATIVE HUMIDITY 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 15843 SM9/2562 23-Jan-21

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 READIND AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000078
0.1 0.1000 0.0000 0.000078
0.2 0.2000 0.0000 0.000078
0.5 0.5000 0.0000 0.000079
1.0 1.0000 0.0000 0.000079
2.0 2.0000 0.0000 0.000078
5.0 5.0000 0.0000 0.000081
10.0 10.0000 0.0000 0.000084
20.0 20.0000 0.0000 0.000089
50.0 50.0000 0.0000 0.00013
100.0 100.0000 0.0000 0.00019
200.0 200.0003 -0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g) ) ]
1 100.0000
3 1 4 2 100.0000
3 100.0000
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0001

6. INTERNAL WEIGHT ERROR :0 g

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

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERT.No.: HS-R013D

Calibration Date - 25 Apr 20
S.P.S CONSULTING SERVICE CO. LTD

Submitted by :

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,
Chatuchak, Bangkok, Thailand 10900

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

e HARIKUL
: ”) %9’ sCIENCE

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok, Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com
Certificate of Calibration

Model © YSI15100
SIN - 01H1079AB
Probe . YSI15010
SIN : 14J100195
ID NO. ;-

Air Temp ref © S/N. E00622

Barometric ref : S/N. E00522

Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician - Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.09 (PASS) - =
Measurement 2 (mg/l) 9.09 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - =
Measurement 4 (mgf/l) 9.07 (PASS) : =
Measurement 5 (mgf/l) 9.07 (PASS) - -
Measurement,6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.06 (PASS) - -
Measurement 9 (mg/l) 9.06 (PASS) -
Measurement 10 (mg/) 9.06 (PASS) - -
Mean Measurement 9.08 mg/l - -
Inaccuracy 0.01 mg/l B R
‘Overall Status (PAgg)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on
date and place of test only.

2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

Technician Signature

RLAUGIY CamScanner

Laboratory Manager




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 : 20T0606
REFERENCE No : 55428-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH

DRB200
15110C0235
DRB 02/59

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

CHAICHARN CH.

23-Jan-20

/‘

&

y,

4

|

ONGMK J.

29-Jan-20

21-Jan-20
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THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

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

CERTIFICATE No : 20T0606 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL ; DRB200

ID NUMBER : DRB 02/59 SERIAL NUMBER : 15110C0235
RECEIVED DATE : 21-Jan-20 CALIBRATION DATE g 23-Jan-20
AMBIENT TEMPERATURE z 23212 C RELATIVE HUMIDITY : 52 %RH <+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 19 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm. AND PLACED THE TENTH THERMOCOUPLE
WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 19T6775 20-Jul-20

. 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 QUALITY CALIBRATION CO.,.LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

(19 (1 (9 (39
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©,

00008
AO0009

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 146

Indicating Temperature 145 146

1 149.7 149.8
g 2 149.7 149.7
g 3 149.8 149.7
@ 4 149.7 150.0
z 5 150.2 150.0
c 6 150.5 1499
o E 7 150.0 150.0
g § 8 150.1 149.8
i 9 150.0 149.8
5 10 149.8 149.8
= 11 150.0 150.0
§ 12 150.0 150.0
5 13 149.7 149.7
= 14 149.8 149.6
15 150.2 149.8
Uncertainty of Measurement(+ °C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEDS BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-G010 RE
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PerkinE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 21, 2020
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 21, 2021
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 22, 2020

Visit Number: 10f2

Address :

User Name: K.Phenpha Viphasthawat

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
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
November 30, 2020

March 30, 2021

December 30, 2020

April 30, 2021

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinkE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED July 21, 2020

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

~

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

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

~

D. Adjust water and gas pressure regulator settings.

~

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

HEHHEEE
~ ~ ~

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgefilters.

~

C. Recheck optical alignment.

2][8][2]
~

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4
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PerkinktE

WO-00816195/2020

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER : 077C8011701

DATE TESTED : July 21, 2020

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00595
Ni 231.604 nm <0.008 0.00791
Ni 341.476 nm <0.012 0.00767
Spectral Resolution : VIS La 408.672 nm <0.020 0.01602
Ba 455.403 nm <0.025 0.02034
Precision
As 193.656 nm % RSD <1.0 0.94 %
Zn 213.856 nm % RSD <1.0 0.86 %
Mn 257.610 nm % RSD <1.0 0.53 %
La 379.478 nm % RSD <1.0 0.41 %
Ba 455.403 nm % RSD <1.0 0.39 %
Ba 493.408 nm % RSD <1.0 0.38 %
Detection Limits : Axial TI 190.080 nm 3(sd) 1.91 ppb
As 193.696 nm 3(sd) 2.79 ppb
Pb 220.353 nm 3(sd) 1.14 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 40.70 ppb
Zn 213.856 nm 3(sd) 1.13 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 2.89 ppb
Ba 455.403 nm 3(sd) 0.25 ppb
Ba 493.408 nm 3(sd) 1.00 ppb
BEC : Axial (1B X 500)/(1S-IB) Cd 226.502 nm <150 ppb 80.49
BEC : Radial (IB X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 43.05
Page 3 of 4
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PerkinE
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED July 21, 2020
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Depart erkmEImer Ltd.
wﬂ//(/ o

( Mr. Wlphan Promlumda )

Authorized Representative:

Service Engineer

Page 4 of 4
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Heat B182_1/20

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. :  R14 Verification Date ;13 September 2020
Brand o 3M Ambient Temp. 1 245 “C

Model : QUESTempU46 Barometric Pressure 1010 mmbar
Serial No. : TSH120011 Relative Humidity 49 %o

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB=125°C ,DB=47.1 °C ,G=69.3°C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)

12.5 12.4 0.1 + 0.5

Dry Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)

47.1 47.0 0.1 +0.5

Globe Probe Temperature Measurement

Verification Medule Reading (°C) UUC* Reading ("C) Correction (°C) Tolerance Limit (°C)

69.3 69.5 -0.2 t0.5

UUC* = UNIT UNDER CALIBRATION

Verified by : P)} o) L\‘\ﬂ -“‘Y\(A |7 ,)/\l/]c h&L,ONV\WJ Approved by : “WY\

(Mr.Phakhinai Khongkomnérd) \ (Mr. Peera Detudom)
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Heat B182_2/20

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. : R15

Brand . 3M

Model © QUESTemp“46
Serial No. TSI010006

Verification Date
Ambient Temp.
Barometric Pressure

Relative Humidity

13 September 2020
24.5 e

1010  mmbar

49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21

WB=12.5°C ,DB=47.1 °C ,G=69.3°C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C)

Correction (°C)

Tolerance Limit (°C)

12.5 12.4

0.1

0.5

Dry Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C)

Correetion (°C)

Tolerance Limit (°C)

47.1 471

0.0

+0.5

Globe Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C)

Correction (°C)

Tolerance Limit (°C)

69.3 69.4

-0.1

0.5

UUC* = UNIT UNDER CALIBRATION

Verified by P.l.qi)l/‘k: na | I/L\/Vm D\LO'M’\@ W/f

(Mr.Phakhinai Khongkonferd )

Approved by

\{ (Mr. Peera Detudom)
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Heat B182_3/20

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No.
Brand
Model

Serial No.

R16 Verification Date
3M Ambient Temp.
QUESTempOtiG Barometric Pressure
TSH120025 Relative Humidity

13 September 2020
24.5 °c

1010  mmbar

49 %o

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB=125°C ,DB=47.1 °C ,G = 69.3 °C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)
12.5 12.7 -0.2 *0.5
Dry Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)
47.1 47.0 0.1 +0.5
Globe Probe Temperature Measurement
Verification Module Reading (°C) UUC* Reading (°C) Correction (°C) Tolerance Limit (°C)
69.3 69.2 0.1 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by P%cﬂ qum

I/VL oneg [Mfm‘ht’/ r/{ Approved by

(Mr.Phakhinai Khongkotrfherd )

(i

“ (Mr. Peera Detudom)






