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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Stack Total Hydrocarbon as Methane Pitot Tube RYG FS0320 12-Jul-22 12-Jan-23 6
Stack Total Hydrocarbon as Methane Total Hydrocarbon Analyz| RYG_EN0038 14-Jan-22 14-Jan-23 12
Stack Total Hydrocarbon as Methane FID Analyzer BKK_FS0758 1-Jul-22 1-Jan-23 6
Ambient Total Hydrocarbon as Methane Total Hydrocarbon Analyz] RYG_EN0038 14-Jan-22 14-Jan-23 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0411 29-Jul-21 27-Jan-23 18
Nolse Leq 24 hrs Sound Calibrator RYG_FS0213 26-Apr-22 26-Apr-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0390 18-Oct-22 18-Oct-23 12
Workplace  |n-Hexane Field Rotameter RYG_FS0199 1-Jul-22 1-Oct-22 3
Workplace  |n-Hexane Field Rotameter RYG_FS0199 1-Oct-22 1-Jan-23 3
Workplace n-Hexane GC-FID BKK_EN0126 21-Oct-21 21-Apr-23 18
Workplace  [Ethylene Field Rotameter RYG_FS0199 1-Oct-22 1-Jan-23 3
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 26-Apr-22 26-Apr-23 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0030 21-Jan-22 21-Jan-23 12
Noise Leq 12 hrs Sound Level Meter RYG_F50029 24-May-22 26-May-23 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0216 31-Aug-22 31-Aug-23 12
Noise Leq 12 hrs Sound Level Meter RYG_F50433 21-Jan-22 21-Jan-23 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0015 24-May-22 24-May-23 12
Noise Octave Band Sound Calibrator RYG_FS0213 26-Apr-22 26-Apr-23 12
Noise Octave Band Sound Level Meter RYG_FS0030 21-Jan-22 21-Jan-23 12
Noise Octave Band Sound Level Meter RYG_FS0029 24-May-22 24-May-23 12
Nolse Octave Band Sound Calibrator RYG_FS0216 31-Aug-22 31-Aug-23 12
Noise Octave Band Sound Level Meter RYG_F50433 21-Jan-22 21-Jan-23 12
Noise Octave Band Sound Level Meter RYG_FS0015 24-May-22 24-May-23 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0440 7-Sep-21 7-Sep-22 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0497 7-Oct-22 7-Oct-23 12
Heat Heat Stress Heat Stress Monitor RYG_FS50223 28-Dec-21 28-Dec-22 12
Heat Heat Stress Heat Stress Monitor RYG_FS0357 16-Feb-22 16-Feb-23 12
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 14-Feb-22 15-Aug-23 18
Rayong Lab  [BOD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab  [COD Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab pH at 25 °c pH meter RYG_ENO183 17-Mar-22 17-Mar-23 12
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENO000O2 23-Mar-22 23-Mar-23 12
Rayone Lab  |Oil & Grease Hot Air Oven RYG ENO006 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Water Bath RYG_ENQ061 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_ENQ002 23-Mar-22 23-Mar-23 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_ENOO10 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_ENO010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Temperature pH Meter RYG_FS0420 14-Mar-22 14-Mar-23 12
Rayong Lab  |Chleride Burette 243007 21-Sep-18 21-Sep-23 60
Water Lab  |Total Organic carbon TOC Analyzer BKK_ENO066 3-Oct-22 3-Oct-23 12
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(CUSTOMER NAME ALS Laburatory Group (T d) Co., Lid, WiSW weomoa wavormel nfu (aewelng) diin)
EQRIPMENT NAME THC Analyzer
Pitot Tube Calibration Data MANUFACTURER HORIBA MODEL _ : APHA-370 [SERIAL NO U430GTHE
STANDARD GAS CONCENTRATION (PPRA) 5061 PRI CYLINDER NO : (734373
Pitot Tube Identification Number RYG_FS0320 Calibration Date : 12 Jul 22 CYLINDER PRESSURE (pslg) : 1600 3 CERTIFIED DATE : 12/05/2020
Lab test duct Number 258-1-13-01 Standard Pitot 1D BKK_FS0441 CERTIRIED: s ABORS EREREDOALE il
Calibration Sheet No C©-120722-RYG_FS0320 Cp Standard 0.99 TEST RESULTS.
SOINT NO TEST RESULTS
Type S Pitot Tube Coetficient Ds
YREE IO ER el Cele IDEAL _|ACTUAL Cria| ERROR Ct ACTUAL THC|ERROR THC|seemnon he
Type s pitot Standard pitot tube | Type s pltot ube Cp(s) Cp (s) ZERO 0.000 0,000 0,000 0000 0,000
tube Leg A,B (AP, mmH,0) (AP, mm H,0) LegA LegB 1 10.000 10.240 0.240 2.40 2210 210
Test 1 A 12.00 16.60 o842 R 2 20.000 20.230 0.230 115 0.200 100
3 20.000 0 120 0120 0.40 0170 057
e 1200 1660 - 0842 4 avoo0 | acoos | ooeo [ ooo 0000 000
Test 2 A 12.00 16.60 0.842 & AVERAGE (%) 0.99 0.92
B 1200 16.60 - 0.842
PPM
Test 3 A 1200 1660 0842 5 i
—— DA |
B 12.00 16.60 - 0.842 40
Tp 0642 0.842
34 = e e i
&
A B e
s =
P s
_ _ 10 e — = =
Py 7':”(3:] st BE <0.01 .
[ PN
Cp (s5) = Cpid or B
Z[ Slesss )] 0.000 10000 20,000 30,000 40,000 £0.000
-tverage deviation(A or B) = ———————— must BE £ 0.0i
3
e il Ty —V/
Calibrated by o Approved by & U & & CALIBRATED BY ... 2 04® {nhmw‘ JTE : Gl s
( Mrtinnakom Kulehar ) { Mr.Natthapel Jiengwareewong) ™~
CHEHED 80 . S NAG, .. #.01./65
Field Scientist (11 Field Specialistii)
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CUSTOMER NAME

ALS Laboraiony Group (Thalland) Co Ltd [

1BUERLDA UE

1

o iy s el

EQUIPMENT NAME

THC Analyzer

MANUFACTURER  HOMIBA MODEL : APHA 370 SERIAL NO.: LAZ0GTHE
TEST VALUES
NO. | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 |Signal ( C+4 ) my 280 1360
2 |[Signal {THC) mv 35.200) 54500
temp ‘2., Standard Vakie - Ambient temp (5 1015°C) 47.200
3 |Detector
5 anclard Value : (Amineat /101 3x100. 201 8150
4 |Ambicnt e e e
s |Purlifice o <
ke o Normal walue - B kPa o 25 kPa 0300
& NN °C . St
7 |pCaav VS 24V-0 25800 2350
e |prsy v, Stane g SV=05V 5 00| 5000
% |Bypass (Optienal) rrmiin, Norma! value €9 Wi = 03 Lim
10 |Over Fic tional) Jemin, Stanvdard Value < O Limin o More
11 |CHa Samping Reading L
12 |NWMHC Samping Reading oL
13 [THC Sam Reading PRI 3620 573
14 |Zero Gas CHATHC aa 0.00/0.00)
15" [Span Gas
G _|eas bz 0 )
ark : Relerence E¥ nitor APHA 370 Opcretisn Manual Fage H8)
Remark : ( Ambeir
E"ﬂ’ﬁi‘!ﬂi'}i\‘m
Sel Wainten,
FwazBvamadndunis
sansAniiung
- Juudau wiaansadsdlunmg Arnnd
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Fleld Environmental Sclentiat (4)

ALS
CALIBRATION REPORT
Dats 1-Jui-22 D BKK_F80758
it Name FID Analyzsr Baseline Mocon
Model B000H Serial No. 0315EF0047
Std.Gas Canc.(ppm) 183 Cylinder No. D8196822
Certified Data 17-Sep-14 Explred Dats 17-Sep-22
CALIBRATION RESULTS
PaKE CALIBRATION RESULTS
Ideal Actual Error %Error
ZERO 0.00 0.04 0.04 0.04
SPAN 193.00 192.75 -0.25 0.13
AVERAGE (%) 0.04
200
180
160
140 4
120 —— ldaal
100 4
80 4
60
a0 —8— Actual
20
[}
o 20 40 60 80 10 120 140 160 180 200
Callbrated By Approved By
( Mr. Aplait Sing-ha ) ( Mr.Sarayuth  Jittranont )
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd. Bangbumru,sangp\ud Bangkok 10700 ‘I'HAILAND
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal- com http

NSC-TISH-TIS 17025

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
prroslates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22013
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178121

1D No.: RYG_Fs0213

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND} CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : = ; . A
Ambient Temperature : (230 43) Lies

Pressure : (1013 £3 ) kP | BY :‘( I ;
Relative Humidity : (500 £20 ) % |

22 APRIL 2022
26 APRIL 2022
29 APRIL 2022

Received Date :
Calibration Date :
Date of Issue 3

Calibrated by : Nathakorn Pisuipaisan

7%1;;,

{ Thanakul Petchurai

Approved by

This centificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 204-04-020604

Cert. No. : ACC22013
Job No. : VC65AC0054

Pages i 2of3
Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard,

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :
1. Reference Standard Instruments

Instrument Mogel Serial No, Cert, No, Due Date
Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS53220104  EEL.BP. (4/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273  EEL.BP. 0540265 09-Feb-23
Programmable Atienuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplificr NA-12KAI 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23

2. This result of calibration was found accurate as shown on dale and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TSI2-04-04-0200604

S k..

S“I Tr}-‘l ‘IP'O‘R N, SITHIPORN ASSOCIATES CO,LTD.
' o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22013
Job No.  : VC6SACDOS4

Fages : 3of3
Result of calibration ;
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) e) (aB)
94 94.11 0.11 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1003.1 0.3 0.1 1.0
3. Total distortion
[ Measwrea value (%) | Unceriny (%) [ Tolerance limit (%) |
.02 [ 0.10 | 30 il

The reported uncertainty is based on a standard uncertainty multiplicd by coverape factor k = 2

orany value following caleulation,providing s lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthorn Rd,Bangbumru, Bangplud Eangkok 10700 THAILAND NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:ical-ce i om_http//wwwisithiph o

Cert. No. : ACL22237
Pages : 1o0f8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173611 /172173 / 74023

1D No.: RYG_FS03%0

Condition As Found : GOOD

Customer :

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,

Location : gy e fone ; |
Ambient Temperature : (230 +3) e TR Ui }
Pressure : (1013 £3) kPa | AoPROVED BY Vi oAe¥r [
Relative Humidity : €500 £20) % 1 ;
Received Date : 03 OCTOBER 2022 e e et - =

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

18-19 OCTOBER 2022
20 OCTOBER 2022

Nathakom Pisutpaisan

Thanakul Petchurai

This certificate is issued in

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

/@f/_

with the requi; of ISONEC 17025 standard, may not be reproduced




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

crrmenates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22237
Job No. : VC6SAC0088
Pages  : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SL.M had tests to Acoustical and Electrical signal tests of frequeacy weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments ©

Instrument Meodel Serial No. Due Date
Waveform Generator 33210A MY48017076 04-Feb-23
‘Waveform Generator 33511B MY52302742 04-Feb-23
Digital Multimeter 33461A MY53220104 09-Feb-23
Digital Multimeler 3361A MY53220076 09-Feb-23
Digital Mullimeter 34461A MY60024273 09-Feb-23
Programmable Altenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977500 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This cenificate is traceable to the i system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

= Al

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
oot CALIBRATION LABORATORY

Continuation of Calibration Certificate

FPages : dof8

Summary of Measurement Result ;

permitted
Parameter Pass | Fail uncertainty of
L) measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Self- d noise v - 0.2 NiA
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz 4 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v . 0.3 0.7
For > 10 kHz 1o 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v & 0.2 03
8. Level lincarity including the level range control v - 0.2 03
9. Tone burst response v - 0.2 03
10. Peak C sound level v - 0.2 035
11. Overload indication v - 0.2 0.25
12. High level stability v . 0.1 0.1

QF-TSI2-04-04-020664
7 W_,.

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
Tapclale CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22237
Job No. : VC65ACO088

Pages : 408
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceplante
Acoustic Signal Value Deviation Limit
(dis ) (d) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
15.4

2.2 The microphone of the sound level meter was replaced by electrical sig

Frequency Measured value
Weighting (dB)
A - weight 120
C - weight 18.1
Flat 23.9
1A tical signal tests of freq ighting;
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceplance
Flat C-wei A-weight
e el Limits
125 0.5 04 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.2 -0.2 0.1 +5,0

QF-TSI2-04-04-020664 m

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FRLGRARS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22237
Job No. : VC6SACHSS
Pages @ 5of8
4. Electrical signal tests of frequency welghtings
Weighting network response with relative to | kHz

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) X X Acceptance
Flat C-weight A-weight .
63 -0.1 0.0 0.0 42,0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at | KHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceplance

Frequency Value Value Limits

Weighting (dB) (dB) (dB)

A - weight 94.0 0.0 -

C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 £0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB ) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 0.1

Leg 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (di ) 1dB)
A - weight 94.0 94.0 0.0 £03

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
320019163 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22237

Joh No. @ VC65AC0088
Pages : Gof8
7. Level linearity on the reference level range
Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1,1
136.0 1360 0.0 11
135.0 135.0 0.0 1.1
134.0 134.0 0.0 1,1
133.0 133.0 0.0 @ L]
1320 132.0 0.0 1,1
131.0 131.0 0.0 =11
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 * 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 & 1.1
99.0 29.0 0.0 + 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 +1.1
74.0 740 0.0 x1.1
69.0 69.0 0.0 * 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 & 1.1
54.0 54.0 0.0 21,1
49.0 49.0 0.0 + L1
44,0 44,0 0.0 1,1
39.0 8.9 0.1 + 1.1
34.0 3.9 0.1 1.1
30.0 20.9 -0.1 =11
29.0 28.9 0.1 + 1.1
28.0 27.9 -0, = 1.1
27.0 26.9 -0.1 x 1l
26.0 25.9 -0.1 x31
25.0 249 -0, = 1.1

QF-TS1 24H-04-020664

7 At

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

Continuation of Calibration Certificate

CALIBRATION

LABORATORY

Cert. No. : ACL22237

Job No. @ VO65ACU0EE
Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 .1
9. Tone burst response
Time Tone burst Anticipated | Measured Devialed | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 & 117.0 117.0 0.0
200 B00 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value  [Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 s
One 136.4 1354 -1.0 3.0
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 1330 1330 0.0 p
Positive hall cycle 135.4 1352 -0.2 2.0
Negative hall cycle 1354 1352 -0.2 2.0

QF-TS12-04-04-020664

7 Adh

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
eelgtes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237

Job No. 2 VO6SACHI8S
Pages @ Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Vale Linits
one-half eycle | one-half cyele (dB) (dB)
89.6 89.6 0.0 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dn) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainly is based on a standard uncenainty multiplied by coverage factor k =2

or any value following calculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate -—
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ALS ROTA METER CALIBRATION RESULT JULY 2022
Rotameter ID. Calibration Date Regression Result Coefficient (R%)
BRK_FS0577 01 Jul 22 ¥ =1.0202x + 01076 1.0000
BKK FSO578 | o1dui22 | Y=1.0078x + 0.4780 © oome
BKK_FSBﬁES 01 Jul 22 Y =1.016x + 0.3922 1.0000
 BKK_FSO584 | otJuzz | v=10036x+22262 vgge7
BKK_FS0585 01 Jul 22 Y =1.0189x - 5.6476 00007
BKK_FS0586 01 Jul 22 Y =1.0095x - 1.1524 00985 o
BKK_FS0587 01 Jul 22 Y= 1.013%- 36610 0.9996
BKK_FS0588 01du22 | v=10154x+48387 | 0.9998
BKK_FSGEHD 01 Jul 22 Y = 0.8918x + 4.8069 0.6960
BKK_FS0580 01 Jul 22 Y =1.0038x - 0.4857 0.6996
BKK_FS0581 01 Jul 22 Y =09705x - 52.174 0.6886 T
BKK_FS0502 01 Jul 22 Y=-0oed0x-37642 | oooes
BKK_FS0593 01 Jul 22 Y = 0.9767x - 58.445 0.9988
BKK_FS0504 o1 Jul 22 Y = 0.9002x - 62,87 09990
BKK_FS0505 o1 Jul22 Y =1.0249x - 08.162 09999
BKK_FS0586 01 Jul 22 Y = 0.9843x - 26.806 0.981
EKK_FSUSBT 01 Jul 22 Y = 0.9802x - 61.653 0.8978
BKK_F51004 01 Jul 22 ¥ = 0.9686x + 17,69 0.9950 i
BKK_FS1005 01Jul 22 Y = 1.0002% + 2.4571 0.9900
BKK_FS1000 01 dulz2z Y= 1.108x - 5 560 0.9997
BKK_FS1007 01Jul 22 Y = 0.0017x + 1.6502 1.0000
BKK_FS1008 01 Jul 22 ¥ =1.0132x + 0.7207 1.0000
BKK_FS] 008 01 Jul 22 Y =1.0132x + 1.1633 0.9860
BKKﬁFSl 010 01 Jul 22 Y =1.0033x + 0.5758 0.9889
BKK_FS1011 01 Jul 22 Y =1.0234x + 01758 0.0806
BKK_FS1012 01Jul 22 Y =1.0106x - 2.0048 0.0087
BKK_FS1013 01 Jul 22 Y = 0.0677x - 35 851 0.0997
BKK_FS1014 01 Jul 22 Y =1.0021x + 03148 0.9998
BKK_FS1015 01 Jul 22 Y = 0.0904x + 1.780 1.0000
BKK_FS1016 01 Jul 22 ¥ =1.0105x - 80.256 0.9998
BKK,F51017 01 Jul 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 01 Jul 22 ¥ =1.0011x+1.1786 1.0000
BKK_FS1019 01 Jul 22 Y = 1.0023x - 68 424 0%
BKK_FS1020 01 Jul 22 ¥ =1.0547x - 0,666 "~ oseee
BKK_FS1021 01 Jul 22 Y =1.018x - 33280 0.9998
BKK_FS1022 01 Jul22 Y =0.9032¢ - 57.035 0.9986
BKK_FS1023 o1 Jul 22 ¥ =1.0004x + 0.0717 0.9990
BKK_FS1024 01 Jul 22 Y =1.0042x + 0.4086 00097
BKK_FS1025 01 Jul 22 Y =1.0132x - 88.507 0.9906
Page 1 of 2 ALS Laboratory Group




ALS

ROTA METER CALIBRATION RESULT JULY 2022

ALS

ROTA METER CALIBRATION RESULT OCTOBER 2022

Rotamater ID. Calibration Date Regression Result Coafficient (RY) Rotameter ID. Calibration Date Regression Result Cosfficient (R?)
BKK_FS1026 01 Jul 22 ¥ =1.0018x + 1.0776 0.0997 BKK_FS0577 01 Oct 22 Y =1.0202x + 01976 10000
BKK_FS1027 01 Jul 22 ¥ = 1.0083x + 0.231 0.0995 BKK_FS0570 01 Oct 22 Y =1.0078x + 0.4789 0.9888
BKK_FS1028 01 Jul 22 Y =0.8792x - 60.312 0.9982 BKK_FS0583 01 Oct 22 Y =1.016x + 0.3022 1.0000
BKK_FS51028 01 Jul 22 Y = 0.8935x + 0‘32.34 1.0000 EKK__F30534 01 Oct 22 Y =1.0036x + 2.2262 0.9997
BKK_FS1030 01 Jul 22 Y =1.0038x + 0515 0.8808 BKK_FS0585 01 Oct 22 Y =1.0180x - 56476 0.9997
BKK_FS1031 01 Jul 22 Y =1.008x - 79.285 0.9688 BKK_FS0586 01 Oct 22 Y =1.0095x - 1.1524 0.9995
BKK_FS1030 01 Jul 22 Y = 0.0870x + 7.3524 0.0996 BKK_FS0587 01 Oct 22 Y =1013x- 36618 09906
BKK_FS1040 01 Jul 22 ¥ = 0.0704x + 88,336 0.0987 BKK_FS0588 01 Oct 22 ¥ =1.0154x + 4.8357 0.9990
BKK_FS§1041 01 Jul 22 ¥ = 1.0645¢ - 1.7878 0.0099 BKK_FS0580 01 Oct 22 Y = 0.8916x + 4,8069 09808
BKK_FS1042 01 Jul 22 ¥ = 00083 + 3.6262 0.0998 BKK_FS0590 01 0ct 22 Y = 1.0038x - 0.4857 0.9996
BKK_FS1043 01 Jul 22 ¥ = 1.0069x - 6.9610 1.0000 BKK_FS0501 01 Oct 22 Y = 0.8705% - 52.174 0.9586
EKK._FS’IUM 01 Jul 22 Y = 1.0355x - 0.6214 0.9807 BKK_FS0592 01 Oct 22 Y = 0.9646x - 37.642 0.9985
BKK_FS1181 01 Jul 22 Y =1.0126x + 0.7738 0.9889 BKK_F50583 01 Oct 22 Y =0.9767x - 58 445 0.9988
BKK_FS1162 01 Jul 22 ¥ = 0.6694 + 2.6357 0.0995 BKK_FS0504 01 Oct22 Y = 0.9802x - 62.87 0.9999
BKK_FS51163 01 Jul 22 Y =0877x-55.03 08887 BKK_FS0585 01 Oct 22 Y =1.0249x - 98,162 0.9999
BKK_FS1164 01 Jul 22 ¥ = 0.9914x + 0.8427 0.0997 BKK_FS0596 01 0ct 22 ¥ = 0.9843x - 26,806 0.9991 -
BKK_FS1165 01 Jul 22 ¥ =0.0803x + 6.5019 0.0998 BKK_FS0507 01 Oct 22 ¥ = 0.9802x - 61,653 0.9978
BKK_FS1166 01 Jul 22 ¥ = 10031 - 77,881 0,999 BKK_FS1004 01 Oct 22 Y = 0.8762x + 11.724 0.9998
BKK_FS1200 01 Jul 22 ¥ = 1,0313x - 04802 0.9995 BKK_FS1005 010ct22 Y =1.0081% + 1.5143 1,0000
BKK_FS1201 01 Jul 22 ¥ = 1.0045% + 0.15 0.9996 BKK_F$1006 01 0at 22 Y =1.008x - 29327 ogoee |
BKK_FS51202 01 Jul 22 Y =0.8702x - 44156 0.0804 BKK_Fs1007 01 Oct 22 Y =0.0917x + 1.6582 1.0000
RYG_FS0187 01 Jul 22 Y =1.0038x - 0.178 0.9889 BKK_FS1008 01 Oct 22 ¥ = 1.0132x + 0.7207 1.0000
RYG_FS0198 01 Jul 22 Y = 0.9671x + 16.648 0.0999 BKK_FS1008 01 Oct22 Y=10132x+1.1633 | 0.9960
RYG_FS0190 01 Jul 22 ¥ =1.0832x - 2.6367 1.0000 BKK_FS1010 01 Oct 22 ¥ =1.0033x + 0.5758 " 0.9969
BKK_FS1011 | 010ct22 Y = 1.0234x + 0.1758 0,999
BKK_FS1012 01 Oct 22 ¥ =1.0106x - 2.0048 0.9997
BKK_FS1013 010ct 22 Y=09677x-05851 | 08087
BKK_FS1014 01 0ct 22 Y=10021x+00148 | 08098
| BRK_Fs1015 01 0ct 22 Y =0.0084x + 1.786 1.0000 o
Roview By | Wieho Ch . Approved By : -SFdW'_ BKK FS1016 |  010ct22 Y=10106x-80250 | 0.0088
[m) m‘ _ BKK_Fs1017 01 Oct 22 ¥ = 0.9985x + 0.649 10000
Enviro Field Services Manager Assistant General Manager P,K - = 010¢1 22 A A BabG 176000
BKK_FS1019 01 Oct 22 Y = 1.0023x - 68.424 0.99%8
BKK_FS1020 |  010ct22 ¥ =1.0547x - 0,666 09988
BKK_FS1021 01 Oct 22 Y =1.018x - 3.3286 00998
BKK_F81022 01 0ct 22 Y=00002¢-57.005 |  o0gese |
BKK_FS1023 | 010022 ¥ = 1.0084x + 0.0717 09099
| Bk Fst0za | 010ct22 ¥ =1.0042% + 0.4086 ooee7
BKK_FS1025 010ctz2 | ¥=10132x- 88507 0.6006
Page 202 ALS Laboratory Grotip Page 102 ALS Laboratory Group
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ROTA METER CALIBRATION RESULT OCTOBER 2022

Rotameter ID. Calibration Date Regression Result Coefficient (RY)
BKK_F$1026 01 Oct 22 Y =1.0018x + 1.0776 0.0807
BKK_FS1027 T 0102z | Y=1.0083+0231 0.0005
BKK_FS1028 010ct22 | Y=00702x-80312 0.9982
BKK_FS1028 Y = 0.0635x + 0.8234 1.0000
BKK_FS1030 B | Y =1.0038x + 0.515 0.9889
BKK_F$1031 0100t 22 Y = 1,008 - 79.205 0,998
BKK_FS1008 | 010022 Y = 0.6967x + 45048 0.8680
BKK_FS1040 |  01Cct22 Y = 0.0936x + 32.694 0.9998
BKK_FS1041 010022 Y =1.067x - 1.009 1.0000
BKK_F51042 010ct22 | ¥=10010x+21571 1.0000
BKK_FS1043 01 Oct 22 Y = 1.1569x - 96.479 08412
BKK_FS51044 01 Oct 22 ] Y =1.0318x - 0.9374 0.9609
BKK_FS1161 01 Oct 22 Y =1.0126x + 0.7738 0.9809
BKK_FS1162 |  010ct22 | Y =08984x + 26357 0.0985
BKK_FS1163 ) 7701 .O_I'J—z‘z“- 1 Y =0.0877x- 5503 0.9687
BKK_FS1104 0100t 22 ¥ = 0.9514x + 08427 0.0997
BKK_FS1165 0100t 22 ¥ = 0.0893x + 65010 0.0998
BKK_FS1166 01022 ¥ = 1.0031x - 77,881 0.0906
BKK_FSIEM 01 Oct 22 Y = 1.0313x - 0.4602 0.9995
BKK_FS1201 0100t 22 Y =1.0045x + 0.15 0.9906
BKK_FS1202 01 Qct 22 Y = 0.9702x - 44.156 0.9804
RYG_FS0187 01 Oct 22 Y =1.0038x - 0.178 0.9809
RYG_FS0108 |  010ctz2 Y = 0.8964x + 21 757 1.0000
RYG_FS0190 01 0ot 22 ¥ = 1,057 - 1.7486 10000
Review By : Wik Ol Approved By : ‘ﬂcm:
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{Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group

©2021 by Agllant Technologies

Certificate of System Qualification

GC-0Q

Agllent CrossLab Compliance Services

System 1D
Organization Name

Organization Location:

Dale.
EQP Name:
EQP Revision

Owerall Qualification Status.

GC6

ALS Laboratory Group {Thailand) Co., Lid

104 Phattanakan 40, Phattanakan Rd . Suan Luang: Bangkok 10250

Octaber 21, 2021 10:05:40 AM
AgientRecommended
GC 02 50

Pass

ok T |

[ T—

g1 Aigr 9os |

System Inspection and Basic Safety and Operation

Name

Setpoint Status:

7890

Pass

Ovarall System Inspection and Basic Safety and Operation Tes! Status

Pass

Inlet Pressure Decay

Mame: 7850
Front ssL
Setpoint Status: Pass
Pressurn 250 psi
Pressure Change 60 psi 15 minutes
Aglient Recommended 2= 20 ad <= 05
verall Inlet Prassure Docay Test Status
Pass
Inlat Pressure Accuracy
Name 7890
Frant ssL
Date: Ociober 21. 2021 10,0540 AW
Systom 10: 606

Page t
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©2021 by Aglient Technologies Agliant CrossLab Compllance Services ©2021 by Agllent Technologles Agllent CrossLsb Compliance Services
Setpoint Status: Pass
Seigeisi e Name: 890
Inlet Pressure: 250 psi 249 pei itk o4
Aceuracy: 01 psi Setpoint Status: Pass
Agilent Recommended = 12 Flow Type. Fual
Ovarall Inlet Prossure Accuracy Test Status et 00 Lo Measused Flow 05 mikib
Pass Accuracy: 0s mL/min
Agitent Recommended <= 100 % setpoint 1 mimin )
Inlet Pressure Decay Limit is percantage of setpoint or 0 5 miminute, whichever s largest
Hame T80 Satpolnt Status: Pass
Back ssL
Flow Type: Oxidizer
Setpoint Status: Pass Seipoint 400.0 mLimin Measured Flow: 940 mUmin
Pressure. 250 psi Accuracy: 60
Pressure Change: 1] psi 15 minutes Agident Recommended <= 100 % setpoint ( 400 mimin )
Aglien! Recommended > 20 and <= 05 Limit is perceniage of setpoint or 0 5 miiminite, whichever is largest
Overall Inlet Pressure Decay Tast Status Setpoint Status: Pass
Pass.
Flow Type: Makeup
oA\ Pressine AGouragy Setpoint 250 mUimin Measured Fiow: 242 mmin
Accuracy: 08 mimin
Npma 7600 Agitent Recommended: <= 100 % setpoint (25 mimin )
e e Limit is percantage of setpoint or 0.5 miiminute, whichever is sigest
Setpoint Status: Pass
Selpant Actual Overall Detaclor Flow Accuracy Test Status
Inlet Pressure: 25.0 249 pei Pass
Accuracy o1 psi
— - e iz Datector Flow Accuracy
Overall Inlet Pressure Accuracy Tost Status Name 7890
Back FiD
Pass
Detector Flow Accuracy
Date: Octaber 21. 2021 10.05 40 AM Date: Oclober 21, 2021 10.05:40 AM
System 10: GC6 System 10 GC6
Page2/22 Page 3122
©2021 by Agliant Technologies Agilent CrossLab Compliance Services ©2021 by Agilent Technologies Aghlent CrossLab Comphiance Sarvices
Setpoint Status: Pass Satpoint Status: Pass
Zone QOven
gl e s SelpoyActual
Setpaint: 300 mUmin Measured Flaw 281 mLimin Ter e 2300 215 ©
Accur
racy 09 mu/min Agcurdoy 5 i
Agilent Recommended <= 100 % BEIpOIN [ a0 mimin ) Agilent o s kD % ik { S0 _—
Limit is parcentage of setpoint or 0.5 mi/minute, whichever (s lsrgest. = 1!. % setpoint in K [ 50 )
Satpoint Status: Pass Setpoint Status: Pass
Fow Ty e SelpointActusl
Setpoint 4000 mLiin Measured Flow s 1o mmid Temperature 100.0 1005 ©
Accuracy: 27 mb/min o os
AbpM ‘c
Agilent Recommended: <= 100 % setpoint ¢ 400 mimin ) § 5 iR i —— { i &
Limi is percantage of selpoint or 0.5 mminute, whichever is largest = 10 % setpoint in K (37 € )
Satpoint Status. Pass Owvsrall GC Oven Temperature Accuracy Test Status
Flow Type: Makeup Pass
Setpoint 250 mbmin Mensured Flow 244 mUmin
GC Oven Temparature Stability
Accuracy 06 mLimin
Aghen! Recommended <= 100 % selpoint {28 mimin ) Name: 7890
Limit is percentage of seipaint or 0.5 miiminute, whichever is Iargest _— — B
etpoint f 283
SelpoinAverage
Overall Detector Flow Accuracy Test Status S~ e it 8
Pass
Stabiity 01 ©
GC Oven Temperature Accuracy Agileni Recommended < 05
Name 7800 Overall GC Oven Temparature Stabllity Test Status
Pass
Scouting Run
Tested Combination1 Front SSL /| Front FID
Injection Tower
Name: 76934
Date: October 21, 2021 10.05 40 AM Date: Ociober 21, 2021 10.05:40 AM
System 10: GC6 Systom I0:

Paged/2z

Page 5/22




©2021 by Aghent Technologies Agitent GrossLab CompHance Services ©2021 by Agiient Technologies Agllunt CrosaLab Compliance Services
Sdtmokt Blas: Compistd Tested Combination! Front sst 1 Front FD
Injaction Volume on Golumn; 10 w Injection Tower
Overall Scouting Run Status My 7080
Compistes Setpoint Status:
Signal to Noise: 1174861
Hoise and Drift
Agilent Recommended: »= 300000
il ination1
ested Combination’ Front ssL 1 Front FID T
HName: 7880
Pass
Setpoint Status: Pass
Scauting Run
Base Signat: 27 A
— - Tested Combinalion? Back ssL I Back FID
- ; Injection Tawer
0.06 0.10 Name TEI3A
ilent Recom : = 5
haten TROIHYI = moall s Setpoint Status: Completed
Status: Pass Pass
Injection Valume on Colum: 10 oL
Overall Noise and Drift Test Status Guyratacauling Run 2l
Pass Completed
Injoction Procision Noise and Drift
Testad Combinationt Front ssL 1/ Front FID T Compaavors Rk R rEm s
N TEGEA Name: 7890
Satpoint Status: Pass Setpoint Status: Pass
Injection Valume on Column: 10 w Base Signal 104 oA
Area RSD: 042 % Retenton Time RSD 016 % ASTM Noise ot
Agilent Recommended <= 300 <= 100 pA PAMHr
005 0.00
ion T
Overall Injection Precision Test Status. i & o & [
Pass
Status; Pass Pass
Signal to Noise
Date: Oelobor 21, 2021 10.05,40 AM Oate Oetober 21. 2021 10,0540 AM
Systom D 6C6 System I0: 66
Page 22 Page 722
© 2021 by Agllent Technologies Agltent CrossLab Compllance Sarvices © 2021 by Agllent Technalogies Agiant CrossLob Compliance Services
Ovarall Nolse and Drift Tost Status Instrument Details
e Purposs
This section describes the as found system configuration
Injection Pracision P
Tested Comtnation? Back 551 | Back FID System
Name: 76934 System D GC6
’.‘wi“' Status: Pass Manufacturer Agliant Technologies
Name 7890
Infection Volume on Columin 10 ul
Flow Dats Input Manual Dala
Aren RSD 118 % Retantion Time RSD: 01z *
Temperature Data In Manual Data or Other Data Logg!
Agilent Recommanded <300 < 100 = i =
Tested Combinatont
Overall Injection Precision Test Status Injection Techmgue Injection Tower
Pass Sampler Identfier Sampler 2
Inlet Front
Signal to Hoise
Detector Front
Tested Combination2 Back ssL I Back FID LTM Included? Ho
Injection Towor Tested Combination2
Name: 7880 Injection Technique Injection Tower
maer Identi
Setpoint Status: Pass. Shrmetay anor Samper3
Signal to Noise 805466 Iniet Back
Agilent Recommended: == 300000 Detector Back
LTM Inciuded? No
Overall Signal to Noise Test Status.
1
Pass Sampler
Manutacturer Agilent Technolagies
Type Tray
Name 76034
Model Number G4514A
Serial Number CN16380030
Firmware Revision A101
Vial Heater Not instalied
Date: Octobar 24, 2021 10:05 40 AM Data: Octaber 21 2021 10.05-40 AM
Systam 10: 66 System 1D: )

Paged /22
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©2021 by Aghient Technologles Agllent CrossLab Compliance Services ©2021 by Aglient Technologies. Agltent CrosaLab Comphance Services.
Sampler 2 Iniet 1
Manufacturer Agilent Technologies Manufacturer Agitent Technologies
Type Injection Tower Name 7880
Name 76934 Type ssL
Model Number Ga513A Location Front
Serial Number CN1034D103. Carrler Gas Helium
Firmware Revision A10.09 Control Type Electronic Pressure Control (EPC)
Usage Sampie Injection Purged Inlel Yes
Location Froni Inlat 2
Syringe Volume (L) 10 Manufacturer Agient Technologies
Sampler3 Name 7890
Manufacturer Agllent Tachnologies: Type ssL
Type Injection Tawer Location Back
Name T633A Carrier Gas Hetium
Model Numbier G4513A Control Type Electronic Pressure Control (EPC)
Serial Numbar CN16260128 Purged Inlet Yos
Firmware Revision A10.09 Detector 1
e Sample Injection Manufacturer Aglient Technologies
Locaton Back Name 7890
Syringe Volume (uL) 10 Type FID
Maintrame 1 Adapier Capitary
Manufacturer Agilent Technologies Control Type Eloctronic Pressure Control (EPC)
Name 7880 Location Front
Model Number GIH40A Makeup Gas Nitrogen
‘Serial Number CN11461066 Delector 2
Fiemware Revision Version 4.27 Manutaclurer Agilent Technologies
Companent ID/Asset No. GC6 Name 7890
Oven Type Standard Type Fio
Adaplar Capillary
Control Type Electronic Pressure Control (EPC)
Locaton Back
Makeup Gas Nitrogen
Date: Oclober 21, 2021 10,0540 AM Date: October 21, 2021 10.05:40 AW
System (D: 6C-6 Systom ID: GC6
Page 10/ 22 Page 11122
©2021 by Agilent Technelogies Aglient GroasLab Compliance Sarvices. © 2021 by Aglient Technciogies Agllent CranaLab Comphance Sorvices
Electronic Signature
User Hame: suriys Inanghaew Syviem in 064
Purpose Hostasme ASBKRKWIONS P Date Dctobe: 29,7021 1005 45 M
This signature page was crealed and publshed because the ACE sign-off action was execuled, which & valid for the entre documant,
. i 00 0C ALS CN11461086 Tiansaction oy
incluging attachments The ACE sign-off is an elecironic signature that requires two distinct identification components. unique usermname
and personal password The Agilent represeniative who has delivered this service understands the mesning and legal status of an e [ [E— e
slectronic signatura As a Irained official operator. the Agilent represeniative has & unique password and logon 1o access AGE and suae Poomen
electronically sign this document (Other e-signatures can be applied 1o this document using @ Document Content Management or other October 20, 2071 12180 Augs SemsanCronied  Somsion hone
suitable method dafined in your data access and control pracedures.) "
Drtocer 29, 2021121850 Contureon  Sexwon Nona
™
October 70 2021 171850 Auct Coteavant  License) User is Nanpayeg 3n3 dos
o ot e an . coe
Detalls
Dclebor 20 2021122437 Aurdt Eqslosses  Sessen QP owis to prmary
Full Name of Signer Surlya Thongkaew b tochrsue (Gc) -
1 Fie oun
Logged On User Name: suriya thongkaew@non agilent.com i
Signature Creation Date: October 21, 2021 N2 811c 02 51 oqn]
£GP Fil tare
Reason for Signature Executed protocol and published this original version of document et i
]
Ocioher 70, 2021 122562 End Contguraron  Sussion Hane
&
Ocicbar 20. 2021 122508 e Oumbcason  Session %0
Regulatory Disclaimer ~™
October 20 2021 122500 San Exscunon System inspechon and Base  None
This Instrument praper operation. Il has been prepared from cur P Saisty and Operabon - 109
interpretation of applicable regulations as well as indusiry best practces, The Socument is designed o provide an impartent componen of 8 complete Ouaitamve Teas Mo setpouns
compliance package Validation depends upon many laciors and use of this protocol alane does ot assure comphance Agient Technologies makes na ‘ssacisled
Promises of representations as fo s sufficiency for any specihic reguiatary pragram Cstober 20 2021 123029 End Exvcuton Sysem Irapacion woa Baw  Run Count 1
- Satety and Operston . 7860
Dusbhatve Test - o setsoints
macced
Warranty October 20,2021 125629 Stan Exvcution Iniel Prossurs Dacay - Frond Mot
Agient Techaciogies makes no warranty of any kind o this material. inchuding but not e 10, 1he Miphed wartanties of merchaniabity and finess for ™ 64 - Prassure Controned et
o parscutar purpase Aglent Technologies shal not be kable for errors o lor mcxdental of in cannection wan tne :::;-n L o= 20pmang
furnishing perfarmance. of use of this material

Date: October 21. 2021 1005.40 AM
System I0; GC6
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Date:
System ID:

October 21. 2021 10.05:40 AM
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©2021 by Agllent Technologles Agllent CrossLab Compliance Services ©2021 by Aglient Tochnologies Agitent CrossLab Compliance Services
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mailcalc ithiphorn.com htlp ithiphorn.com 0334

Cert. No. : ACL22060
Pages ¢ 1ol

Calibration Certificate

Eguipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 | Preamplifier NI1-24
Serial No.: (0734225 / 169439 / 72460

1D No.: RYG FSOD30

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.. LTD.
104 PHATTHANAKAN 40 PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location : [ . 7
Ambient Temperature : {23023 (8 | REVIEV Ao
Pressure ; C10L3 =3 kPa ﬂ |
Relative Humidity : (500 420 ) L E APPROVED BY et »
Recelved Date : 14 JANUARY 2022 !"f” L. DATE _»J' G ,“E_’_H

Calibration Date : 21-24 JANUARY 2022

Date of Issve @ 25 JANUARY 2022

Calibrated by : Nathakorn Pisulpy

[ ]

Approved by ¢ /%Z_,
y .

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of SO 1EC 17028 standard. may not he reproduced

other than i full, except with the prior watten approval of the head of Calibraton ©aboratory

QF 18] 204-03-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
he CALIBRATION LABORATORY

Continuation of’ Calibration Certificate

Cert. No. 1 ACL22060

Joh Noo  VORSACHMI

Pages  : 20f8
Calibration Procedure : CP-ACal

Calibration Method :

This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SIM )

The STA bad tests o Acoustical and Elecirical signal tests of frequency weighting with Anechoic chamber aid Reference
Standard Instruments,

For tests resuilts of each items were made by observation of each Tnstruments display and also with SEM's displiy

Condition of this result of calibration :

I Reference Standard Instruments

Instrument Model Serial No, Cert, No. Dug Date
Waveform Generatol 32104 MYSBOIT0TG E1-0012-2 10-Feb-22
Waveform Generator 3AB MYS2302742 LI-0011-21 10-Feb-22
Digital Multimeter A36IA MYS3I2201M EELBP.O50264  10-Feb-22
Digital Multimerer 3361A MYSIZ20076  EFL 3P 030264 O8-Feb-22
Digital Multimeter MA61A MYGUOZAZTR  [-15150725250-1  15-Sep-22
Programmable Allenuaton MAT-1070 62100114 1500-07774F  08-Mar-22
Condenser Microphone 41RO 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl RERIEIEDA) AA-3003-21 16-Feb-22
2 This result of calibration was found accurate as shown on date and place of calibration for this calibrated fem only

3 This cenificate is traceable 1o the internaional system of unit mantuned at
3.1 National Institute of Metrology (Thailand)
3.2 Thailand Institte of Scientilic and Technological Research (TISTR),

QF =TS 120404020604
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort, Vo, 1 ACL22060O
Job No. : VOOSACDH3
Pages  : 3ol

summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N'A
2. Self-generated noise v 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v 03 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.4 0.7
4. 1 lectrical signal tests of frequency weightings
For 1011z o4 kllz v - 0.3 0.6
Tor> 4 kHz to 10 kil v - 0.3 0.7
For > 10 kHz w0 20 kHz - g = 1.0
5. Irequency and time weightings at | kHz v 02 0.2
6. 1 ong - tenm stability v (8] 0.1
7. 1evel lincarity on the reference level range v 0.2 0.3
§. Level linearity including the level range control v 0.2 0.3
0. Tone burst respanse v 0.2 0.3
10, Peak C sound level v 02 035
11. Overload indication v - 02 0.25
12 High Jevel stability v - 0.1 0.1

QF = IS 12040 200004

s,




SITHIPOQRN,; SITHIPORN ASSOCIATES CO,LTLD.
AFEOLIALES CALIBRATION LABORATORY
Continuation of Calibranon Certificate

Cert, No. : ACL22060
Job No. ¢ VO6SACH43

Pages ¢ 4ol 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (di) (dB )
93,9 (93.96) 93.9 0.0 0.3

2. Sclf-generated noise
2.1 Normal test

Measured Value
(dn
14.2

2 The microphone of the sound level meter was replaced by clectrical signal inpul deyice.

Frequency Measured value
Weighting fdB)
A - weight 108
€ - weight 17.2
Tlat 230

3, Acoustical signal tests of frequency weightings
Meter free-ficld acoustic response al a level of 84 dB

Trequency Deviation from various frequency weighting response curve (i)
(RIFR] o X Aveeptance
Flat Cweight A-weight
[ mnts,
125 0.4 0.5 0.5 + 1.5
1000 0.1 -1 0.1 + 1.0
BU00 1.6 =15 1.5 435.0)

QF-T8 1204044021000
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
IEFORTATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL22060
Job No. 2 VC6SAC0043

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kliz.
Frequency Deviation from various frequency weighting response curve (1)
(Hz) - o 7 Acceplance
Flat C-weight A-weight Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 (L1 *1.5
500 0.0 0.0 -1 1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 00 *2.0
4000 0.0 0.0 0.0 +3.0
BOO0 0.0 01 0.1 25.0
5. Frequency and time weightings a1 1 kHz
3.1 Frequency weightings at | kilz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (di3) LB ) Ldn )
A - weight 94.0 0.0 -
€ - weight 94.0 0.0 +*0.2
Flat 94.0 0.0 £0.2
3.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighung dn) {dny dB )
Fast 9440 0
Slow 94.0 00 £
Leg 94.0 0.0 0.1
6. Long - term stability
SEM Display | SEM Display Deviated Aceeplaice
Frequency atinitial at final Value Lamits
Weighting LaB) LB ) (i) LdB)
A= weight 94.0 4.0 0.0 0.3

QF-TS124M 04020664
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD,
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 2 ACL22060
Job No. 2 VOOSACH043

ages Gol K
7. Level linearity on the reference level range
Anticipated Measured Deviated Avecplanie

Value Value Vilue Lunits
(dB ) (dB) (dB ) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 =1.]
135.0 135.0 0.0 =11
134.0 134.0 0.0 1.1
1329 0.1 =11

131.9 0.1 1.1

130.9 0.1 + 1.1

129.0 0.0 111

124.0 0.0 1.1

119.0 0.0 1.1

114.0 0.0 LN

109.0 0.0 3 1.1

104.0 000 1.

99.0 0.0 + 1.1

9400 0.0 + 1.1

89.0 [X] = 1.1

4.0 0.0 =11

79.0 0.0 = 1.1

740 0.0 £1.1

69.0 0a +1.1

64,0 0.0 %11

359.0 0.0 1.1

54.0 .o +1.1

49.0 0.0 £ 1.1

44.0 uo £ 10

9.0 00 +1.1

M40 0.0 £l

30.0 0.4 2 1.1

29.0 0.0 % 1.1

28.0 0.0 111

27.0 0.0 £1.

0.1 1.1

0.1 + 11

QFTS1 243020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
‘ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ AC {1
Job No. 2 VOBSACHIMY
Pages T Tol®

8 Level linearity including the level range control

Anticpated | Measured Deviated | Acceptance
Range Value Vilue Value Limins
(dB } (dB) (di ) (dB)
Anto 94.0 94.0 0.0 1.1
9. Tone burst response
Tume Tone burst Anticipated | Measured Devigled | Acceplance
duration, Th Cyele Value Value Value Limits
Weighting (s ) (dn ) (dB) i) (dB )
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fast 2 & 117.0 117.0 0.0 1.0;-2.5
200 S0 134.0 134.0 0.0 1.0
2 L 108.0 108.0 0.0 1.5;-50
Slow
200 KO 127.6 127.6 0.0 +1.0
0.25 | 99.0 98.9 0.1 1.5:-5.0
2 8 108.0 1080 0.0 1.0;-25
200 SO0 128.0 1280 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Value, Lepeak Value Limits
test signal (a8 ) (dB) (dB) (dnB)
i 133.0 133.0 0.0 N
1364 135.8 L6 13,0
Number of cyele Anticipated Measured Deviated Acceplance
n Value Value Value Limits
test signal (dB (dB ) (dB ) (dB )
Continuous 133.0 133.0 00
Posttive half eyele 1354 135.1 0.3 2.0
Negative half eyvele 135.4 1351 -0.3 2.0

QF TS 12:04-04-020604

7 AL .




S\iT H | P’OB N, SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Jab N,

+ ACL22060
+ VOOSACD043
i BalB

Pages
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-hall cycle | one-hall eyele (dB ) (dB )
89.6 §9.5 0.1 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency atinitial at final Value Limils
Weighting (dB) (B (dn) 1dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard unceriainty multiplied by coverage factor & =2

or any value following caleulatonproviding @ lavel of confidence of approximately 95 %o

QF TS 124040302064

End of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel0-2435-8800 Fax.0-2433-1679 Il:cal ithiphom.com hitp; com

NSC-TISI-TIS 17025

Cert. No.: ACL22115

Pages @ 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00734223 /157777 / 22653

RYG_FS0029

GOooD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location ; - B h T ke k7 |
Ambient Temperature : (230 %3) “C BY- s
Pressure : (1013 £3) kPa
Relative Humidity : (50,0 =20 ) %
i
Received Date : 17 MAY 2022
Calibration Date : 24-27 MAY 2022
Date of Issue : 30 MAY 2022

Calibrated by ¢ Nathakom Pisutpaisan

7 Bl

( Thanakul Petchurai

Approved by :

This certificate is issued in sccordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12--04-020664

o 2
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Chid RS CALIBRATION LABORATORY 3o Al CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22115 Cert. No. 1 ACL22115

Calibration Procedure

Calibration Method :

Job No. : VC6SACO060
Poges : 2ofB

CP-AC-01

This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial Ne,

Waveform Generator 33210A MY3E017076

Waveform Generator 335118 MY52302742

Digital Multimeter 33461A MYS53220104

Digital Multimeter 3361A MY 53220076

Digital Multimeter 344614 MY60024273

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplificr NA-42KAl 34560495 AA-3005-22

Doe Date
04-Feb-23
04-Feb23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is raceable to the i

| system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS I 2-0H-04-020664

r A -

Job No. : VC6SAC0060
Pages  : 3of§

S| {3 H
Uncertainty | Maximum-permitted
Parameter Pass Fail B uncertainty of
measurement (dB)
1. Absolute sensitivity v . 02 NA
2. Self-generated noise v 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
§000 Hz. v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz 1o 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 02
6. L.ong - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control 4 - 0.2 0.3
9. Tone burst response v 4 0.2 0.3
10. Peak € sound level v - 0.2 0.35
11. Overload indi v - 02 0.25
12. High level stability v - 0.1 0.1

QF-TS 1 2-M-04-0201664

FhA.




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pasoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22115
Jab No. @ VCGSACHG0

Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) {dB) (dB)
93.9 (93.95) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
18.0

2.2 The microphone of the sound level meter was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.8
€ - weight 203
Flat 25.8

3. Acoustical signal tests of frequency weightings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coveight Aowelaht Am:rpl.nnc:
Limits
125 0.7 0.7 0.7 15
1000 0.1 0.1 0.1 + 1.0
8000 -1.5 -1.5 -1.5 5.0

QF-TSI2-4-04-020664

7 .

SITHI

associates

PORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22115
Jobh No. : VO6SACO060
Pages : S5of8

4, Electrical signal tests of frequency welghtings

5. Frequen:

6. Long - term stability

QF-TS12-044M-020664

Weighting network response with relative to | kHz.

Frequency Deviation from various fre response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight .
63 -0.1 0.2 -0.1 2.0
125 -0.1 0.0 0.0 *1.5
250 0.0 0.0 -0.1 1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.0 0.0 5.0
and time weightings a1 1 kHz
5.1 Frequency weightings at | kiz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
€ - weight 94.0 0.0 =02
Flat 94.0 0.0 +02
5.2 Time weighting at | kHz
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (i) (dB)
Fast 94.0 0.0 2
Slow 94.0 0.0 £0.1
Leg 94.0 0.0 +0.]
/| SLM Display | Deviated | Acceptance
Frequency at final Value Limits
Weighting (dn) (dB) (dB) (dn)
A - weight 94.0 94.0 0.0 +0.3

far-v oA

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
HEHES A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, :

Job No.

Pages : 6olB

7. Level lincarity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits.
(dB) (dB) (dB) (dB)
137.0 137.0 0,0 & 11
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
1330 1329 -0.1 + 1.1
132.0 131.9 -0.1 £ 1.1
131.0 130.9 0.1 x1.]
129.0 128.9 0.1 % 1.1
124.0 123.9 0.1 1.1
119.0 119.0 0.0 410
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.}
104.0 104.0 0.0 + 1.
99.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84,0 84.0 0.0 1.1
79.0 79.0 0,0 1.1
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39,0 0.0 +1.1
34.0 34.0 0.0 +1.]
30.0 29.9 0.1 1.1
29.0 28.9 -0.1 % 1.1
28.0 28.0 0.0 1.1
27.0 27.0 0.0 1.1
26.0 25.9 0.1 1.1
25.0 249 -0.1 1.1

31 2-04-04 020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22115
dob Neo, 1 VO6SACO060

Pages @ Tof8
8. Level linearity Including the level range cantrol
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB )
Auto 94,0 94.0 0.0 *1,1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 116.9 0.1 1.0;-25
200 800 134.0 134.0 0.0 £1,0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 B 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 1280 0.0 +1.0
10. Peak C sound level
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
Lest signal (dB ) (dB) (dB} tdn)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -0.3 2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-TS12-04-(4-020604

7 B




SITHIPORN, SITHIPORN ASSOCIATES CO, LTD.
frroctane CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2211%
Job No. @ VC6SAC0060
Pages : Bol8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits.
one-half eycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 £1.5

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137,0 137.0 0.0 03

The reported uncertainty is based on a standard uncenainty multiplied by coverage factor k =2

or any value following caleulation,providing a lavel of confidence of approxinately 95 %

ity End of Calibration Certificate

QF-TSI2-04-04-020664
V72

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,, Bangbumru, Bangplud Bangkok 10700 THAILAND. =TISI-!
Tel0-2435-8800 Foxd-2433-1679 e-mallcabcer gmm http Chlmmamonosse
Cert. No. ; ACC22024
Pages  : lof3
. . .
Calibration Certificate

Equipment ; SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178124

D No.: RYG_FS0216

Condition As Found : GOOD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : - . 7]
Ambient Temperature:  ( 23.0 +3 ) ¢ cvenay faghom, f
Pressure : (1013 £3) kPa \m
Relative Humidity : (50,0 £20 ) % Bdadl o i
2liles |

Recelved Date : 22 AUGUST 2022 Bttt S Lol il
Calibration Date : 31 AUGUST 2022 o
Date of Issue : 02 SEPTEMBER 2022

Calibrated by : Nathakorn Pisutpaisan

[ Sy
Approved by : /
. "
( Thanakul Petchurai )

This certificate is issued in accordance with the requis of ISOTEC 17025 standard, may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory.

QF=TS12-14-04-0200664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22024

Job No. 1 VCGSACONTT

Pages : 20f3
Calibration Procedure ; CP-AC-03

Calibration Method :

This equipment was calibrated by based on TEC-60942-2003 Standard,

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
micraphone.

Condition of this result of calibration :
1. Reference Standard Instruments -

Instrument Maodel Serial No, Cert. No, Due Date
‘Wavelorm Generator 33511B MY52302742 J08-22 04-Feb-23
Digital Multimeter 33461A MYS3220104  EELBP. 0470265 09-Feb-23
Digital Multimeter 33461A MY53220076  FEL.BP. 0310265 09-Feb-23
Digital Muluimeter 33461A MY 60024273 09-Feb-23
Programmable Attenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  VTHBGO6Y EF-0010-22 07-Feb-23

2. This result of calibration was found accurate as shown ou date and place of calibration for this calibrated item only.

3. This certificate is traceable 1o the i system of unit maintained at :

3.1 National Institute of Metrology ( Thailand),
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

QF=TS12-04-04-020664
o B,

S.l THIPO .R N/ SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACC22024
Job No. : VC65AC0077
Pages  : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 94.2] 0.21 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(1z) (Hz) (%) (%) (%)

1 1000 | o0 T T

3. Total distortion

[ Mesurdvalic (%) | Uncorming (o) [ Tolerance imit (%)
1.95 | 0.10 | 30

The reported uncertaimy is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following caleulation,providing a lavel of confidence of approximately 95 ¢,

End of Calibration Certificate

QF-TS124M-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND NSC-TISI=TI5 17025
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
crrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22056
Pages : 1lof§

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphonae UC-52 / Preamplifier NH-24

Serial No.: 00296516/ 180412/ BS182

1D No.: RYG_FS0433

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : = i: EVIEW BY %‘6’"‘ %
Ambient Temperature : (230=3) °c |
. 1
Pressure : (1013 £3 ) kPa | AFFROVED BY
Relative Humidity : (500 £20) a

NEXT CAL. DATE ..
Recelved Date : 14 JANUARY 2022 - g
Calibration Date : 21-24 JANUARY 2022
Date of Issue : 25 JANUARY 2022

FIRLNEE

Calibrated by : Nathakomn Pisutpaisan
[
Approved by : /
: -
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of 1ISOAEC 17025 standard, may not be reproduced

other than in full, exeept with the prior written approval of the head of Calibration Laboraory

QF-TSI2-04-04- 020664

Calibration Procedure : CP-AC-01

Calibration Method :
This cquipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MYS53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 344614 MY60024273 1-15180725251-1  15-Sep-22
Programmable Atcnuator MAT-1070 62100114 1500-07T74E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of ealibration was found accurale as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technelogical Research (TISTR).

QF =TS 1 2-04-0K-020064

> Bl ..

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY :

Continuation of Calibration Certificate

Cert, Nn, ; ACL22056
Job No.  VOOSACTH4
Pages ¢ 3ol

Summury of Measur

Uncertainty | Masimum-permitted
Parameter Pass Fail uncertainty of
(dmB)
meusurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Sell-gencrated noise v 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
K000 1z v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz v 03 0.6
For - 4 kllz 1o 10 kliz v 03 0.7
For > 10 kliz 10 20 kilz - - - 1.0
5. Frequency and time weightings at | klz v 0.2 .2
6. Long - term stability v 01 0.1
7. Level linearity on the reference level range v 0.2 03
K. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v 0.2 0.35
11. Overloud indication v - 0.2 0.25
12 High level stability v 3 0.1 0.1

Q1= TS 20404020004

- 217 .

SITHIPORN  SITHIPORN ASSOCIATES COLLTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert.No. : ACL22056
Jub No, 2 VOGSACHIA
Pages dork
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(1dB) (dB ) (dB) (dB)
93.9 (93.96) 939 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.8

.2 The microphone of the sound level meter was replaced by electneal signal input deviee.

TFrequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 177
Flat 234

3. Acoustical signal tests of frequency weightings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various fréquency weighting response curve (dB)
1 He o . Acceptance
Flat Coweight A-weight
Limits
125 0.1 0.1 0.1 £1.5
1000 -0.1 (1.1 0.1 + L0
EO00 0.7 0.7 0.7 +5.0

QF-TS 1204040200604

o L




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

oci

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Weighting network response with relative fo 1 kil

Cert, No. : ACL22056
Joh N, 1 VOGSACO043
Pages : Sof§

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
tHz ) ” . ; Acceplance
Flat C-weight A-weight e
Limits
63 0.0 -0.1 0.0 #2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 2.5
500 0.0 0.0 0.0 %15
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +20
4000 0.0 Ly 0.0 +3.0
B000 0.0 ol 0l £5.0
5 Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Devuted Acceptance
Frequency Nalue Vilue Lanuts
Weighting (dB ) (dB ) (KR
A - weight 94.0 0.0 -
C - weight 9.0 0.0 +02
Flat 94.0 0.0 +0.2
A2 Time weighting a1 1 kHz
Measured Deviated Acceprance
Freguency Value Value Limits
Weighting 1B ) 1dB (R
Tist 940 0.0
Slow 040 0.0 0,1
lLeg 940 0.0 +0.0
SIM Display | STM Display | Deviated | Accepiance
Frequency utinitial at final Value Linnts
Weighting (B (an (diy) (dB )
A - weight U0 4.0 0.0 =+ 0.3

QF TSI 20304420004

- LU

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

2 oclates

CALIBRATION LABORATORY

Continuation of Calihration Certificate

7. Level lincarity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 ] £ Rk
1360 136.0 0.0 1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 £41
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £ 11
124.0 124.0 0.0 % 1.1
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 211
109.0 109.0 0.0 % 1.1
104.0 104.0 0.0 %1,
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
8.0 89.0 0.0 1.1
84.0 4.0 0.0 411
79.0 79.0 0.0 +1.1
74.0 740 0.0 1)
69.0 69.0 0.0 # 1.1
64.0 64.0 0.0 £ 1.1
59.0 59.0 0o £ 1.1
S4.0 519 0.1 % 1.1
49.0 49.0 0.0 1,)
44.0 439 -0.1 < 1.1
39.0 389 0.1 % 1.1
4.0 39 -0.1 + 1.1
300 29.9 0.1 + 1.1
29.0 289 -0.1 % 1.1
28.0 219 0.1 % 1.1
270 270 0.0 1.0
26.0 259 -0.1 z 1.1
250 280 oo 1.

QTS24 03020004

Cert, No. : ACL22056
Joh No, @ VO6SACD043
Pages : 6of8
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN

SITHIPORN ASSOCIATIES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Certy No, ¢ ACL22056

Job No. s VOSSACHIMY
Pages  : Told
8 Level linearity including the level range control
Anticipared Measured Deviated Acceplance
Rangc Value Value Value L imits
LdB ) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 &1.]
Y. Tone burst response
Time Tone burst Anticipated Measured Deviated Aceeplance
duration, Tb Caele Value Value Value Limits
Weighting {ms) 1B ) LB ) B}
0.25 I 108.0 107.9 0.1
Fast 2 ¥ 117.0 117.0 1,0
200 R 134.0 1340 0.0
2 8 1080 1050 [0
Slow
200 801 127.6 127.6 0.0
0.25 ! 99.00 98.9 0,1
SEL 2 b 108.0 1080 0.0
200 K00 1280 128.0 0.0
10 Peuk C sound level
Number of eyele Anticipated Measuned Devialed Acecplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dn )
Comtinuous 133.0 133.0 0.0
{ne 1364 136.1 0.3 230
Number of evele Anticipated | Measured Deviated
m Value Value Value Limits
test signal (B ) tdB ) {dB ) (dB)
Continuous 133.0 1330 0.0 -
Positive half eycle 1354 1382 0.2 220
Negative half excle 1384 1352 (1.2 =201

QF-TS 124004420664

- 2l

Cert. No. ¢ ACL22056

Job Noe : VOGSACTHIME
Pages ¢ Bof#
11 Overload indication
Measured value (dB ) Deviated Acceplanee
Postiive Negative Value Limits
one-half evele | one-half eycle (dB) (dB)
8.7 89.5 0.2 £].5
12. High level stability
SLM Display | SIM Display Deviated Accepiance
Frequency al initial at final Value Limits
Weighting i) ) (a8 1dB)
A - weight 137.0 137.0 (] 0.3

The reported wncerta

iy is based on a standard uncertainty multiphied by coverage factor k =2

or any value following caleulation providimg @ Lavel of confidence of approximately 95 %o

QF-TS1 24M-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assnelates CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSCTISITIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 ilical ithi com http//w hi com
Cert. No. : ACL22114
Pages @ lof9

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-21/ Microphone UC-52 / Preamplifier NH-21

Serial No.: 00509355 / 143845 /32731

1D No.: RYG_FS0015

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : . S
Ambient Temperature : (230 23) b o i VI BY fﬁwkru
Pressure : (1013 £3 ) kPa | -
Relative Humiidity : (50,0 220 ) % | AFPROVEDBY .2

NEXT CAL. DATE 24/5 123
Received Date @ 17 MAY 2022 e n——l
Calibration Date : 24-27 MAY 2022
Date of Issue @ 30 MAY 2022

Calibrated by : Nathakom Pisutpaisan
Approved by : m "
: «
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory.

QF-TSI2-0H-04-020664

Cert. No. : ACL22114

Job Ne. : VC65SAC0060

Pages @ 20f9
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

“The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and slso with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments

Instrument Model Serfal No, Cert. No, Due Date
Waveform Generator 33210A MY4R017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MYS52302742 EF-0008-22 04-Feb-23
Digital Multimeter 3M461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 3461A MY53220076 BP, 03/0265 09-Feb-23
Digital Multimeter BRA6A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Atenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only.
3, This centificate is traceable to the international system of unit maintained at

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS) 2404-04-020664
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Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
. ' CALIBRATION LABORATORY

Continuation of Calibration Certificate

 ACL22114
: VC6SACO060
: 3of9
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(45) measurement (0B)
1. Absolute sensitivity v - 02 NA
2, Sell- d noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v 0.3 0.6
For > 4 kHz ta 10 kliz 4 0.3 0.7
For > 10 kHz 10 20 kHz - 1.0
5. Frequency and time weightings 1 1 kHz v 2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 02 0.3
&. Level lincarity including the level range control v 02 03
9. Tone burst response v - 02 03
10 Peak C sound level v 02 0.35
11. Overload indication v z 0.2 0.25
12, High leve] stability v 3 0.1 0.1

QF-TS1 240444020664

Cert. No. : ACL22114
Job No. @ VOO6SAC0060

Pages  : 4o0f9
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 203

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
21.7

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 215
C - weight 26
Flat 25.5

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a Jevel of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
L Flat Coweight |  A-weight Aeesiince
Limits
125 0.3 04 04 115
1000 0.0 0.0 0.0 10
000 ER ‘1o 09 50

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
crroceter CALIBRATION LABORATORY

Continuation of Calibration Certificate

d. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

Cert. No. : ACL22114
Job No. : VO6SAC0060
Pages : Sof9

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight it
63 -0.1 -0.1 0.0 2.0
125 -0.1 0.0 0.0 £1.5
250 -0.1 0.0 0.1 *].5
500 0.0 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 £1.0
2000 0.1 0.1 0.1 2.0
4000 0.1 0.1 0.1 +3.0
8000 0.1 0.2 0.2 5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting ) (dB) (dn)
A - weight 94.0 0.0 5
C - weight 94.0 0.0 %02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kKHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB ) tan )
Fast 94.0 0.0
Slow 94.0 0,0 101
Leg 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated | Acceptance
Frequency at final Value Limits
Weighting (dB) (dB) (dB )
A - weight 94.0 +03

QF-TS12-D4-04-020664
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Cert. No. : ACL22114
Joh No, @ VO65ACH60
Pages @ 6of9

7. Level lincarity on the reference level range

Anticipated Measured Deviated Aceeptance
Value Value Value Limits
(dB) (dB) {dB) (dB)
135.0 135.0 0.0 =11
134.0 1340 0.0 x1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £1.]
129.0 129.0 0.0 %1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1.1
114.0 113.9 0.1 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84.0 §4.0 0.0 + 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 *1.1
49.0 49.1 0.1 1.1
4.0 4.1 0.1 +1.1
39.0 394 0.4 % 1.1

QF-TSE2-04-04-01206064
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Cert. No. : ACL22114
Job No. 1 VC6SACO060
Pages 1 Tald
8. Level linearity including the level range control
Anticipated Measured Deviated Aceepl
Range Value Value Value Limits
(dB) (dB) (dB) (an)
130 94.0 94.0 0.0 0.5
120 94.0 94.0 0.0 0.5
110 94.0 94.0 0.0 0.5
100 94.0 9.0 0.0 0.5
90 94.0 94.0 0.0 +0.5
Level linearity on each level range
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) (dB ) (dB) (dB)
130 43.0 43.0 0.0 0.5
120 3.0 330 0.0 .5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-2.5
200 800 134.0 134.1 0.1 £1.0
Slow 2 B 108.0 108.0 0.0 1.5;-5.0
200 B0 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 & 108.0 108.0 0.0 1.0:-23
200 8OO 128.0 128.0 0.0 +1,0

QF-TS I 2-04-04-0200664
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Cert. No. : ACL22114
Job No, : VO6SACO060

Pages : Bof®
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 o
One 136.4 136.3 0.1 +3.0
Number of eycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal dn) (dn) (dn) (dn)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -03 2.0
Negative half cycle 1354 135.1 0.3 2.0

11. Overload Indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eyele | one-half cycle (dB) (dB)
89.4 89.3 -0.1 1.5

QF-TS1 2-04-04-020664
o .
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Continuation of Calibration Certificate
Cert. No. : ACL22114
Job No. : VC65ACO060
Pages : 9af9

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Valve Limits
Weighting (dB) (dB) {dB) {dB}
A - weight 137.0 137.0 0.0 +0.3

The reporied uncert

inty is based on o standard uncertainty multiplied by covernge factor k = 2
or any value following calculation providing a lavel of confidence of approximately 95 %

- End of Calibration Certificate

QF-TS12-0M-04-020664
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

APPROVED BY = 0h—

DATE OF ISSUE 07109121 CERTIFICATE NUMBER 162336 HEXT.CM DVIE

Cirrus Research pic Page 1ot1
Acoustic House Test engineer:
rldllnnton Road Nigel Smith

unman i B
Ngrth YnH shire Electronically signed:
YO14 OP|
United Kingdom \3 i ‘: g

doseBadge Reader

Instrument
Manufacturer: Cirrus Research pic Serial Number 89107
Model Number:  RC:110A Notes:

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60842:2003 where applicable.
Date of Calibration. 07 September 2021

Functionality Results

Calibration Resuits

LR 7 4O _Levei(dB) | F L Distortion (% THD + Noise)
Initial 113.90 10002 0.20
114.00 1000.2 0.20
£0.11 10,14 +0.10
+0.60 +2.00 +4.00

Environmental Conditions

Pressure: 101.40 kPa
Temperature: 224°C
Humidity: 60.2%
Notes

This certificate provides traceability ofmeauurem:nlto the S| system of units and/or to units of measurement realised at
the National Physical L y or other r national institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertai nty is buod on a standard uncertainty multiplied by a
coverage faclor k=2, providing a 95%

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

e

wlicliss
DATE OF ISSUE 07 October 2022 CERTIFICATE NUMBER 184216 e

‘(A:Irm-:-nuuh plc e LRE ]
coustic House Test engin
:ddllhnh:n Road Nigel srim:or
unmanl
repheid ““!“hm Electronically signed:
YO14 0PH
United Kingdom AN

e,

doseBadge Reader

Instrument

Manutacturer: Cirrus Research pic

Serial Number 92612
Model Number.  RC:110A

Notes

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable
Date of Calibration. 07 October 2022

Functionality Results
Funetion Result
Keypad
Battery Power
Display
Communication
2 way IR link
[ Clock
Calibration Results
Level (dB Frequency (Hz] Distortion (% THD + Nol )
Result 113.99 f‘q1u(3cﬂ..'i( : (0.47 s
Uncertainty £0.11 1014 X010
Tolerances +0.60 +2.00 +4.00
No adjustments were made during this uhbr‘i't'f&n

Environmental Conditions

Pressure 100.27 kPa
Temperature 236°C

Humidity: 453 %

Notes

This iity of

Y to the S1 system of units and/or ta umu of measurement realised at
the National Ph‘ysml Lab Y or other g national gy institutes. This may not be ::mdwﬂd
other than in full, except with the prior written approval of the )ssumg labaratory. The results within this certificate relat
only to the items urlhrutaq The reported expanded uncertainty is based on a standard uncertainty multiplied bya

ge factor k=2, p g a ge p: y of appr 95%.

i .;'4'!.'[!5{’!-'»(- P

63/14-15,67/35 36, Sol Pelchkasem7,7/1, Pelchhasem Rd,
NAC Wallthapra, Banghokyal, Banghok 10600 Thailand
Tel: (66) 02-B6BOBI2813 Fox: (66) 02-B6BOBOD www jiranatee com

Certificate No. - CLOO7 64

Page 10t 2

Equipment Name . Heal Stress Monitor with Sensor
Manufacturar. : DeltaOH

Model: HD32 2

Serial No: 15006718

1D No: RYG_FS0223

Custamer Reccived date: 22 DI
Name: ALS laboraitory group ithatland) Co. Ltd Calibration date 2
Address: 104 N 40, Phatthanak Issue date: 29 DEC 2021
Khet Suan Luang,

Reference Used During Calibration
1 Standard Temperature
Sernal No. 66768209, D
2 Digital Temper
. Serial No. 6714C

Calibration Condition

STS 100 ASDO.

or
91 Due date 04 )

Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
Ibration method  as  WI-CL-0O1 to international system of units (SI) through National

compar nethod with standard digital temperature ute of Melrology Thailand (NIMT) Certificate
indicator a ture  probe The nummber. TI-0036 21. Certificate number. ER 0032
temperature scale Use was based on 11590 21

By iﬂhﬁf'om‘ ?

Wit & h

b L7

Calubmted b‘r

VRANATE ASSUCIATES €6, LTD,




63/14-16,67/36-36, Soi Pelchkasem?.7/1, Pelchkasem Ad,
NAC ‘Watthapra, Bangkokyal, Bangkok 10600 Thailand.
Tel: (66) 02-B6B0B1213 Fax: (66) 02-B680BAD www jiranatee.com
Centificae No. : CL-097-64
Page 20l 2
Besult of B Without 00 with Adjustment
Callbration Range; 20-40°C

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 $/N: 18009588,
Dimension: Diameter 14 mm. Length 170 mm.

|mmersion Standard wic Eqror Uncertainty
Denth Reading Reming e )
() &) (i)
30 20057 20.1 00 0.089
30 25050 281 01 0098
30 30,037 301 01 0099
0 5,032 /O no )
30 40016 400 00 0099

Table 2: This equipment was connected with temperature probe Model: TP3207.2 5/N: 15015498,
Dimension: Diameter 14 mm. Length 150 mm

Immersion Standard e Ergr Uneertanty
Danth Reaging Reading X e
mm) ey ('t
70 20.057 20.2 0.1
70 24877 250 01
i 29.832 289 01
70 34.791 348 a0
o 39.750 397 0o
Table 3: This with Globe ¢ prebe Model TP32716.2 8/N

was
Dimension. Diameter 8 mm. Length 170 mm.

Immersion Smndard e Ermor Uncertainty
Depth Beading EBeading e (R
(mm) e (R~

110 20057 20.2 01 0098
110 25080 252 01 0.0929
110 30.038 302 0.2 0n9e
110 35032 35.2 0z 0.099
110 40016 403 03 0.0%9

UUE* - Unit Under Calibration
The reported expanded uncertainty is based on stangard uncertainty multipheo by a coverage factor ka2 providing
& level of confidence of approximately 95%

% End of (

NAC

JIMANATE ASSOCIATE) FOLLTD,

J 63/14-15,647/35-36, Sol Pelchkasem?,7/1, Petchkasem Rd,
NAC Wallhapra, Bangkokyal, Bangkok 10600 Thailand.
B Tel: (66) D2-BABOB12#13 Fax: (66) D2-8680860 www.iranalee.com

CERTIFICATE OF CALIBRATION

Cantificate No. - CL-020-65

Page 1.0f 2
Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM
Model: HD32.2
Serial No; 18018312
1D No: RYG_FS0357
Customer Received date: 10 JAN 2022
Name: ALS laboratory group (thailand) Co..Ltd Calibration date: 16 FEB 2022
Address: 104 Phatthanakan 40, Phatthanahan Issue date: 17 FEB 2022
R Mhwaeng Suan Luang. Khet Suan Luang Bangkok
10250 Thalland
Reference Used During Callbration Calibration Condition
1 Standard Temperature Probe Model STS 100 AS00. Temperature. (23£3)' €
Serial No.. 66768209, Due date. 25 Mar 2022 Relative Humidity (55215
2 Digital Temperature Indicator Model: DT 1000 A MK
Il Senal No. 671407 00591 Due date: 04 June 2022
Calioration Procedure Traceability
The temperature calibration was done by In House The measurement fesulls are lraceable to the
calibration method as  WICL001 according to international system of units (SI) through Natianal
companson method with standard digtal lemperature. Institute of Matrology Thailand (NIMT) Certificate
indicator @nd standard lemperalure  probe,  The Aumber, TH-0036 21 Cerficate number: ER-0032
temperature scale use was based on ITS-00, 21

revewey . Tlmafer ? !

APPROVED BY'

%
NEXT CAL. DATE .

Wz /23

Calibrated by A%rmd Signalory: i ” a

[ Mr. Sorawit Thachalad Wr. Parinya Booneharoen

1 Wiss Orathar WiviawitLays NAC Calvration Department Manager
.J

IRARATE ASSOCIATES 0., LTL

J 63/14-1567/35-36, Sol Petchhasem7.7/1, Petchhasem Hd,
N_AC Waolthapra, Bangkohyai, Benghok 10400 Thailend,
Tel: (66} 02 B6BDB12413 Fax: (66) 02 BABOBAD www jiranstee.com

Certilcate Ko : C1-020.65

Page 2 of 2
Result of Calibration: I Without Adjustment T With Adjustment
Calibration Range; 20-40°C
Eungtian;
Table 1: This equipment was conngcted with wet bulb probe Mode! HP3201.2 S/N 18021464
Dimension: Diameter 14 mm. Length 170 mm,
Immersion Standarg Eror Uncertainty
Depth Resding e [K«]
tmm) (]
30 20 049 oo 0.099
10 25045 00 BREE]
30 30,057 ol G039
30 35,029 no 0090
30 40018 [LX4) 0099
Table 2. This equipment was cannected with temperature probe Model: TP3207 2 S/N. 18021263
Dimension. Diameler 14 nm. Length 150 mm
Immersion Standard e Eure Unceitalnty
Depth Beading Reading re e
(mm ‘0 o
7 20 046 201 o1 0092
70 24.994 250 o0 Qong
70 29940 29.8 01 0.098
70 8 905 317 02 0.099
70 39.860 306 03 2000

Table 3: This equipment was connected with Globe thermometer prabe Model TP3276.2 §/N: 18020495
Dimensian: Diameter 8 mm Lengih 170 mm

Immersion Standa we Error Uncerainty
Daath Reading Baading e e
(mm) c) &

110 20,046 200 0o
110 25048 250 00
110 30.036 30.0 0o
110 35029 35.0 [
110 40016 aun 0.0

UUC* . Unit Under Catibration
The reporied expanded uncenainty is based on standard uncertainty multydied by a coversge 1aetor k=2 providing
& level of confidence of approximately 95

JIRAKATE ASSOCIATAS €0 1TD

v
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND T1 G
53404 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW34
Page.: 10of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : vsi reviewey [l Bamid
Modal : 5000-115V "

Serial No. : 15E102796

ID No. : RYG_ENDD32 NEXT CAL DATE 115 }EI&Z
Received Date : 11 February 2022

Test Date : 14 Fabruary 2022

Reference : 2202-0404DSC-4

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

{Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A Pluskdaang,

Rayong 21140, Thalland
Laboratory Condition : Temperature (25+5)°C
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CHE

by Comparnson Technique with Azide Modillcation Method

Tested by : Walalak Sirithean

Approved by :
Approved Signatory

( ) Malee Bulkruea
(\/fsaltmp Meangmai
( ) Warakom Lemngagtrakul

Issue Date : 18 February 2022

8 0281285




Cert.No.: 22TW34
Page: 2ol 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES =

A344 PATTANAKARN ROAD SOI 1K, §

TEL.0-27

LUANG, SUANLUANG BANGKOK 10250 el
THH0) FAN, 027198484

NSCTIBLTIS1 1028

Cert. No.: 22LM12
Page.: 1 of 2

Result : D Oxygen Meter With Air 100 % . o .
Certificate of Calibration
Dissolved Oxygen Prohe No.: 15E 100464
L]
Titration Method DO Meter Equipment : DO Meter with Sensor
Standard Deviation
(Azide Modification Method) Reading Manufacturer : Ysi
(mgiL) (mglL) (mg/L)
Model : 5000-115V
— . = Sorial No. : 15E102796
ID No, ; RYG_EN0032
This report was cerlified only for the instrument we tested It is allowable to use for study Submitted by : ALS Laboralory Group (Thailand) Co..L1d. (Rayong Branc
the system efficiency, The environmental impact control and presant lo organization it may concerned 616/10 Moo 5 T.Macnam Khu, A Pluakdagng,
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced Rayong 21140, Thalland
olher in full without writlen approval of the laboratory Location ; TPA On Site Calibration Laboratory
Received Order : 11 February 2022
-alo- Calibrated Date : 21 February 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50230)%
AC Line Voltage : (220:22)V
Calibrated by : Kunchit Promprat
Approved by : 9
Approved Signatory
{ ) Porthippa Tameyakul
(v ) Malee Bulkruea
() Suwit Imjai
Issue Date : 21 February 2022
The Uncertainties are for o confidence probability of approximately 95%
This cernficai Except wil the prai wrisen
Appesal ot 1 i Testing Servicer
a 1084744 A 0038008
Ty,
S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2=
i A1 PATTANAKARN ROAD SO1 18 SUANLUANG. SUANLUANG BANGKOK 10250 ol
Equipment : DO Mater with Sensor Cert, No.: 22LM12 T W27 AN 1119 ::.“::;";’:’u'.:
Condition As-Received :  Used llem Page.: 2 of 2
Reference : 2202-0404DSC-5
Procedure Used :-
Calibralion were conducted using in-house calibralion procedure CP-OT01 according to comparison with Cert. No.; 22TM217
Industrisl Platinum T (IPRT ) into T ® Bath Certificate of Calibration P; 103
The temperature scale used was based on |TS-80
Condition of this result of calibration
1. Reference standard instrument:- G Lo T i
Instrument Model Serial No. Cert. No. Dug Date U ) Sy T Inseiatn
1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022 Manufact . "
2. This ceriificale is valid only to the item calibrated on date and place of calibration Ll b me REVIEWRY:.....
3. This certification is lraceable to the Inlernational System of Unit. Modsl : \PP760 APPROEE ? -
Result of Calibration :- (*) Without Adjustment ; "
Function:  Temperature measurement. Serlal No. : VB18.0084 NexT cAL pate 21100 12%
This instrument was connected with temperalure sensor, S/N.: 15E100464
Calibration| Immersion Standard uuc* Error Uncertain Coverage 1D Ne. : RYG_END154
Point Depth Temperature Reading haget Unconainty. Faclor
(c) ( mm ) (*C) (*c) (c) (£°C) Kk Submitted by : ALS Laboratory Group (Thailand) Co.,Lid.
(Rayong Branch)
20.00 45 20.001 19.88 0.121 015 2.00
616/10 Moo 5 T.Maenam Khu,
UUG* : Unit Under Galibration A Pluakdaeng, Rayong 21140, Thailand
Location : BOD Room
The reported uncerlainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k. providing a level of confidence of approximately 95 %. Recelved Order : 22 April 2022
Calibration Date : 22 April 2022
-00o- Ambient Temperature : (26110}°C
Relative Humidity : (50£30)%
% Calibrated by : Man Pattanapongpaiboon
Approved by © Wlu -
Approved Signatory
{ ,) Pornthippa Tameyakul
(/) Males Butkruea
() Suwit Imjai
Issue Date : 3 May 2022
The U inties are for a confidence p flity of apy v 95 %

Wl .

a 1095714

This cemufivase may mod b repe

cod ctbir han i Ful. except with the pnar wrinen

Approvel of the bead o Comporie Services | Eaquipment Calibeation aned Testing Services

A 0040735
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Dedivering Growth - in Asla and Beyond, CALFM-C08-13 20 A 2022

Equipment : Low Temp. Incubator Cert. No.: 22TM317 Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received :  Used ltem Page.: 2 0f 3 Condition As-Recelved : Used Item Page.: 3ol 3
Reference : 2204-01460C-1 Reference : 2204-01460C-1
Procedure Used :- Result of Calibration :- (") Without Adjustment
Cali wiere using P CP-0T02 ing to direct l Function of UUC* : Temperature Source
The temperature scale used was based on ITS-80. Fresh air setting : Close
Condition of this result of calibration Calibration | UUC* uuc* Temperature Temperature Overall Coverage
1. Reference standard instrument.- Uncartalnty
: Point Setting | Reading stability uniformity Variation Factor
Instrument Model Serial No. Cert. No. Due Date (c) (*c) (°C) (£°C) (c) (°c) (£°C) X
1) Data Acquisition 349704 MY44031769 21LM12 02 Sep 2022 200 200 200 0022 520 022 230 2
2. This certificate is valid only to the item calibrated on date and place of calibration :
3. This on is to the jonal System of Unit. o )
Result of Calibration = (* ) Without Adjustment an FPoslfion
Function of UUC" : Temparalure Source L6 i = [ s [ « 7 s [ & ] 7 [ & [s@n
Fresh air setting : — Eviiroanintaarig calbatan 200 20200 | 20.174 | 20.198 | 20.110 | 20075 | 20.062 | 20027 | 20069 | 20.030
Beginning Finished Average* : The average of 30 values in each position.
Temp. (°C ) 25 25 Temperature stability : One-half of the greates! maximum difference of measured temperature at any one sensor.
REL.Humid. ( % ) 54 58 Temperature uniformity : The maximum of ires al any sensors and the measured
AC Supply ( Voit ) 221 223 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 pattarmn of homogeneily within the chamber under steady-state conditions.
H Position : Ref. Std. Ovaerall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation.
g D No.: UUC* : Unit Under Calibration
i 8RTD-2M Nole : The reported uncertainty of measurement was included stability and excluded uniformity
2 9RTD-2/2 The reporied uncertainty of measurement was based on a slandard uncertainty multiplied by & coverage
-—
3 9RTD-2/3 factor k. providing a level of confidence of approximately 95 %
Probe Installation Details : Dimension of Chamber ; 4 SnTh-24
a= 10 cm D= 060 m 5 9RTD-2/5 o
b= 10 em W= i 6 9RTD-2/6
c= 10 com H= 12 m 7 SRTD-2/7
Capacity= 075 m’ e SRTL-28
9 (ref.) 9RTD-2/9
a 1106485 a 1106484
Certificate No.: C0B220464 Page 20l 3
Calibration Results:
Without Adjustment
Equipment: SPECTROPHOTOMETER Cortficate No, COS220464 w‘“’“”‘"“""""::"m‘“"’"”“”w“”“
Model: DRB00D lssued Date: 27 Seplember 2022 andend Werstenot! sttt el
Serlal No. (or ID.): 1627846 (RYG_EN0037) Job No,: KSPR2212224 418.61 4184 0.21 0.14
Manufacturer: HACH Page: 1003 a6 o S 814
Condition: In Condition 6ar.08 638.3 032 014
T48.48 T48.8 -0.32 0.14
Customer. ALS Laboratory Group (Thalland) Co. Lig—{Rayeng-Bransh) 807.03 B07.4 0.7 0.13
616/10 Moo 5 T.Maenam Khu, REVIEW BY .. Pholometric Acouracy {Absorbanics)
APl Ra 21140, 3 Standard abeorb
uakdaeng, Rayong Thalland R %,,E,‘g‘ Unit Under Cailbration Comection Uncartsinty
0.0000 0.000 0.0000 0,0045
Ervionment Condition:  Temperature 21 °C ] i - 0.5605 0.563 -0.0025 0.0045
| nm
Humidity 664  %RH % 7 %R 07334 0.737 -0,0036 0.0046
1.0634 1.057 -0.0036 0.0045
Calibration Placs: ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) ( Wet Chemistry ) 0,0000 0,000 0.0000 0.0045
616/10 Moo & T.Maenam Khu, w0 05503 0.663 ~0.0027 0.0045
nm
A.Pluakdaeng, Rayong 21140, Thailand. 0.7179 0.720 -0.0021 0.0045
1.0312 1.034 -0.0028 0.0045
Calibration By: Mr. Chattuphon Folthong 0.0000 0.000 0.0000 0.0045
Calibration Date: 27 September 2022 08 0.6024 0.506 -0.0036 0.0046
nm
The Method used: In house method, CAL-W1-24, base on ASTM E 275-08 and ASTM E 387-04 0.6693 0.672 -0.0027 0.0045
Traceabiiity: This certificate Is traceable to the CRM maintained by National Instinte of Standards and 0.9604 0.984 -0.0036 0.0045
“Technology (NIST) through Stama Scientific Limited. 0.0000 0.000 0,0000 0.0045
The standard for Wavelength Certificate No. 91418 and §1435 o 0.5188 0519 -0.0022 0.0045
The standerd for Photometric Gertficate No. 91441 and 101088 s 0.6903 0691 -0.0007 0,004
The standard for Stray light Certiicate No. 101041 and 101040 0.0904 0002 £0.0016 0.0045
The standard for Spectral resolution Certificate No. 101087 0.0000 0.000 0.0000 0.0045
- 0.6526 0.654 0.0016 0.0045
580 nm
; W 0.7176 0.718 -0.0005 0.0045
1.0301 1081 -0.0008 00045
(Mr. Foithong) (Mr. Thalerngkest Poungngam)
Pareor i chesgs Authortzed signatory. 0.0000 0.000 0.0000 00045
This cariiicute i lssusd the uits oF Units (3. N pebvicies iracesbilty pn 0.5367 0.538 -0.0013 0.0045
o nm
- 9%, ILIs determinad 1 sosores um-mﬁwfwmmb e e o
kil : plend ey ity
Thata results may b affecied by deviations rom speciSed condiiens. Tha ey 10 the flams besled, Tha repodt shalt ot be ] nae -b.0007 00045
‘reproduoed except In full withoul approvel of DKSH Technology Limited.
Vi Bt i luad $3in i Barsasion e
Limed DISH Toctuisogy Liried
AN v s T Y000 a0 ey Anee e T s
2439 Sukturvi Road, Banpsha, Frsanong. Banghot 1280 2833 Bubiual Raed, Baregal. Phrabiuanang, Bengich 10380
Prondc +89 2639 7000 dhshcom  Webste Prone: +60 20007000 Eval

Delivering Growth - In Asla and Beyond, CALFM-CO8-13: 20 Jul 2022
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Cortificate No.: C06220464  Page 30l 3 -
wwiflurn: KBPR221
Calibration Results: wloisfoso; SPECTROPHOTOMETER u: DR80CO e 1027845
et Awment nrvenay (fu) ]
Photomelric Accuracy (Absorbance) 27 Sep 2022 Je—— 77 Sep -
Wavelsngth  Standard Unosrtainty Uoh | nink unh | Lok
225 nm 0,0000 0.000 0.0000 0.0080 oo
0.7423 0.744 0.0017 0.0083 B o ™ = o
257 nm n'::: o000 00000 00080 =2 =} 2. mrmeeon ( Sediinaus, mutu-usniton B [=]
:m isacds sl 20084 @ | O 3. s O — 1D b3 (On-ON Swicth) @ | O
33nm ’ 0000 0:0000 00080 @2 [m] 4. alunn (Keypad) @ u]
0.2805 0292 00026 0.0080 o 5. wien (Display, Screen Contrast) B 10
i 0.0000 0.000 0,0000 0.0080 —
e o 8.001 0090 o | o 6. uwiwhivh (Batiery Backup) >= 2.5 VDOC o | o
Stray lght * o o 7. dnnpuhonnruerini (Wavelength Control) =] D
Standard: cut-off UUC: Wavelength (nm) uuc: (%T) (L] B 0 ARk (Wavelength Check) @ O | 656.1 1 656.1 nm
260,67 +-0.11 Am 260.7 21 1,678 2 ] 9. unneinaum (UV < 3,000 hour) [ O
391.94 +-0.41 nm 3919 T 1770 @ [u] 10, wwarinllausts (Visible < 5,000 hour) 7] D
@ o 11, woviammwinote (Carousel Module) [ [=]
Specral Resolution * oH Meter and ConduciMily Meler
‘Nominal Gonoentration 0.02 % wiv Paak. Trough Ratio SBW [m] a 12, DnTnwn ( Elecirode and Connection Cable ) [u] [m]
Standard Wavelength (nm ) 268,60 266.63 1.9 2.00 [u] [w] 13, sediusmimeatuu Electrode (Level KCI ) [u] [m]
UUC: Wavelength (nm) 2682 266.1 [w] [u] 14, hflafuriaw Electrode (Dust Protection Hood) =] [w]
Sid Absorbance (A) 04810 0.3178 (=] [w] 15, aiubdinTwin (Stand) o] O
Absorbance ( A) 0373 0.268 : >
o | o | . b (No Sample) o | o
3 R Tt T, s o o 17.  wfiunmmosrveouss (>= 2.5 lahu 3.0) [m] [}
Automatic tirator
[m] [m] 18, s Piston Bureties [m] =]
Tha End of Cericate O | O | 19 Funcon Rinsing and Dosing a | o
[m] D 20. sanmomuusuaspinInbenay o [w]
ieubaoul :
Mr. Chattuphon Folthong
Service Engineer
Ui Ruasssrs maTuel vt VA bassostay mnwTal ¢ vim
el e B — fr-floere e u——
‘283 Bukhunedt Rond, Bengenak, Prrakhancn, Bergiok 10260 2530 Buturnt Rod, Bargehal, Phuskhareng, Eanghol 10382
Pitos. Wbl Phone: +60 2630 FO00
Delivering Growth - In Asla and Beyond, PO — Delivering Growth - In Asla and Beyond. CALFMARYIO: 20 ot 3022
1 Y PROMOTION ASSOCIATION (THAILAND-JAPAN ﬂﬁ%i @
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) & . .
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES ¢ 3 Cert.No.: 22CH405
SEULPATTANARARN ROAD SOL 18 S1UANLUANG. SUANLI ARG BANGROK 10250 . Page.: 203
POEAX LIk exuimaTion s Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo. 10 No. Cert. No. Due Date
1) Document Process Callbrator 54030048 130RC116  21E2682 25 Aug 2022
. - . 2) Ref, Standard Thermometer 4982054 110RC044 211201 26 Ocl 2022
Certlﬁcate Of Callbratlo“ This is to the Ir System of Unit maintained at -

Equipment :
Manufacturer :

Model :

Serial No. :

1D No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

pH Melar
Mettler Toledo
Seven Compact 5220

i
C104059460 REVIEW BY NE*”V{’T
RYG_EN0183 [P
— A=l

i APPROVED BY . =577
16 March 2022 »

fuexrea. onre 17,0323,
17 March 2022

2203-0611D5C-4

ALS Laboratory Group (Thalland) Co .Ltd.
Rayong Branch

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

(25 ¢ 25) *C

(50 £ 15) %

In - house method

- CP-CHS5 by direct measurement with standard
vollage calibraler and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul
Approved by : M ™
Approved Signalory
(/) Malee Butkruea
( ) Saithip Meangmai
{ )Warakorn Lerngagtrakul
Issue Date - 22 March 2022
The L inlies arc for a bability of
' [y ———— R ———

I o Conume 54

A 0037307

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

The measuremant results are raceable to SI through CPA chem Lid.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 766824 04 Sep 2022
3. This certificate is valid only to the item calibraled on date and place of calibration
Calibration Results
Funetion : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
[ Input
pH mV mV pH (mV) "
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
SIN.: 104068460 7.000 0.00 0.1 7.000 0.058 200
10.000 -177.48 -177.5 10.000 0.058 2.00

Wk, -

a 1100955




Cert.No.: 22CH405
Page: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
{mv) (%) &
pH Electrode 4.008 4.010 77T 0.0046 2.00
SIN.: 1453404 6.982 6888 3.6 0.0084 2,00
10.015 10.010 -172.9 0.0073 2.05
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model ; InLab Expart Pro-ISM
- Serial No. : 1453404
Cimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- 1 Depth © 100 mm.
Calibration Standard uuer Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(’c) (*c) (*c) {*c) (£°C) k
25.0 25.002 24.9 -0.102 0.13 2.00
Remark : - UUC* = Unit Under Calibration

The reported uncertainly of measuremen! was based on a standard uncarlainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-olo-

a

al,,

1100954

Equipment :
Manufacturer:
Model :
Serial No.:

1D No.:

Condition As-Received:

Recelved Date:
Calibration Date:

Referen

Amblent Temparature:
Relative Humidity:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL 0-2717-3000-24 FAX_ 0-2719-9484

Certificate of Calibration canicate e 22E0he

Page: 102
PH Meter
Mettlor Toledo ‘Thia certificate may not be reproduced other than in full,
‘excopt with the prior written approval of the head of
SevenCompact 5220 Corporate Services 3: Equipment Calibration and Testing Services.
104058480
RYG_EN0183
Used ltem
16 March 2022
21 March 2022
2203-0611DSC Submitted by:  ALS Laboratory Group (Thalland) Co.Ltd. Rayong Branch
(:t2)°C
t50£10)% 616/10 Moo 5 T.Maenam Knu, A Pluakdasng, Rayang

21140, Thailand

Procedure used: Calibration were conducted using in-house calibration Procadure CP-E17 According to direct measurement
method with Multi-Product Calibrator.

Condition of this result of calibration
1.Referance standards instuments :
Instrument Model Serial No, Certificate No, Due Date
1) Multi-Product Calibrator 55004 6440007 21E1484 07 May 2022

2.This rasull of calibration was made on requasted at the point specified by customer.
3.The crtificata Is valid only 1o he item calibraled on date and piace of calibration.
4.This i traceable to the System of Unit maintained at:-

~National Inetilute of Metrology Thailand (NIMT)

<y

Approvaed Signatory :

by: gag
Issue Date: 22 March 2022 [+ Phalinee Prabpaipal

[ | Nuntawat Khamchai
[ 1 Pomthippa Tameyakul

B 0284414

Result of calibration :- (") Without adjustment () After adjustment

Function:  DC voltage measurement

Standard Value UuC” Reading

(mv)
-200.0000
-150.0000
~100.0000

-50.0000

0.0000

50.0000
100.0000
150.0000
200.0000

(mV)
-200.0
-150.0
-100.0
-50.0
0.0
500
100.0
150.0
2000

Range:

Cert. No.: 22E986
Page.: 20f 2

my

Uncertainty

{2nv)
72
60
65
62
58
62
65
69
72

The reporled uncertainty of measurement was based on a slandard uncertalnty multiplied by a coverage

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

“UUC= Unit Under Calibration.

C?a_/

a1101070

SEPENTA

RYG_ENO002

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Vilage Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

m CALIBRATION Tol: +66 (0) 2069-9773
b b www pentacal com

Represent to Certificate of Calibration PTC/07/22103

Certificate of Calibration

Certificate No PTICAOT22103 Page 10l 2
Equipment Diyital Balance Condition Normal [‘:‘u;m:g’:zgﬁ
Manufacturer Sartarius Serial No. 26207038
Model MSE2245-100-DU 1D No. RYG ENDOO?
Type of Balance Single interval
Customer ALS Laboratory Group (Thailand) Co.,Lid. “’\r_‘hk-'l&
REVIEW BY ....1JEIES
61610 Moo 5 T Maenamkoo, A Pluakdaeng
Rayong 21140, Thailand APPROVED BY
Environment Condition:  Temperature ne'c + 03¢C NEXT CAL. DATE 2500
Humiclity 681 %RH + 44 %RH
Air ensity 117 wgim’

Calibration Place

The Melhod used

Traceability

Date Received
Calibration Date:
Issued Date
Calibration By

ALS Laboratory Group (Thailand) Co. Lid
616/10 Moo 5 T Maenamkoo, A Pluakdaeng
Rayong 21140, Thailand

In house method. PTC-WI-07 base on Euramet cg 18

This cerificate is raceable to the S1 Unis through Thas Calibralion Service Co d
NSC-ONSC Accrediation No  Calibration 0185

March 23, 2022

March 23, 2022

March 25 2022

Mr Rungroje Metakul

L G Approved By -
{ Mr Kriangsak Kalasr | { Mr Keattsak Kerdio )
Reviewed by Laboratory Manager

ths coverage tactor (621 10 pravide B leve 6f confou

o Uncennty in Mes

e accoidng o e Infernmenal By stem of nds Fravides b acaabaty of

3911 G Ol Tk

res Byboratcr

enpandsa

M6 € ahn ate s

M) Tive et it the smsists elate ooy I

i apreeval fom peols cabrabon co ho

D DI 6t AT 0 b Gty withe




PENTA CALIBRATION CO., LTD.

66/124 The Connact 33 Village Kanchanaphisek Foad

Dokmal Prawel Bangkok 10250
2068-8773
com

CALIBRATION Tel: 488 0)
“Rapresont to Cartficals of Gallbration PTCOTZZT08
Certificate No©  PTC/A07/22103

Page: 2ol 2

Measurement Results:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/2 1172 or of Maximum capacity

Eccentricity test 100 (@)

Position {g)
I | 5] e | s
00000 |0 0000 | Gon02 | o000z | w000z
Maximum deviation 0.0002

Repealabillly Test : Weighttobe 12 < L, < Maximum capacity

Determination of the standard deviation ol weighing balance.. Reaclability 0.0001 (g

L Nominal test value (g} | Standard Deviation

| 200 | 000003 ]

Error of indication . from nominal value . Readability 00001 (g
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
ig) {g) {a) (o) (g)
o 0.00000 0.0000 0Q.0000 0 000086 216
001 001000 00100 00000 000010 206
01 010000 01000 0.0000 0.00010 B
i 100000 1.0000 00000 0.00010 206
2 200000 10999 0.0001 000010 206
5 500007 50000 0.c000 00010 206
10 10 00000 10 0000 00000 0.00010 206
20 2000003 19 9999 00001 o011 205
50 5000004 49 9999 00001 oodmz 200
100 100 00004 100 0001 -0.0001 060017 200
200 20000011 2000000 00001 0.00027 200
Note: Weight of adjust - g

The End of Certificate

WEIMCAT @ J P i
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING VICES £ /"‘\\g’

344 PATTANAKARN ROAD SO1 1. SUANLUANG, SU ANG BANGROK 10250 4 oy el

TEL 0271730027 FAX 0-2710.0484 CALBRATION 6688

Cert. No.: 22TM1482

Page: 1of3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
) Travikel
Manufacturer : Memmet reviewsy . ATETES
e

Model : UM 400 AFPROVED BY . 'r) *J"'/
Serial No. : 1495.0889 NEXT CAL. DATE 30{’0‘«‘; A
1D No. : RYG_ENCO0E
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140, Thailand
Location : Oven Room
Recelved Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26£10)°C
Relative Humidity : (50£30)%
Calibrated by : Preecha Hiahib
Approved by : 3

Approved Signatory
( A Pomthippa Tameyakul
(¥ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date ; 2 November 2022
The Uncertainties are for a confidence prohability of approximately 95%
Thos ceri [ ——— e prrn
Appr sl o the hed af Come ' win a Testing
A 0046905

Equipment : Hot Air Oven Cert. No.: 22TM1482
Condition As-Received :  Used ltem Page . 2cf 3
Reference : 2210-03760C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according lo direct measurement
method with Data Acquisition which connected with Resistance Temperature Dateclor ( RTD ).
The lemperature scale used was based on ITS-80.
Caondition of this result of calibration
1. Reference slandard instrument:-

Instrument Model Serial No, Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022

2. This certificale is valid only 1o the ilem calibrated on date and place of calibration
3. This certification is traceable 1o the International System of Unit.
Result of Calibration :- (™) Without Adjustment

Function of UUC" : Temperalure Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (“C ) 28 29
REL.Humid. ( % } 43 47
|AC Supply ( Vot ) 220 221
"
Position : R, Sud,
1D No.:
1 18-10RTD-01
2 18-10RTD-02
3 18-10RTD-03
Probe installation Details : Dimension of Chamber : 2 18-(0AT0 o
a= 50 em D= 03 m 5 18-10RTD-D5
be 50 om - 040 m 6 18-10RTD-06
o= &0 om & GiE % 7 18-10RTD-07
ity = 3 8 18-10RTD-08
Capscty pussm 9 (ref.) 18-10RTD-09

il

41132473

Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Recoived : Used ltem Page: 30l 3
Reference : 2210-03760C-1

Result of Calibration :- (%) Without Adjusiment
Function of UUC* :  Temperalure Source
Fresh alr setting : Close

Calibration | UUC* uug® Temperature Temperature Overall : Caoverage
Paint Setting | Reading stability uniformity Variatlon Factor
(’c) (°c) | (*C) (£*C) (*c) (°C) | (#°C) k
700 70.0 70.0 0.078 047 0.77 042 2

Calibration Measured Temperature ( °C )

Point Position
("c) 1 [ 2 [ 3 | &4 | 8 [ & | 7 [ 8 [ afen
70.0 70262 | 69995 | 70079 | 70177 | 70664 | 70.039 | 70.688 | 70.149 | 70.328

Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature al any one senso
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed al the same lime of al as close an observation lime as
possible lo determine the lemperature patiern or homogeneity within the chamber under steady-stale conditions.
Overall Variation : The Difference of the maximum and minimum throughout vatior
uuc* : Unit Under Calibration
Note © The reported uncertainty of measurement was Included stabifity and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k. providing @ level of confidence of approximately 5 %.
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
§30d PATTANAKARN ROAD SCH 18, SUANLUANG. SUANLUANG BANGROK, 10230

|

AT

e

Certificate of Calibration

TEL 02707 300027 AN 07719084

HEC-TIBLTIR 1702
CALIBRATION 0608 |

Cert. No.: 22TM1491
Page: 10of3

Equipment : Water Bath
whald,
Manufacturer : Memmert review sy JDRntTal e
Model : WNE22 APPROVED BY S
ol
Serial No. 130648 | nexr oL ot & orl
1D Ne. : RYG_EN0OB1
Submitted by : ALS Laboratory Group (Thailand) Co.Lid. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thaitand
Location : Wet Chemistry Lab
Received Order : 20 Oclober 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26£10)'C
Relative Humidity : (50+30)%
Calibrated by : Preecha Hiahib
Approved by : Wy,

{ ) Pomthippa Tameyakul
(/) Males Butkruea
{ ) Suwil Imjai

Issue Date :

Approved Signatory

2 November 2022

A 0046906

Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Recelved :  Used ltem Page: 20f3
Reference : 2210-03760C-4
Procedure Used :-

Calibration wers conducted using In-house call 1 p CP-OT04 ing to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT }.
The lemperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serlal No. Cert. No.
1) Data Acquisition 349704 MY44035217 21LM30
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerlification is traceable to the Inlernational System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperalure Source

Due Data
23 Dec 2022

Environmental AC Voltage Supply
{°C) { %R.H. ) ( Volt )
Beginning of Calibration 24 53 222
Finished of C: 24 50 221
Ref. Std.
Position : siki.s
1 N37P300726
y 1 S(ref) 2 N37P300727
L 2 3 3 N37P300728
< 4 MN37P300729
S(rel) N37P300730

Front

Mol .

a1132471

Equipment : Water Bath Cart. No.: 22TM1491
Condition As-Recelved : Used ltem +3of3
Reference : 2210-03760C4 |
Result of Calibration :- (" ) Without Adjustment ‘
Function of UUC* Temperalure Source
Calibration|  UUC" uuc* Avarage* Standard Reading ( C ) \
point Setting Reading Position ‘
(c) (‘c) (&=t 1 [ 2 | a [ 4 [ sqet)
85.0 B5.0 85.0 B4527 | 84563 | 04628 | 64516 | 84580
Calibration | | y | stabiiity Coverage
point Factor
(*c) (c) (£'C) (£C) L3
85.0 0.12 0081 0.18 2

Average" : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same lime or at as close an observation time as passible
to datermine the temperature pattern or homogenaity within the chamber under sleady-state conditions
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC® : Unit Under Calibration
Note :

The reported uncertainty of measuremen! was based on a standard uncertainly multiplied by 2
coverage factor k. providing a level of confidence of approximately 85 %

The reported uncertainty of measurement was included stability and excluded uniformity.

44 PATTANAKARS ROADSO! TR SUANDEANG SUANLLANG BANGROK 10380 4
TEL G307 300 2T FAN (2719 8154

Cert. No.; 22TM1517
Page: 10f3

Certificate of Calibration

Equipment : Hol Air Oven
renihall
Manufacturer : Memmert REVIEW BY .. ’T\G" it
e

Mode! : UFE 500 appROVED BY T
Serial No. : G511.1572 NEXT CAL. DATE “5‘0.’,9.“‘,3"“1
1D No. : RYG_ENGO10
Submitted by : ALS Laboratory Group (Thalland) Co..Ltd. (Rayong Branch)

616/1C Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thalland
Location : Owen Room

-olo-

Maly, .

a1132470

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

Calibrated by :

Approved by :
( ,) Pornthippa Tameyakul

(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date :

The Uncertainties ure Tor a confidence probability of approxis

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

Man Pattanapongpaiboon

Pl

Approved Signatory

2 November 2022

A 0046908




Equipment : Hot Alr Cven Cert. No.: 22TM1517 Equipment : Hot Air Oven Cert. No.: 22TM1517

Condition As-Received :  Used Item Page: 20f3 Condition As-Received : Used item Page: 30of3
Reference : 2210-03760C-2 Reference : 2210-03760C-2
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according lo direct measurement Function of UUC*:  Temperature Source
method with Data A ion which with T Detector ( RTD ) and Fresh ar setting : Close
Thermocouple Type T. Calibration | UUC* uuc Temperature Temperature Overall | Coverage
The temperature scale used was based on ITS-80, Point Sefting | Reading stability uniformity Varlation Factor
Condition of this result of calibration {°C) (*C) {'c) (£°C) (*C) {*C) (£C) k
1. Reference standard insirument:- 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 0.8s 1.2 11 2
1 }.Dlll :Aoqullihon ’ 349724 MY49023932 22Lme7 28 Jul 2023 Callbration Weasured Temperature { °C )
2. This certificate is valid only to the item callbrated on dale and place of calibration. Point Position
:..::I: ::r;:lcl:hun is Imcunblu‘ o l“h:u:nk:mA:lllnr:ll S);llum of Unit. (°c) 1 2 3 2 5 5 7 ] 9 (ref.)
Lot Er ) I"" i usiman 1040 | 103.768 | 103734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
A SnparahinSeues 1800 [ 178.723 | 178.350 | 179.430 | 179.489 | 160.361 | 180.114 | 180131 | 180243 [ 179.605
Fresh air setting : Close Environment during calibration
Beginning Finished Average® : The average of 30 values in each position,
f 25 25 Tempaerature stability : One-hall of the greatest maximum difference of measured temperature at any one sensol
2 4 7] 59 Temperature uniformity : The maximum difference of measured temperalures at any sensors and lhe measured
H ? [AC Supply { Vol ) 223 225 temperature at the reference location which are observed at the same time or at as close an observation time as
ol possible to determine the lemperature pattern or homogeneity within the chamber under steady-state conditions.
¢
H T o, S1d. 1D No.: @ Overall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation
ey L c. Point Uuc* : Unit Under Calibration
/OLL o / Nole @ The reported uncertainty of measuremen! was included slability and excluded uniformity
b Position :| (180)°C (104 )°C
o & | The reported uncertainty of measurement was based on a standard unceriainty multiplied by a coverage
——— | '
3 21167001 | 2046RTD-07 factor k, providing a level of confidence of approximately 95 %.
2 21-16T7C-02 | 20-16RTD-02 -olo-
. 3 21-16TC-03 | 20-16RTD-03 |
Probe Installation Details : _ Dimension of Chamber : 4 | 21-16TC04 | 2016RTD-04 [
az 50 em D= oA im 5 21-16TC05 | 22-16RTD-05
b= 50 om Y= 06 m [ 21-16TC-06 | 20-16RTD-06
ez 50 om C"‘ = g-‘: m 7| 2161C07 | 20-16RTD07
BpERlE R " 8 21-16TC-08 | 22-16RTD-08
8 (ref) 21-16TC-08 | 22-18RTD-09

Yk . Dby .

a 1132466 a 1132465

TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EUUIPAENT CALIBRATION AND TESTING SERVICES

ol

Cert. No.:  22CH377

L4 PATTANAK AN KOAD SOLIE SUAKLUANG $UANEL ANG B ANGKON 10280 Page: 2012
: LA s b ::
e e e k) Condition of this calibration result
1. Reference Standard Instrument - -
CertNo.: 22CH377 Instrument SerlalNo, 1D No. Gert, No. Due Date
Page:  1ol2 1) Document Process Calibrator 54030049 130RC116  Z1E2682 25 Aug 2022
sps = 3 This certification 1s traceable to the International Systam of Unit maintained at--
Certificate of Calibration - Traceable 1o National Instituta of Metrology (Thaiand), NIMT
Equipment : oH Meter
2 Certified Reference Materials The measurement results aro traceable to SI through CPA chem Lid
Nenulpcturers Mellier Tolacla 7 ANSI-ASQ National Actrediation Board, Accredited No. AR-1635
Madel : Seven2Go REVIEW BY s el Buffer Solution Manufacturer Lot No. Exp. date
Serial No. : 8531256371 s pH 4.008 CPA chem 766620 23 Sep 2023
10 Mo : RYG_FS0420 APPROVED BY ‘S‘ é. g pH 6,863 CPA cham 766822 04 Sep 2022
H 10015 CPA chem 766624 04 Seop 2022
Condition As-Roceivod: Used tem MERT eAL e ) los Fb—:’) g S
. o a Vs if it il
RiSid Dite 1 Maren 2022 3 This certficate is valid only to tho item calibrated on date and place of calbrotion
Calibration Date : 14 March 2022 :_a”:-llon l:e;vlu .
Function - mV Measuremen
Rafarancy ; 2203-049508C-1 Performing standard curve by Fluke at pH (4,7,10)
Submitted by : ALS Laboratory Group (Thadand) Co Lid. Rayong Branch - Nominal | Standard Uncertaintyof | Coversge
616/10 Moo & T.Maenam Khu, Unit Under Value Voltage | Actual Reading Measurement factor
APluakdaeng, Rayong 21140, Thalland Calibrati Input (2] ¢
Ambis % 5) " pH mv mv pH
SN Tum 520 e 5H Meter 2.00 17748 177 200 (] 700
Relitive Humity 2 i SIN. BS3125637Y 7.00 000 0 7.00 058 200
Callbration Procedure : In - house method b saragil Tath i s
- CP-CH5 by direct measurement with standard
voltage calibrator ang direct moasurement Eunction : pH Measuremant
whts coviiod rofortesce matoril (CRM) Performing three bulfers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH [Actual mV|  Uncertaintyof | Coverage
Callbration Bufer Solution Reading | Reading | pHmeasurement | factor
Callbrated by : Warakom Lemgagtrakul (mv) ) )
oH Electrode 4008 401 181 0.0078 200
: M . S/N. 1311407 6.883 698 7 00093 2.00
Approved by 10015 1001 A7t 00092 200
/ Approved Signatory
(/) Maiss Butiues The reported unceriainty of measurement was based on a standard uncertainty multisied by a coverage
( ) Saithip Meangmai factor k. prowiding a level of confidence of approwmately 85 %,
{ ) Worakom Lemgagtrakul
oo
Issue Dote : 17 Marcn 2022 °

T, .

A 0035308 a 1100585




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORNTE SERVICES 3 BQUIFVIENT CALIBRATION AND TESTING SERVICES.
S FATTANARARN REWAD SO1 15, SUANLUANG. SUANLUANG BANGKOR 10250
m e 7 FAN BT IeRiR

e
EALIAATION dobd

Cerl. No.: 22LMa1

b

Equipment : PH Mator with Sensor Cert. No.: 22LMa1
Condition As-Received :  Usad ltem Page.: 2 of 2
Reference : 2203-D485D8C-2

Procedure Used :-

Pt
. . gerioia Calibration were conducled using in-house calibration procedure GP-OTD1 according to comparison with
Certificate of Calibration Industrial Platinum Resistance Thermometer ( IPRT ] into Temperature Bath
The temperature scale used was based on ITS-80.
Equipment : pH Metor with Sensor Caondition of this result ef calibration
1 Reference standard Instrument:-
Manufacturer : Mettier Toledo Instrument Model Serial No. Cert. No. Due Date
Model : oG 1) Digital Thermometer 1523 2188060 2111273 22 Nov 2022
2. This cerlificate is valid only to the item calibrated on date and place of callbration
Serlal No. ; B521256371 3 This cortification |s traceablo lo the International System of Unit
Result of Calibration = (*) Without Adjustment
10 No, : RYG_FS0420 Function Temporature maeasurement
This was with sensor, S/IN : 1311407
Submitted by : ALS Laboralary Group (Thailand) Co. Lid Calibration| Immarsion | Standard (=g Coverage
Error Uncertalnty.
{Rayang Branch) Point Depth | Temperature | Reading = Factor
616/10 Moo 5 T Maznam Khu, A. Piuakdaeng (c) (mm) (<) (<) () (£C) K
Rayong 21140 Thalland 25,0 100 25,008 254 0,381 016 200
Location : TPA On Site Calibration Laboratory 300 100 30.008 30.5 0.492 0.16 2.00
40.0 100 29.997 40.6 0.603 016 200
Recalved Order : 11 March 2022 500 100 49 987 50.6 0.603 0.16 2.00
Calibrated Date : 15 March 2022 i z
Ambient Temperature : (26:10)°C UL Link:nd ar Calaotion
Relative Humidity : 150+ 30) % The reported uncenainty of measurement was bascd on e standard uncerainty mulliplied by o
AC Line Vollage (220222} V coverage ltactor k. providing a level of confidence of approximataly 85 %
Calibrated by : Maloe Butkruea e
Approved by *
Appravad Signatory
() Pomthippa Tameyakul
(v} Suwit Imjai
Issue Date * 17 March 2022
neertaintics are for a confid
T ot Sernite b P
A 0038307 a 1100587
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES |
3 PATTANAKARN RUAL 501 18, SUANLUANG, SUANLUANG BANGKOK 11230 i Equipment : Burette Cert.No.: 18CG4595
TEL 0.2717 00024 TAX 027199484 Capacity : 50 mL Paga.: 2 of 2
Serlal No. : -
ID. No. : 243007
Cert.Ho.: 18CG4595 Manufacturer : Witeg
Page.: 1 of 2 Receivad Date : 10 September 2018
Certificate of Calibration Candition As-Recelved : ~Used liam
Calibration Date : 21 September 2018
Equipment : Buretle Reference : 1809-0411DPC
Capaaity : 50 mL reviewpy Y Baet? Condition of this result of callbration
-
Serial No. : - o
APPROVED BY . Gine 1. Refarence Standard Instruments :
0. No. : 243007 _glon |?,,} nstruments Model Serial No. ID. Mo,  Gerfificate No. Traceability Due date
NEXT CAL DATE Dovonn i 1) Balance XP2050DR 1126143764  140RC0O04 18MM1 NIMT 2 Jan 2019
Manufacturer : Witeg This certification is traceable to S| Unit
Made In : Germany 2. This cerificate was certified only for the measuring Instrument we calibrated.
Submilted by : ALS Laboralory Group (Thalland) Co.Ltd. 3. This result of callbration was found accurate as shown on dale and place of calibration only.
Eastern Seaboard Industrial Estate (Rayong) 4. True value s converted 1o true volume at the standard temporature of 20 “C

64177 Moo 4, Building No.B1, Highway 331, km 81.5
T.Pluakdaeng, A.Pluakdaeng, Rayeng 21140

Ambient Temperature : (22 + 25) "¢
Relative Humidity : (50 & 10) %
Barometric Pressure | 757 mmHg
Calibration Procedure : ASTM E542-01
Calibrated by : Natcha Chayyingcheiw
Approved by : ‘le $
Approved Signaory

( ) Pornthippa Tamaeyakul
() Malea Butkruea

() Ponpan Paipim

( ) Srsuda Khamtha

lssue Date : 27 Septamber 2018

The Uneertainties are fu

This cenificate msy not be reproduc
pprwal al the head of

AD0BTZ24

Calibration result :

Neminal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
50 49.9901 ooto 2.00

Remark mL = ::ml

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage
factor k , providing a level of confidence of approximalely 95 %.

-olo-
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usun palaiudu 1asia $in
Automation Service Co,,Ltd.

] am:w ;:f-lmu;‘m: :] m:vlnmr_nrs " A?:\:IN mmmmﬂ;k‘aﬁiﬁﬂ
GASIARMIERENN . Vs (o 55318 2o Vs (o) » 40M mes ts a)

MTOC : L-1002/2022 Report No. : ALS-799/02
ASI Maintenance Report
Instrument : Automatic Sample Injector Measuring : Vial 40 mL
Model : ASIL Place of Installation : -
Serial No. : H57415200799 Department : LABOLATORY

Manufacture  : Shimadzu
Customer ALS Laboratory Group (Thalland) Co.,Ltd.
104 Phat 40, Phatth Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

Date of Maintenance : 03,10/ 2022

Ambient Condition : Temperature 25.4 + 5°C

: Humidifier 60 + 15 %RH |

g Sop

( Mr. Peerapong Sangpan )
Technician

J

(Mr. Kipon Pfiangsomsak )
Technician Manager

Maintenance By

Approved By 3

User Name 1 5}”‘4“[‘ ¢
(s Salok fuengng )
SHIMADZU ANALYZER

173

HUARUARIIRNISY (ousifia Automalion Dvscn) | @Wsieed Rayoog Br arEmgu L

F 0.2184981 £y I il o 125 w4
unduint ", 1225 Moo » Bankiang
F 02318 020 Tel 036.007.172 Fax 03.697-345 To o 053 641 876

UsSUn oolniudu was3a Ao
Automation Service Co.,Ltd.

929.828/1 BOUWARINTS 30 NUUWAILIMS DEITLNAN RAIRAN NTMAS 16250
Automation 828.623/1 Sou Pattanakarn 30, Pattanakam Rd. Suaniuang, Suantuang, Bangleok 10250
Insvwrt (Tel.) 0 2319-9994 Insans (FAX) 0-2310-8505 websiie : wwew automation.co th

MTOC : L-1002/2022 Report No. : ALS-795/02

Maintenance Sheet
Customer :__ALS Laboratory Date : 03/10/2022
Model : ASI-L Serial No. H57415200799
Item Carry out mai work Result | Exchangs C

1. | Arm Drive section 0K
Check Arm Drive Belt for wear and tension 0K,

Check grease of Screw Arm Drive O.K. ]

2. | Rinse pump (only ASIV 24ml, 40mi) OK._ |
Check pump rate(>40mL/min) 0K, 7
Check pump and tube connection for 0O.K.
leakage o
Check if outlet flow Is in proper condition 0.K.

3. | Check and If necessary exchange - O.K. See appropriate list of
consumable, maintenance parts
Maintenance parts

4. | Check Stirrer [When installed] O.K. _

5. | Verify ASI function via mechanical check QK.

Inspection by : Pr_zm& ;“l_\%ﬂ

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
23

Fwgu Lamphr Brench
% g

Waz = Bankiarg Musng
Te /Fas 053 50 376

Automation

MTOC: L-1002/2022 Report No. : ALS-799/02 ‘

parts |

List of
|
Pos. | Part Number PartName Result | I dod Interval (
1. | 017-27021-01 | Grease Paste, Lubricant O.K. | 1 time per year |
100g

032-22661-02 | Belt, 6052m596, Arm Drive OK. 1 time per year
Depending on condition
Depending on condition

After 300 h of operating

3. | 034-03067-02 | Spring, F-642, Arm Drive 0K,
4. | 042-00405-11 | Pump Head, for ASI Rinse 0.K.
Pump
{only ASI-V 24mL, 40mL) |

6. | 638-41448.01 | Std. Needle Typel 24mL, N/A
40mL*

(for tube 2, 1x1, 6),| Sparge
needle]

6. | 638-41448-02 | Std. Needle Typed 125mL* N/A
(for tube 2, 1x1, 6)
7. | 631-41660-03 | Flare Pipe 2x1,5x700mm* N/A
(for Standard Needle Typel
- 24mL,40mL, 125mL)

8. | 638-41450-01 | Needle for Suspended N/A
Particles,*

0,8mm (only ASI-V 24mL,
| 40mL)

9. [63841450-01 | Std. Needle Type2 125mL* N/A
(for tube 1,4x0,9)
10. | 638-41472-01 | Std. Needie Type2 24mL, O.K.
40mL*

(for tube 1,4x0,9)
11. | 631-41660-02 | Flare Pipe 1,4x0,9x600mm* 0.K.
(for Suspended + Needle

Depending on condition

Depending on condition

Depending on condition |
(may cut to origin length
800mm)

Depending on condition

Depending on condition

Depending on condition

Depending on condition | |

. Type2) o
12. | 638-41449-01 | Double Needle , only N/A R Depending on condition
24mL,40mL
{sir sparge type)* |
13. | 631-41660-01 | Flare Pipe 1,1x0,6x600mm* N/A Depending on condition
(for Double Needle
B 24mL,40mL)
“Note: needed parts depending on installed needle ty pes!
Inspection by : Pﬂ.-g n
( Mr, Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
373
wan Bud RTINS | i Atomaticn Orvighey | v
F 023184961 £.mz| 1n h s
nuanBudd o | 1715 Huaypdcg, Maang, Ravang 21140
F 023180200 £.-ma - markebing-oe@avtomatior catt | Tel 03892 152 fax. CIE 602 345

Rayang Bra:
faik

Moo 4 Benkiarg Musng. Lamphun $1700
Tol Fx 063 51 478

USUN ooloiudu 1wasda Snn
Automation Service Co. Lt

TEUWRIINS 30 DULHRITS IYHERIAA VAR
o Faftanakam 30, Patlanakarn Rd.. S

Automation

MTOC: L-1001/2022 Report No. : ALS-416,/02

TOC-L Maintenance Report

Instrument : Total Organic Carbon Analyzer  Measuring :TC O ~ 30000 mg/L
Model : TOC-LCSH Place of Installation : -
Serial No. : H54425300416 Department : LABORATORY
Manufacture  : Shimadzu
Customer ALS Laboratory Group (Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaen Suan Luang, Khet Suan Luang,

Bangkok 10250 Thailand

chula N,

Date of Maintenance 03 /10 /2022 reviewey . ashate M

k£

NEXT CAL. DATE .‘..?,'.{!3‘?,'.!.?:?.‘ i

APPROVED BY (9 ’r

Ambient Condition : Temperature 25.4 £ 5°C

: Humidifier 60 + 15 %RH

Maintenance By s

( Mr. Peerapong Sangpan)
Technician

)

nﬁ Il
( Mr.Nipon Phungsomsak )
Technician Manager

Approved By

User Name : S]‘.T'"UI( ?
( Svperv{rﬂ f )

SHIMADZU ANALYZER
g Braneh | /4

. 5o
1715 Huaypeng. Muang, Rayor
To' 036602 152 Fuv. 030662 345

MUOATLAAIINES0 (Incutiria Au
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Te Fax 023 831 847G




Usun oolaiudu wosda nn
Automation Service Co.,Ltd.

% B2/ BOCHAILINTE 30 RULFRIIMIIS KYXIEIUNRAM AASUNTH NGITINY 10250
7 29,9091 So/ Pattanakarn 30, Psttanakaen Rd  Suanlusng, Suanlusng, Bangkok 10250
Automation Tnsdwri (Tel.) 0-2319-8204 Ins21s (FAX) 0 2319 0566 websile « yww.aulonwtion.co.ih

MTOC : L-1001/2022 Report No. : ALS-416/02

Maintenance Sheet

Customer :__ALS Laboratory Date : 03 /40/ 2022
Model : TOC-LCSH Serial No. H54425300416
Item Carry out work. Result | Exchange Comment
1. | Check functionality of the device
Check furnace temperature 0K.

( Standard cat. 880 "C/ for TN cat. 720 °C)
Check dehumidifier temperature (1 °C)
Check the entire flow line related to leakage
Check baseline status (OK)

Check carrier gas pressure (200 £10 kPa)
Check carrier gas flow rate { 150 mL/min )
2. | Tubes

Check all tubing for contamination, if 0K
necessary clean them |
Check all tubing for tight connection 0.K.
3. | Container and Drainage
Fill up humidifier with pure water to max. 0K |
level |
Check filling of dilution water and acid QK.
container
Rinse Drain Pot, after wards refill again with | O.K.
pure water
Check if outlet flow is in proper 0.K.
4. | TC and IC Injection =
Clean injector Block ) 0K
Check injector Block for wear 0.K.
Check injection tube adjustment 0.K.
Check Injection for leakage 0.K.
Check injection for clogging 0.K.
5. |ICMeasurement ( N-type) _— )

Check acidification In syringe
Check sparging in syringe

6. | Eye check of 8-Port valve, for sample 0.K.
residues or molst spots that indicate
possible leakage

7. | Check and if necessary exchange 0.K. See list of consumable,
consumable, Maintenance parts maintenance parts

Inspection by : E@@’ &‘,m

{ Mr. Peerapong Sangpan )
Techniclan

SHIMADZU ANALYZER
FuUAAUAIRATINSLY ( AWy Lamphun Branct
F 02408 228y o no g
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Item Carry out work Result | Exchange ' Commant
8. | Due to Instrument condition, clean the O.K.
instrument inside and outside.
9. | After checking the system and exchanging of | O.K. Addition test 1.
consumable and maintenance parls a new
1-3 point calibration have to be done.
10. | After wards the calibration perform check Q.K, Addition test 2,
sample measurement.
Addition tes
Testno. [ Test conditi = Meas, value Result’
1 Calibration TC d-solution at0,0.4,0.5,1, 5 :f;iningﬁgtz:
10, 20 Injection volume 50 L No. of measurement
2 times (Max.3) Ruge /-2
Criteria : RZ = 0.995 or more 1.0000 Pass
2 Measurement of reagent water and TC standard | Attachment :
solution at 5.0 mg/L Injection volume 50 pL No. of Alﬂsﬁiu‘ i
measurement 2 times ( Max.3 ) and calculate Page 3/4 - 4/:
accuracy by
Meas. of TC standard - Meas. of Reagent water
Criteria : Accuracy %Recovery 10% or less 5477 - 0.4414 Pass
- = 5.0356 ppm
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MTOC : L-1001,/2022 Report No. : ALS-416/02
List of Consumable, Malntenance parts cal Curer
[ Pos. | Part Number PartName | Result | Ext [ Recommended Interval | Sungel
1. | 036-11209-84 | O-ing, 4D P10A [TOK| ¥ Titime peryear, | S
( Viton , for TC,IC Slider) | | D on condition
2. | 036-11219-84 | O-ring, 4D P20 0K. | v 1 time per year, |
(for sealing TC-Combustion Depending on condition |
o tube)
3. | 63815025 O-ring, PIFE OK. Lime per year, 1
- (for TC,IC-Slider) Depen on diti
4. | 630-00105-01 | Platinum net, (Zpcs-set) 0K | 6 month same time as
(to support catalyst) catalyst exchange
5. | 630-005657 Silica Wool O.K. . ‘6 month same time as
o _| (to support catalyst) o catalyst exchange
6. | 630-00992 Halogen Scrubber 0K, N 6 month
7. | 630-00996 High Sensitivity TC Catalyst N/A , Depending on condition
B (When installed) N
8. |63B-60116 Regular Catalyst (33g) oK. | v 6 menth
(When Installed) | .
9. | 638-56251-01 | B-Port valve rotor 0.K. 1 time per year
| 10. | 638-41323 TC-Combustion Tube OK. 6 month same time as
______ y calalyst exch
11. | 631-43404-01 | Packing, gasket slider 0.K. 1 time per year,
| o | (for TC-Injection tube) Dy on condition
12. | 638-59296 Syringe 5mL O.K. Depending on condition
13. | 638-59296-01 | Plunger Tip OK. El 6 month
- (for syringe 5mL)
14. | 042-00405-11 | IC reagent supply pump head 0K, 1 time per year
15. | 630-00999 CO2-Absorber 0K 3 1 time per year
| {for cell space purge)
16 | 630-00964 Molecular Sieves 13x 0.K. 1 time per year

Note. Table indicates the guidelines replacement periods when NPOC measurement is performed on
sample thal are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500
sample per month ( operating five days a week )
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