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

Ambient Toluene GC-MSD RYG_ENO136 5-Jan-24 4-Jul-25 18
Ambient Formaldehyde Field Rotameter RYG _FS0657 1-Apr-24 1-Jul-24 3
Ambient Formaldehyde Field Rotameter BKK_FS1006 2-Jul-24 2-Oct-24 3
Ambient Formaldehyde Field Rotameter RYG FS0199 2-Jul-24 2-Oct-24 3
Ambient Formaldehyde DRYCAL FLOWMETER BKK FS1346 29-Jan-24 28-Jan-25 12
Ambient Formaldehyde GC-FID BKK EN0126 21-Apr-23 21-Oct-24 18
Ambient Formaldehyde GC-FID BKK EN0126 22-Oct-24 22-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0143 20-Aug-24 20-Feb-26 18
Noise Leqg 24 hrs Sound Calibrator RYG _FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0431 22-Feb-24 21-Feb-25 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0433 22-Feb-24 21-Feb-25 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0434 22-Feb-24 21-Feb-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0618 12-Jan-24 11-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0620 12-Jan-24 11-Jan-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG FS0210 29-Jan-24 28-Jan-25 12
Workplace Formaldehyde Field Rotameter RYG_FS0199 2-Jul-24 2-Oct-24 3
Workplace Formaldehyde DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Workplace Formaldehyde GC-FID BKK_EN0126 21-Apr-23 21-Oct-24 18
Workplace Formaldehyde GC-FID BKK_EN0126 22-Oct-24 22-Apr-26 18
Workplace  |Toluene Field Rotameter RYG_FS0199 2-Jul-24 2-Oct-24 3
Workplace  |Toluene DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Workplace  |Toluene GC-MSD BKK_EN0410 10-May-24 10-Nov-25 18
Rayong Lab  |Formaldehyde SPECTROPHOTOMETER RYG_ENO0037 18-Sep-23 18-Mar-25 18
Rayong Lab pH at 25 °c pH Meter RYG_ENO0152 14-Dec-23 14-Jun-25 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  |COD Spectrophotometer RYG_ENO0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_ENO010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_ENO010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENO0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_ENO0061 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_ENO188 15-Mar-23 11-Sep-25 15
Rayong Lab  |Total Kjeldahl Nitrogen pH Meter RYG_ENO152 14-Dec-23 14-Jun-25 18
Water Lab Methanol Gas Chromatography BKK_EN0041 26-Jun-23 26-Dec-24 18
Water Lab  [Toluene Gas Chromatography (MSD) BKK_EN0059 13-Dec-23 13-Jun-25 18
Soil Methanol Gas Chromatography BKK_EN0041 26-Jun-23 26-Dec-24 18
Soil Formaldehyde Spectrophotometer BKK_EN0356 9-Nov-23 9-Nov-24 12
Soil Toluene Gas Chromatography (MSD) BKK_EN0059 13-Dec-23 13-Jun-25 18
Soil Moisture Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
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ROTA METER CALIBRATION RESULT APRIL 2024

Rotameter ID.

Calibration Date

Regression Result

Coefficient (R?)

BKK_FS0585
BKK_FS0587
BKK_FS0592
BKK_FS0594
BKK_FS1004
BKK_FS1005
BKK_FS1006
BKK_FS1007
BKK_FS1008
BKK_FS1011
BKK_FS1012
BKK_FS1013
BKK_FS1017
BKK_FS1018
BKK_FS1019
BKK_FS1020
BKK_FS1021
BKK_FS1022
BKK_FS1023
BKK_FS1024
BKK_FS1025
BKK_FS1039
BKK_FS1040
BKK_FS1041
BKK_FS1042
BKK_FS1043
BKK_FS1044
PHK_FS0027
PHK_FS0028
PHK_FS0029
RYG_FS0197
RYG_FS0198
RYG_FS0199
RYG_FS0654
RYG_FS0655
RYG_FS0656
RYG_FS0657
RYG_FS0658
RYG_FS0659

Page 10f2

23 Apr 24
23 Apr 24
23 Apr 24
23 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
23 Apr 24
06 May 24
07 May 24
07 May 24
07 May 24
04 Apr 24
04 Apr 24
04 Apr 24
04 Apr 24
04 Apr 24
04 Apr 24
07 May 24
07 May 24
07 May 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
06 May 24
06 May 24
06 May 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24
01 Apr 24

Y =1.0322x + 2.25
Y =1.0111x + 16.357
Y =1.001x + 14.551
Y =1.0048x + 4.9762
Y =0.9826x + 12.32
Y =1.0183x + 0.0633
Y =1.1534x - 3.3241
Y =1.1084x + 2.9017
Y =1.1347x + 2.1915
Y =1.3995x - 7.1671
Y =1.0488x - 26.533
Y =1.0255x - 57.741
Y =1.0213x + 0.1156
Y =1.0007x + 1.3933
Y =1.0038x - 1.3381
Y =1.003x + 5.7656
Y = 1.0096x - 25.605
Y =1.0937x - 103.66
Y =1.1613x - 2.675
Y =1.0157x - 4.3362
Y =1.0018x - 4.6236
Y =0.9909x + 11.357
Y =1.0121x - 19.203
Y =1.0176x + 1.4813
Y =0.9927x + 10.76
Y =0.9965x + 13.696
Y = 1.1159x - 0.9354
Y =1.1281x + 0.4949
Y =1.0332x - 1.8233
Y =1.001x + 10.848
Y = 1.0045x + 10.275
Y =1.0061x + 0.715
Y =0.976x + 3.1497
Y =1.0354x + 0.3361
Y =0.978x + 13.603
Y = 1.0035x + 6.879
Y =1.0233x + 0.8908
Y =0.9905x + 9.8867
Y =0.9994x + 13.924

0.9997
0.9994
1.0000
1.0000
0.9998
0.9998
0.9989
0.9994
0.9996
0.9994
0.9998
1.0000
1.0000
0.9999
1.0000
1.0000
0.9926
0.9980
1.0000
1.0000
0.9999
0.9991
0.9996
0.9996
0.9995
1.0000
0.9978
0.9997
0.9999
1.0000
1.0000
0.9999
0.9998
0.9998
0.9991
0.9999
0.9982
0.9996
1.0000

ALS Laboratory Group

ROTA METER CALIBRATION RESULT APRIL 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R%)
SGK_FS0135 23 Apr 24 Y =1.0117x + 4.8833 1.0000
SGK_FS0136 23 Apr 24 Y = 1.0134x + 3.6467 1.0000
SGK_FS0138 04 Apr 24 Y = 1.0449x - 0.3684 0.9988
SGK_FS0139 04 Apr 24 Y =1.0086x + 3.1267 0.9988
SGK_FS0140 04 Apr 24 Y =1.0029x + 7.5181 1.0000
SGK_FS0141 23 Apr 24 Y =1.1129x - 0.0619 0.9997
SGK_FS0142 23 Apr 24 Y = 1.0136x + 2.4267 0.9999
SGK_FS0143 23 Apr 24 Y =1.0036x + 8.3162 1.0000
Review By : Approved By :

Page 2 of 2

(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group




ROTA METER CALIBRATION RESULT JULY 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R%)
BKK_FS0577 01 Jul 24 Y =1.0001x + 0.0433 1.0000
BKK_FS0584 01 Jul 24 Y = 1.0056x - 2.7974 1.0000
BKK_FS0585 02 Jul 24 Y =1.0315x + 3.0033 0.9998
BKK_FS0587 02 Jul 24 Y =1.0294x + 0.71 1.0000
BKK_FS0588 01 Jul 24 Y =0.9751x + 9.8452 0.9999
BKK_FS0591 01 Jul 24 Y =1.0035x - 8.2303 1.0000
BKK_FS0592 02 Jul 24 Y =1.002x + 14.273 1.0000
BKK_FS0594 02 Jul 24 Y =1.0003x + 7.0095 1.0000
BKK_FS0595 01 Jul 24 Y =1.0871x - 114.97 0.9985
BKK_FS1004 02 Jul 24 Y =0.9826x + 13.51 0.9999
BKK_FS1005 02 Jul 24 Y =1.0217x - 0.5833 0.9997
BKK_FS1006 02 Jul 24 Y =1.149x - 1.0422 0.9981
BKK_FS1007 02 Jul 24 Y =1.1116x + 3.3558 0.9994
BKK_FS1008 02 Jul 24 Y =1.1273x + 0.4837 0.9999
BKK_FS1009 01 Jul 24 Y =1.1044x - 0.8245 1.0000
BKK_FS1017 02 Jul 24 Y =1.0488x + 2.2027 0.9998
BKK_FS1018 02 Jul 24 Y =1.0173x - 0.1967 0.9999
BKK_FS1019 02 Jul 24 Y =1.0022x + 5.619 1.0000
BKK_FS1026 01 Jul 24 Y =1.072x - 2.4954 1.0000
BKK_FS1027 01 Jul 24 Y =1.0104x - 4.4788 0.9999
BKK_FS1028 01 Jul 24 Y =1.0009x - 3.7755 1.0000
BKK_FS1029 01 Jul 24 Y =1.1118x - 4.4431 0.9965
BKK_FS1030 01 Jul 24 Y =1.0159x - 6.395 1.0000
BKK_FS1031 01 Jul 24 Y =0.9973x - 5.3371 0.9999
BKK_FS1039 02 Jul 24 Y =0.9992x + 9.6833 0.9992
BKK_FS1040 01 Jul 24 Y =1.0034x - 2.5343 1.0000
BKK_FS1041 02 Jul 24 Y =1.0511x + 1.1272 0.9996
BKK_FS1042 02 Jul 24 Y =1.0016x + 10.387 0.9995
BKK_FS1043 01 Jul 24 Y =0.9965x + 9.3743 1.0000
BKK_FS1044 02 Jul 24 Y =1.1237x - 0.4231 0.9981
BKK_FS1200 01 Jul 24 Y =1.0337x - 0.1016 0.9994
BKK_FS1201 01 Jul 24 Y =0.9871x + 5.0931 0.9986
BKK_FS1202 01 Jul 24 Y =0.7978x + 301.39 0.9334
PHK_FS0027 02 Jul 24 Y =1.0722x + 3.4395 0.9988
PHK_FS0028 02 Jul 24 Y =1.0254x + 1.04 1.0000
PHK_FS0029 02 Jul 24 Y =0.999x + 12.73 1.0000
RYG_FS0197 01 Jul 24 Y =1.0045x + 10.291 1.0000
RYG_FS0198 01 Jul 24 Y = 1.0056x + 1.8883 1.0000
RYG_FS0199 02 Jul 24 Y =1.0029x + 3.2381 0.9990
Page 10f2 ALS Laboratory Group

ROTA METER CALIBRATION RESULT JULY 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R%)
RYG_FS0654 02 Jul 24 Y =1.0421x + 1.4935 1.0000
RYG_FS0655 02 Jul 24 Y =0.975x + 15.2 0.9994
RYG_FS0656 01 Jul 24 Y =1.0042x + 7.1067 0.9999
RYG_FS0657 02 Jul 24 Y =1.0337x + 1.8918 0.9998
RYG_FS0658 02 Jul 24 Y =0.9921x + 10.87 0.9996
RYG_FS0659 01 Jul 24 Y =1.0022x + 8.4152 1.0000
SGK_FS0135 02 Jul 24 Y =1.0193x + 3.6833 0.9999
SGK_FS0136 02 Jul 24 Y =1.0217x + 1.63 1.0000
SGK_FS0138 02 Jul 24 Y =1.055x + 4.5833 0.9999
SGK_FS0139 02 Jul 24 Y =1.0154x + 3.74 0.9998
SGK_FS0140 02 Jul 24 Y =1.0008x + 13.353 1.0000
SGK_FS0141 02 Jul 24 Y =1.1185x + 1.4867 0.9998
SGK_FS0142 02 Jul 24 Y =1.0211x + 1.39 1.0000
SGK_FS0143 02 Jul 24 Y =1.0045x + 5.6981 1.0000
Review By : Approved By :
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(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group
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Cert. No.: 24TM1663

Page: 10f3
Equipment : Low Temp. Incubator
REVIEW BY
Manufacturer : Memmert
Model : IPP750 APPROVED BY ....oovooiriiseie
Serial No. : V818.0084
T C 01/05/26
ID No. : RYG_ENO154 NEXT CAL DATE....... o nyio
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

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

Location : BOD Room

Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperature : (26 + 10 ) °C

Relative Humidity : (50+£30)%

AC Line Voltage : (220+22)V
Calibrated by : Krisda Malee

Approved by :

Approved Signatory
() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat

Issue Date : 07 November 2024

Equipment : Low Temp. Incubator Cert. No.: 24TM1663 Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Item Page: 20f3 Condition As-Received : Used Item Page: 30f 3
Reference : 2411-00020C-1 Reference : 2411-00020C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment

Calibration were col using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Fresh air setting : Close

The temperature scale used was based on TS-90. Calibration| UUC* | uUuC* Temperature Temperature | Overall [Coverage|
Condition of this result of calibration Point | Setting [Reading| stability uniformity | Variation| Factor
1. Reference standard instrument:- (°C) (°c)| (c) (+°C) (°c) (°C) K

Instrument Serial No. Cert. No. Traceable Due Date 20.0 200 200 0.026 0.26 053 2

1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025 —— =
2. This certificate is valid only to the item calibrated on date and place of calibration. ¢ Measured Tem-p-era(ure( 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 | 5 | 6 | 7 | 8 | 9 (ref.) (#C)

200 | 20.071 | 19.915 [ 20.273 | 20.179 | 19.977 [ 19.782 | 20.056 | 20.026 | 20.033 0.30

Result of Calibration :- (*) Without Adjustment
Function of UUC Temperature Source

Fresh air setting : Close Environment during calibration
inni Finished

Temp. (°C) 24 25
{ REL.Humid. (% ) 55 53
2 = AC Supply ( Volt) 220 221
S 5
1 3
3 o Position : RIEsto'd
H 6 |V H2
S i ) 1 1RTD-2/1
g 2 1RTD-2/2
Wiz 7, e 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
a= 10 om D= 060 m 9 (ref.) | 23-01RTD-09
b= 10 cm W= 10 m
c= 10 om H= 12 m

Capacity = 0.72 m?

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

Temperature stability : One-half of the greatest maximum di of at any one sensor.
T i ity : The i 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 Ire pattern or 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-




Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :
() Pornthippa Tameyakul

}\/ Unnopphol Harachai
) Suwit Imjai

Issue Date :

Hot Air Oven

Memmert

UFE 500

G511.1572

RYG_EN0010

Cert. No.: 24TM632
Page: 10f3

REVIEWBY ...
APPROVEDBY............cc

NEXT CAL DATE...... 21/09/25

Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used Item Page: 20f 3
Reference : 2403-05630C-1

Procedure Used :-

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

The temperature scale used was based on ITS-90.

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

A. Pluakdaeng,

Rayong 21140 Thailand

Oven Room

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

Man Pattanapongpaiboon

Approved Signatory

22 March 2024

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
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.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C ) 27 27
—(2 Y REL.Humid. ( % ) 57 59
AC Supply ( Volt ) 222 224
<] [<)
1 3
9 () Ref. Std. ID No.: @
H 6 ?H/Z 8 Calibration Point
<, ks
A / Position:| (180)°C (104)°C
7777777 7 c
W2 b2 E— 7 1 18-18TC-01 [ 18-18RTD-01
7 ht 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 [ 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Di ion of C 5 18-18TC-05 | 18-18RTD-05
a= 50 om D= 040 m 6 18-18TC-06 | 23-18RTD-06
b= 50 om W= 088 m 7 18-18TC-07 | 18-18RTD-07
c= 50 cm H= 0.48 m 8 18-18TC-08 | 22-18RTD-08
Capacity = 041 m? 9 (ref) | 18-18TC-09 | 18-18RTD-09




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
Fresh air setting : Close
Calibration| UuC* | uuc* T T Overall
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (°C) (£°C) (D] (c) k
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
Calibration Measured Temperature ( °C ) .
5 = Uncertainty
Point Position
(°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
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.

Temperature stability : One-half of the greatest maximum dif of measured Ire 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 p pattern or hc ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration

Cert. No.: 24TM634

Page: 10f3

Equipment : Hot Air Oven

REVIEW BY .
Manufacturer : Memmert
Model : UF 110 APPROVED BY ..o
Serial No. : B423.0853

NEXT CAL DATE..... 21/03/25 -
ID No. : RYG_EN0213
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

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

Location : Oven Room
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 Received Order : 21 March 2024
factor k, providing a level of confidence of approximately 95 %. Calibration Date : 21 - 22 March 2024
Ambient Temperature : (26+10)°C
-00o- Relative Humidity : (50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
/) Suwit Imjai
Issue Date : 23 March 2024
Equipment : Hot Air Oven Cert. No.: 24TM634 Equipment : Hot Air Oven Cert. No.: 24TM634
Condition As-Received :  Used Iltem Page: 20of3 Condition As-Received : Used Item Page: 30of3
Reference : 2403-05630C-3 Reference : 2403-05630C-3
Procedure Used :- Result of Calibration :: (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration| uuc* [ uuc* Temperature Temperature | Overall | 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) | e (£°C) (°C) (°c) K
1. Reference standard instrument:- 104.0 1040 | 104.0 0.065 0.52 0.90 2
Instrument Serial No. Cert. No. Traceable Due Date 180.0 180.0 | 180.0 0.20 12 20 2
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 5 6 7 8 9 (ref.) (+C)
(*) Without Adjustment 104.0 104.169 103.506 | 103.898 | 103.712| 103.772| 103.730 | 104.289| 103.805 103.798 0.42
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
innil Finished
Temp. (°C) 27 27
’({2 " REL.Humid. ( % ) 59 59
AC Supply ( Volt ) 224 223
S )
1 3
9 0 Ref. Std. ID No.: @
H 6 TH/Z Calibration Point
s 1 18
7 / Position:| (180)°C (104)°C
- A c
D/2 /ﬁ—
— o 1 18-18TC-01 | 18-18RTD-01
W 5 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Di ion of C 5 18-18TC-05 | 18-18RTD-05
a= 50 cm 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 H= 0.48 m 8 18-18TC-08 | 22-18RTD-08
Capacity = 041 m? 9 (ref) | 18-18TC-09 | 18-18RTD-09

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum dil of measured e 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 p e pattern or
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 .

within the chamber under steady-state conditions.

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.: 24TM635

Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 20f 3
Reference : 2403-05630C-4
Procedure Used :-

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
REVIEW BY ... 1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serial No. Cert. No. T bl Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
Model : WNB22 APPROVED BY ....oovviiiiiiieieiiiiii 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. : 1513.0648 21/09/25 Remark.: TF’A : Technology Prorr!otion As.socialion ( Thailand - Japan )
NEXT CAL DATE. ....... oo 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) (%RA) (Volt)
A. Pluakdaeng, of Calil i 25 55 222
Rayong 21140, Thailand Finished of Calibration 25 57 223
Location : Wet Chemistry Lab — Ref. Std.
Position : 1D No.:
Received Order : 21 March 2024 o
Calibration Date : 21 March 2024 . 1 4803988-001
Ambient Temperature : (26+10)°C i S(ref) 2 - 2 jggggig'ggz
Relative Humidity : (50£30) % 3 | - 3 .
4 4803988-004
Calibrated by : Man Pattanapongpaiboon 5(ref.) 4803988-005
Front
Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
(v Suwit Imjai
Issue Date : 23 March 2024
Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 3of 3
Reference : 2403-05630C-4
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
i i uuc* * A * Standard Readil °C
Cal |br_atlon ( ch_ wverage* Stan a.r. eading (°C ) Uncertainty
point Setting Reading Position
(°c) (°c) (°c) 1 [ 2 | 3 ] 4 ] 5(ref) (£°C)
85.0 85.0 85.0 84.428 | 84424 | 84480 | 84.507 | 84477 0.18
ibrati
Calibration | -, veormity | stability | Vo9
point Factor
(°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 ire pattern or within the chamber under steady-state conditions.

Stabil 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 %.
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Sartorius (Thailand) Co., Ltd.
128 Rama 9 Koad, Huaykuang, Husyiwang, Banghok 10310
T 165 2640 836 5 2643-837, i

GROIRILS

C@ﬁ j i ﬁ@@]&j@ of Calibr tion

Model Number : IMSE2245-100-DU

Description : Analytical Balance

Serial Number : 0027405555
1D No.: BKK_EN0003
Manufacturer : Sartorius

Calibration Results : Without Adjustment

Cetificate No.: 248010270

Issued Date:  Monday, August 05, 2024
Reference No.: 240942
Page No. : 20f2

Repeatability Eccentricity (Off-center loading error)
re vty of 2 ing error s yiedd by the dif resdoutof|
constant i 5l with the | the load, i 7/3 or 1/ of maximim capacity, pisced in the middle of the
uscd cighing pan ‘
quantitati | positions defined according te OIML R76).
Nominat Value : (Low Load) 20.0000 200.0000 Nominal value : 100 ]
20 g 20-0000 199.9999  Ifolerance 0.0004 9
Tolerance 20,0001 200.0000
00001 g 20.0000 200.0000 . Difference
[20.0000 | 200.0000 o 1
= bl oy LI B
Nominal Value : (High Load) 20,0000 200.0000 E &5}/ 2 | 0.0000
0 g 20.0001 200.0001 3| 0.0000
Tolerance 20.0000 200.0000
00001 g 20.0000 199.9999
20.0000 200.0000
Standard Devistion 0.00004  0.00006
Linearity
e mearity, . Descries.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
@ (g) {9) (g) )]
0.01 0.0100 0.0100 0.0000 0.00015
0.1 0.1000 0.1000 0.0000 0.00015
1 1.0000 1.0000 0.0000 0.00015
2 2.0000 2.0000 0.0000 0.00015
5 5.0000 5.0000 0.0000 0.00015
10 10.0000 10.0000 0.0000 0.00015
20 20.0000 20.0000 0.0000 0.00015
[ 50 50.0000 50.0001 0.0001 | ©0.00016
100 100.0000 100.0001 0.0001 0.00019
200 200.0000 200.0000 0.0000 0.00029
End of Report.

SOP FM 33 03 February 2022.






