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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Ambient __|Non-Methane Hydrocar [Total Hydrocarbon Analyzer RYG_EN0038 25 12
Ambient  |Nitrogen Dioxide ‘Analyzer RYG_FS0731 3ul2d 6
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0261 2Jul-24 6
Ambient___|Nitrogen Dioxide NO, Analyzer RYG_FS0732 3-Jul-2d 6
Ambient  |Wind Speed / Wind Direction |Wind Speed / Wind Direction RYG_F50531 -Aug-20 18
Ambient nd Speed / Wind Direction  [Wind Speed / Wind Direction RYG_F50545 21-ul-23 18
Ambient  [Wind Speed / Wind Direction _|Wind Speed / Wind Direction BKK_FS( 20-hug-24 20Feb-26 18
kplace DRYCAL FLOWMETER BKK_F51346 29-Jan-24 28-Jan-25 12
Workplace  |Total Dust Field Rotameter RYG_FS0197 20ct-24 2Jan-25 3
rkplace  [Total Dust Digital Balance RYG_EN0004 22-Feb-24 12
Workplace [n-Hexane Field Rotameter BKK_F51041 20 3
Workplace ~ [n-Hexane DRYCAL FLOWM: BKK_F51346 29-Jan-24 12
Norkplace  [n-Hexane ield Rotameter RYG_FS50199 2.0ct-24 3
Workplace  |n-Hexane GCFiD BKK_EN0126 214 18
Workplace _[n-Hexane GC-FiD BKK_ENO126 22:0¢ 22-Apr- 18
Workplace _[Ethylene [DRYCAL FLOWMETER 29-Jan-24 28-Jan-25 12
Norkplace _|Propane [DRYCAL FLOWNETER 29.Jan24 28-Jan-25 12
Leq 24 hrs Sound Calibrator 23-Aug-24 23-Aug25 12
Leq 24 hrs Sound Level Meter 9-0ct-24 9-0ct-25 12
Leq 8 hrs Sound Calibrator RYG_F50496 26Jan-24 25Jan-25 12
Leq 8 i Level Me 5-Jan-24. 12
Leq 8 hrs Sound Level et RYG_FS0617 12-Jan-24 12
No 1 Met RYG_F504 23-Feb-24 12
Noise brator RYG_F50215 220ct-24 12
Noise ind Level M RYG_FS0023 22-Jan-24 12
Noise Sound Level Me RYG_F50024 25-Jan-24 12
Noise Leqs ound Level Meter 12
Noise Noise Dose, TWA Dose Badge Reader 12
Heat Heat Stress [Heat Stress Monitor 12
Heat Heat Stress Heat Stress Monitor RYG_FS0219 12
Rayong Lab_|pH at 25 'C [pH Meter RYG_ENO152 8
Rayong Lab__|Color (at Original pH) Spectrophotometer RYG_EN0037 18
Rayong Lab__|Color (at pH 7.0) pec RYG_ENOO3T 18
Rayong BOD DO meter with Sensor RYG_EN0032 18
Rayong BoD incubator RYG_ENO154 18
Rayong Lab__|COI Spectrophotoreter RYG_ENOO3T 18
Rayong Lab _[Total Suspended Solids Electronic Balance RYG_EN000Z 12
Rayong Lab__[Total Suspended Solids RYG_EN0010 21-Mar-24 21-5ep-25 18
Rayong Lab__|Total Dissolved Solids 180°C__ |Electronic Balance RYG_EN000Z 22Feb-24 12
Rayong Lab __[Total Dissolved Solids 180°C__|Hot Air Oven RYG_EN0010 18
Rayong Lab _[OIL & Grease Electronic Balance 12
Rayong Lab [Oil & Grease ot Air Oven 12
Rayong Lab__ [0l & Grease [Water Bath RYG_ENOO61 18
Rayong Lab__|Temperature [pH meter RYG_F505! 1z
Rayong Lab__|Chloride [oH ISE I RYG_ENO152 14-Dec:23 18
Water Lab__|Total Organic carbon TOC Anal BKK_ENOD66 26-Jun-24, 12

alsglobal.com

RYG_ENO0038

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-24 Name NOx Analyzer
Teledyne API Model N200
Serial No. 107 i ID RYG_FS0731
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
oint
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 101.30 1.30 1.30
2 200.00 198.50 -1.50 -0.75 201.30 1.30 0.65
3 300.00 298.70 -1.30 -0.43 301.10 1.10 0.37
4 400.00 398.50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) -0.49 0.55
400 -
300
200
100
0
0 100 200 300 400

Ideal —e—Actual NO  —8— Actual NOx

FORM NO.: F 06-056 REVISION NO.

ALS Laboratory Group
- ISSUE DATE: 02/04/12
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MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

C: Date 2-Jul-24 Name NOx Analyzer
HORIBA Model APNA-370
Serial No. SEEAWS3E i ID RYG_FS0261
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By jas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.20 0.20 0.20
2 200.00 197.70 -2.30 -1.15 201.20 1.20 0.60
3 300.00 298.10 -1.90 -0.63 302.00 2.00 0.67
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.67 0.38

Calibration Date 3-Jul-24 i Name NOXx Analyzer
Teledyne API Model N200
Serial No. 122 i ID RYG_FS0732
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 101.30 1.30 1.30
2 200.00 198.50 -1.50 -0.75 201.30 1.30 0.65
3 300.00 298.80 -1.20 -0.40 301.00 1.00 0.33
4 400.00 398.50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) 044 0.54

400

300
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200
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100
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100 200 300

Ideal —e—Actual NO  —s— Actual NOx

400

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12
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FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12
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BKK_FS0614
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ROTA METER CALIBRATION RESULT OCTOBER 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0573 02 Oct 24 Y =1.0146x + 4.4306 1.0000
BKK_FS0577 02 Oct 24 Y =1.1097x + 3.8082 0.9994
BKK_FS0584 02 Oct 24 Y =1.0163x + 3.55 0.9997
BKK_FS0585 02 Oct 24 Y =1.0324x + 2.63 0.9997
BKK_FS0587 02 Oct 24 Y =1.029x + 1.25 0.9999
BKK_FS0591 02 Oct 24 Y =1.0002x + 15.177 1.0000
BKK_FS0592 02 Oct 24 Y =1.0003x + 15.506 1.0000
BKK_FS0594 02 Oct 24 Y =1.0024x + 7.9314 1.0000
BKK_FS1006 02 Oct 24 Y =1.0705x + 3.1952 1.0000
BKK_FS1007 02 Oct 24 Y =1.0983x + 4.1833 0.9998
BKK_FS1008 02 Oct 24 Y =1.1231x + 0.8782 0.9988
BKK_FS1017 02 Oct 24 Y =1.0361x + 2.7864 0.9998
BKK_FS1018 02 Oct 24 Y =1.0137x + 0.9333 1.0000
BKK_FS1019 02 Oct 24 Y =1.0016x + 6.9648 1.0000
BKK_FS1026 02 Oct 24 Y =1.1424x - 0.8571 0.9975
BKK_FS1027 02 Oct 24 Y =1.0293x + 3.5233 1.0000
BKK_FS1028 02 Oct 24 Y =1.0026x + 9.8067 1.0000
BKK_FS1039 02 Oct 24 Y =1.0041x + 9.1033 0.9993
BKK_FS1040 02 Oct 24 Y =1.0025x + 1.1619 1.0000
BKK_FS1041 02 Oct 24 Y =1.0352x + 1.6626 1.0000
BKK_FS1042 02 Oct 24 Y =1.0015x + 11.25 0.9995
BKK_FS1044 02 Oct 24 Y =1.1163x + 0.7323 0.9973
PHK_FS0027 02 Oct 24 Y =1.0849x + 3.3133 0.9991
PHK_FS0028 02 Oct 24 Y =1.0257x + 1.5667 0.9999
PHK_FS0029 02 Oct 24 Y =0.9989x + 14.706 1.0000
RYG_FS0195 02 Oct 24 Y =1.0031x + 10.024 1.0000
RYG_FS0196 02 Oct 24 Y =1.0047x + 8.6114 1.0000
RYG_FS0197 02 Oct 24 Y =1.0049x + 10.074 1.0000
RYG_FS0198 02 Oct 24 Y =1.0051x + 3.3883 1.0000
RYG_FS0199 02 Oct 24 Y =1.0349x + 2.3983 0.9993
RYG_FS0627 02 Oct 24 Y =1.0162x + 6.0933 0.9999
RYG_FS0628 02 Oct 24 Y =1.0035x + 7.8667 0.9999
RYG_FS0654 02 Oct 24 Y =1.0541x + 2.2446 0.9999
RYG_FS0655 02 Oct 24 Y =0.9734x + 17.51 0.9997
RYG_FS0656 02 Oct 24 Y =1.0034x + 8.661 0.9999
RYG_FS0657 02 Oct 24 Y =1.0322x + 4.2303 0.9999
RYG_FS0658 02 Oct 24 Y =0.9945x + 10.98 0.9996
RYG_FS0659 02 Oct 24 Y =1.0022x + 9.2876 1.0000
SGK_FS0135 02 Oct 24 Y =1.0203x + 3.7733 0.9999
Page 10f2 ALS Laboratory Group
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ROTA METER CALIBRATION RESULT OCTOBER 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
SGK_FS0136 02 Oct 24 Y =1.0313x - 1.0933 0.9999
SGK_FS0138 02 Oct 24 Y =1.0479x + 5.8214 1.0000
SGK_FS0139 02 Oct 24 Y =1.0166x + 4.0367 0.9998
SGK_FS0140 02 Oct 24 Y =1.0006x + 14.979 1.0000
SGK_FS0141 02 Oct 24 Y =1.0846x + 3.8398 1.0000
SGK_FS0142 02 Oct 24 Y =1.0211x + 2.0233 1.0000
SGK_FS0143 02 Oct 24 Y =1.0042x + 6.461 1.0000
Page 20f2 ALS Laboratory Group
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SITHIPORN ASSOCIATES CO., LTD. /\ SITHIPORN ASSOCIATES CO., LTD. /\
A

CALIBRATION LABORATORY SITHIPORN ; CALIBRATION LABORATORY
= SITHIPORN
NN
451-4531 Sininthom Roael Bangbumiu, Bangpiud, Bangkok, 10700 Thailand S s s 451+451f1 Sirinthorn Road, Bangbum~u, Bangplud, Bangkek, 10700 Thailand
Tol. +66 2433 8331 Email: calibration@sithiphorn.com CALIBRATION 0394 Tel +6624338331  Email: calibration@sithiphorn.com NSCTISHTES 17025
'CALIBRATION 0334
Cert. No. : ACC24054 Cert. No. : ACC24054
Pages : lof3 Job No. : VC68ACO015
~_ ~n et o A Pages : 20f3
° L —w O Calibratien Procedure : CP-AC-03
Equipment : SOUND CALIBRATOR
Manufacturer : RION Calibration Method :
‘This equipment b -60942-
Model : NC-74 ., s equi it waslcal.l rated by follow on IEC: 2-2003 Standard.
d 1, d totat di: ion of the i d usis
Serial No.: 14178123 e sound pressure level, freq and tof of the sound was using the
microphone.
ID No.: RYG _FS0215
Condition of this result of calibration :
iti : GOOD
Condition As Found 1. Reference Standard ents :
Instrument Model Serial No. Cert. No. Due Date
Customer 2 ABORATORY GK Waveform Gen 33511B MYS2302742  BF-000724 05-FEB-25
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, favetorm Generator Arvssa201 - e
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 33461A 53220104 EEL.BP 21/0267 13-FEB-25
ANG OK, 10250 Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 33461A MY 60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attennator MAT-1070 62100114 -0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Location : - Measuring Amplifier NA42K AL 34560495 AA-3001-24 05-FEB-25
Ambient Temperature : (23.0£3) °C Audio Analyzer AVR-3360A  V744B6069 -0009- 4 09-FEB-25
Pressure : (1013 £3) kPa
Relative Humidity : (500 +20) % 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 traceable to the international system of unit maintained at :
Received Date : 18 OCTOBER 2024 3.1 National Institute of Metrology (Thailand).
Calibration Date : 22 OCTOBER 2024 32 Thaitand Institute of Scientific and T ;cal Rescarch (TISTR).
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved b
This i is issued in with the it of ISO/IEC 17025 standard, may not be reproduced

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

SITHIPORN ASSOCIATES CO., LTD. /\
CALIBRATION LABORATORY SITHIPORN, ‘A
451*451/! sirinthorn Road, Bangbumnu, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 B331 £mail : calibration@sithiphom.com mﬁ;‘mﬁ

Cert. No. : ACC24054
JobNo. : VC68AC0015

Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) dB) (dB) (dB) (dB)
94 94.09 0.09 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty Timit
(Hz) (Hz) (%) (%) (%)
1000 1001.5 0.1 0.1 1.0
3. Total distortion
Measured value (% ) Uncertainty ( % ) Acceptance limit (%)

155 0.10 3.0

‘The reported uncertainty is based on a standard uncertainty 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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Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

Low Temp. Incubator
Memmert

IPP750

V818.0084
RYG_ENO0154

ALS Laboratory Group (Thailan
616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng,

Rayong 21140, Thailand

BOD Room

01 November 2024
01 November 2024
(26+10)°C
(50+30)%
(220:22)V

07 November 2024

Cert. No.:
Page :

24TM1663
10f3
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Equipment :

Low Temp. Incubator

Condition As-Received :  Used ltem

Reference :

2411-00020C-1

Procedure Used :-

Cert. No.: 24TM1663
Page: 20f 3

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 30of 3
Reference : 2411-00020C-1

Result of Calibration :-

(*) Without Adjustment

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Function of UUC* :
Fresh air setting :

Temperature Source
Close

Instrument

1) Data Acquisition

Serial No.
MY44073381

Cert. No.
24LM73

Traceable
TPA

Due Date
18 May 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibr: :

- (*) Without Adjustment

Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) | (°C) | (°C) (£°C) () (°C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calibration Measured Temperature ( °C ) L
Point Position
(°c) 1 ] 2 [ 3 T 4 T 5 [ & [ 7 [ 8 [oef)| (zc)
200 | 20.071 | 19.915 [ 20.273 [ 20.179 | 19.977 | 19.782 | 20.056 | 20.026 | 20.033 0.30

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
innil Finished
Temp. (°C) 24 25
_{ REL.Humid. ( % ) 55 53
2 4 AC Supply (Volt ) 220 221
[} [
! o 0> Position : Ref. Std.
H R 2 R ID No.:
38 ) 1 1RTD-2/1
4 2 1RTD-2/2
- ’\7\7/’2"76,2;}_ > / 3 22-01RTD-03
- 4 1RTD-2/4
W 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
2= 10 om b- 060 m 9 (ref) | 23-01RTD-09
b= 10 ocm W= 10 m
c= 10 cm H= 1.2 m
Capacity = 0.72 m?*

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* @ Unit Under Calibration

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

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

-o0o-




Cert. No.: 24TM632

Page: 10f3

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Hot Air Oven
Used Item
2403-05630C-1

Cert. No.: 24TM632
Page: 20of 3

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

Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of cali

ration

Equipment : Hot Air Oven
1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serial No. Cert. No. T Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
Model : UFE 500 2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.
Serial No. : G511.1572 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
ID No. : RYG EN0010| Function of UUC* : Temperature Source
N Fresh air setting : Close Environment during calibration
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) inni Finished
B
616/10 Moo 5 T. Maenam Khu, Temp. (°C) 27 27
A Pluakdaeng, e j REL.Humid. ( %) 57 59
Rayong 21140 Thailand AC Supply (Volt) 222 224
Location : Oven Room 1 e oty Ref. Std. 1D No- @
Received Order : 21 March 2024 H s 1" s Calibration Point
Calibration Date : 21 March 2324 7 Position :| (180)°C (104)°C
Ambient Temperature : (26+£10) C 5 Wiz jj_ c
Relative Humidity : (50£30)% LD ¥ 1 18-18TC-01 | 18-18RTD-01
N ’ 7 5 2 18-18TC-02 | 18-18RTD-02
Calibrated by : Man Pattanapongpaiboon 3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
" . - N 5 18-18TC-05 | 18-18RTD-05
. Probe Installation Details : Dimension of Chamber :
Approved by : oz 50 om b 0.40 6 18-18TC-06 | 23-18RTD-06
Approved Signatory - = - m
i b= 50 cm = 7 18-18TC-07 | 18-18RTD-07
() Pornthippa Tameyakul = - w = 0.56 m c
Unnopphol Harachai c= 50 om H= 0.48 m 8 18-18TC-08 | 22-18RTD-08
¢ »pp . - 3 9 (ref.) 18-18TC-09 | 18-18RTD-09
) Suwit Imjai Capacity = 0.1 m
Issue Date : 22 March 2024
Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Cert. No.: 24TM634
Fresh air setting : Close Page: 10f3
Calibration| uuC* | uuc* Temperature Temperature | Overall |Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (c) (£°C) (°C) (°C) k Equipment : Hot Air Oven
104.0 104.0 104.0 0.051 0.59 0.62 2
180.0 180.0 180.0 0.15 13 1.7 2 Manufacturer : Memmert
Calibration Measured Temperature ( °C ) N
N — Uncertainty
Point Position Model : UF 110
(°C) 1 2 3 4 5 6 7 8 9(ref) | (#°C)
104.0 [103.921[103.786] 103.757[ 103.759] 103.950[ 103.817| 104.213] 103.672] 103.673]  0.42 Serial No. B423.0853
180.0 179.614]179.270( 179.145[ 179.599 | 180.001 | 180.423 | 180.293 | 180.629 | 179.429 1.1
Average* : The average of 30 values in each position. ID No. : RYG_EN0213

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuc* :
Note :

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

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

-00o-

Submitted by :

Location :

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

Calibrated by :

Approved by :
() Pornthippa Tameyakul

() Unnopphol Harachai
(\/S Suwit Imjai

Issue Date :

ALS Laboratory Group (Thailand)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,

Rayong 21140 Thailand

Co.,Ltd. (Rayong Branch)

Oven Room

21 March 2024
21 - 22 March 2024
(26+10)°C
(50£30)%

Man Pattanapongpaiboon

Approved Signatory

23 March 2024
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Equipment : Hot Air Oven Cert. No.: 24TM634 Equipment : Hot Air Oven Cert. No.: 24TM634
Condition As-Received :  Used Item Page: 20f 3 Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-3 Reference : 2403-05630C-3
Procedure Used :- Result of Calibrati (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC*: Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration| uuc* | uuc* Temperature Temperature | Overall |Coverage
The temperature scale used was based on ITS-90. Point | Setting |Reading stability uniformity | Variation| Factor
Condition of this result of calibration (°C) (c) | (°c) (£°C) (°Cc) (°c) K
1. Reference standard instrument:- 104.0 104.0 104.0 0.065 0.52 0.90 2
Instrument Serial No. Cert. No. Traceable Due Date 180.0 180.0 | 1800 0.20 12 2.0 >
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration. Calibration Measured Temperature ( °C ) Uncertainty
3. This certification is traceable to the International System of Unit. Point Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (*c) 1 2 3 4 S 6 7 8 9 (ref.) (£C)
Result of Calibration :- (*) Without Adjustment 104.0 104.169) 103.506| 103.898) 103.712| 103.772| 103.730 | 104.289| 103.805 | 103.798 0.42
Function of UUC* : Temperature Source 180.0 180.701) 179.239| 179.935| 179.999 | 180.127 | 180.138 [ 180.895| 179.313 [ 180.211 1.1
Fresh air setting : Close Environment during calibration Average* : The average of 30 values in each position.
inni Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temp. (°C) 27 27 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
—{2 M REL.Humid. ( % ) 59 59 temperature at the reference location which are observed at the same time or at as close an observation time as
AC Supply ( Volt ) 224 223 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
? S Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
g (ref) Ref. Std. ID No.: @ UuUC* : Unit Under Calibration
H 6 H/2 8 Calibration Point Note : The reported uncertainty of measurement was included stability and excluded uniformity .
3 7 T Position : (180)°C (104)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
« 7\7‘7/727::3/2;}— c / factor k, providing a level of confidence of approximately 95 %.
< — b 1 18-18TC-01 | 18-18RTD-01
W 5 2 18-18TC-02 | 18-18RTD-02 -00o-
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details :  Di ion of CI 5 18-18TC-05 | 18-18RTD-05
a= 50 com D= 0.40 m 6 18-18TC-06 | 23-18RTD-06
b= 50 cm W= 056 m 7 18-18TC-07 | 18-18RTD-07
c= 50 cm "= 048 m 8 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 me 9 (ref.) 18-18TC-09 | 18-18RTD-09
Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 20f 3
Reference : 2403-05630C-4
Procedure Used :-
Cert. No.: 24TM635 Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
Page: 10f3 to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-90
Equipment : Water Bath Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
Model : WNB22 2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.
Serial No. : L513.0648 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
ID No. : RYG_EN0061 Function of UUC* : Temperature Source
Heat transfer medium used :  Water
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) Environmental AC Voltage Supply
616/10 Moo 5, T. Maenam Khu, (°C) (%RH.) ( Volt )
A. Pluakdaeng, of Calibration 25 55 222
Rayong 21140, Thailand Finished of Calibration 25 57 223
Location : Wet Chemistry Lab Ref. Std.
Position : ID No.:
Received Order : 21 March 2024
Calibration Date : 21 March 2024 ! 4803988-001
Ambient Temperature : (26+£10)°C . 1 5(ref.) 2 2 4803986002
Relative Humidity : (50£30)% 4 3 4803988-003
4 4803988-004
Calibrated by : Man Pattanapongpaiboon 5(ref.) 4803988-005
Front

Approved by :
() Pornthippa Tameyakul

() Unnopphol Harachai
(\ASuwil Imjai

Issue Date : 23 March 2024
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Equipment : Water Bath Cert. No.: 24TM635

Condition As-Received : Used Item Page: 3 0f 3
Reference : 2403-05630C-4
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calnbl:anon UUF UU(_: Average Standa.r(.i Reading ( °C ) Uncertainty
point Setting Reading Position
(°c) (°c) (°c) 1 [ 2 [ 3 [ 4 J5w@ef)]| (x°)
85.0 85.0 85.0 84.428 | 84.424 | 84489 | 84507 | 84477 0.18
Calibrati Ci
Albration | iformity | Stability | o ° 29°
point Factor
(C) (c) (£°C) k
85.0 0.19 0.11 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 time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-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 measurement was included stability and excluded uniformity.

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

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Cert.No.: 24CH774
Page.: 10of2

pH Meter
Mettler Toledo
Seven2Go S2
C221115514
RYG_FS0596
Used Item

28 June 2024

01 July 2024
2406-0969DSC-6

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

(25 + 25) °C
(50 + 15)%

-00o0- i i
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
Calibrated by :
Approved by :
() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 03 July 2024
Cert.No.: 24CH774
Page.: 20of2
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. IDNo.  Cert. No. Due Date Cert. No.: 24LM108
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 Page.: 1 0f 2
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 Equipment : pH Meter with Sensor
Buffer Solution Manufacturer Lot No. Exp. date Manufacturer : Mettler Toledo
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025 Model : Seven2Go S2
pH 9.997 CPA chem 970853 25 Apr 2025
Serial No. : C221115514
3. This certificate is valid only to the item calibrated on date and place of calibration.
ID No. : RYG_FS0596

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard N Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input (smV) K
pH mV mV pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: C221115514 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing ing |pH factor
(mV) () k
pH Electrode 4.008 4.01 180 0.0079 2.00
SIN.: 3293232 6.986 6.99 5 0.011 2.00
9.997 10.00 -172 0.0092 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %

-00o-

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Ponpan Paipim
(V/) Suwit Imjai

() Kunchit Promprat

Issue Date :

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

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

TPA On Site Calibration Laboratory

28 June 2024
01 July 2024
(26+10)°C
(50£30)%
(220£22)V

03 July 2024
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Equipment : pH Meter with Sensor Cert. No.: 24LM108
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2406-0969DSC-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibrati (*) Without Adjustment

Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 3293232
Calibration| Immersion Standard uuc* . Coverage
N . Error Uncertainty

Point Depth Temperature Reading — Factor
(°C) (mm ) (C) (*C) () (£°C) k
25.0 100 25.003 25.1 0.097 0.16 2.00
30.0 100 30.002 30.2 0.198 0.16 2.00
40.0 100 40.003 40.2 0.197 0.16 2.00
50.0 100 50.002 50.2 0.198 0.16 2.00

UUC* : Unit Under Calibration

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

-00o0-
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ALS Line Official
ID: @alsthailand

right solutions.
right partner.

ALS Facebook
Search: ALS Thailand
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