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CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 21-Feb-23 Initial Final Average
Barometric press, Pb | 758.1 757.8 758.0 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-01 Serial No. 913428
Metering System ID Model S-110
DGM Number 8005333 Correction factor(Yr) 0.997
DGM Model SK 25 Last Calibration Data] 30-May-22
Orifice Ref . | DGM Temperature ( c )
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time Aua
Correction
setting AH Volume vV, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V,_Liters | Liters T, T, T,
15.00 100.00 | 100.22 | 30.00 | 30.00 | 29.00 | 29.50 8.18 0.9917 46.7360
25.00 100.00 | 100.25 | 30.00 | 30.00 | 29.00 | 29.50 6.32 0.9905 46.5424
56.00 100.00 99.98 | 30.00 | 30.00 | 29.00 | 29.50 4.47 0.9907 46.6776
80.00 100.00 99.54 | 30.00 | 30.00 | 29.00 | 29.50 3.51 0.9923 46.1832
100.00 100.00 99.25 | 30.00 | 30.00 | 28.70 | 29.35 3.16 0.9927 46.9034
Average 0.9916 46.6085
Dued Date of Calibrate 21-Feb-24

Calibrated by : Approved : 7« ?ad\c«’ 12

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the average is +-0.02.

. . . " 3. e s
Note: For AH@. Orifice pressure differential that equates to 0.75¢fm (0.0212m /min) at standard temperature and pressure, acceptable tolerance of individual values from

the averge is +-0.2inches (5. Imm)H,,.

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

@ Tel: +66(012373-7799(Auto) Fax : +66(0)2373-7979 @ admin@iet1 995 com @ www.te11995.com
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CONTROL UNIT CALIBRATION
( Metric units , mm )
Date 21i-Feb-23 Initial Final Average
Barometric press, Pb | 758.8 758.3 758.6 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Ceonsole No. M50-03 Serial No. 913428
Metering System ID Model. $-110
DGM Number 1169 Correction factor(Yr) 0.997
DGM Model SK25EX Last Calibration Data] 30-May-22
Orifice Ref . | DGM Temperature (C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume VvV, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 100.22 | 30.00 | 30.00 | 29.60 | 29.50 8.17 0.9917 46.5849
25.00 100.00 100.25 | 30.00 | 30.00 | 29.00 | 29.50 6.32 0.9905 46.5055
50.00 100.00 99.98 | 30.00 | 30.00 | 29.00 | 29.50 4.47 0.9908 46.6405
80.00 100.00 99.54 | 30.00 | 30.00 | 29.00 | 29.50 3.52 0.9923 46.4097
100.00 100.00 99.25 | 30.00 | 30.00 | 29.00 | 29.50 3.14 0.9932 46.2517
Average 0.9917 46.4785
Dued Date of Calibrate 21-Feb-24
/]
i -
I Sy .
LAl d A ' 7. 7
Calibrated by : >~ fijk/ f/, Approved : |- yache >
7

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the average is +-0.02.
- . . 3 . . SRRt
Note: For AH@< Orifice pressure differential that equates to 0.75¢fm (0.0212m /min) at standard temperature and pressure, accepiable tolerance of individual values from

the averge is +-0.2inches (5. Imm)H,,.

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

€ Tel: +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 © admin@tet1995.com €@ www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ="

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES FHIG=HIR

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %, 7
TEL. 0-2717-3000-24 FAX. 0-2719-9484 bt

CALIBRATION 0008

Certificate of Calibration  Certficate :;f 2aTesT

Equipment : Digital Thermometer With Sensor
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 1.411635
ID No.: No.10

Condition As-Received: Used ltem

Received Date: 17 February 2023
Calibration Date: 03 March 2023
to 13 March 2023
Reference: 2302-06539DSC Submitted by: Thai Environmental Technic Limited
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 + 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller and comparison
with Standard Thermocouple (Type R/S) into high temperature furnace.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1660 8C454 221616 23 May 2023
2) PRT Scanner Module 2562 A01303 221616 23 May 2023
3) Industrial PRT Probe 5627A 979442 221616 23 May 2023
4) Digital Thermometer 1529 A4B760 2211089 09 Sep 2023
5) Industrial Platinum Resistance Thermometer 5627 824302 2211089 09 Sep 2023
8) Digital Multimeter 2700 4016315 22E3264 05 Oct 2023
7) Thermocouple Type S TCS TCS-002 TT-0125-22 28 Oct 2023

2.The 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 maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Sitthinon Poomai Approved Signatory : Z —
Issue Date : 17 March 2023 [VfPhaiinee Prabpaipal

[ ]Chatchawan Khunpiluek
[ ]Wanlop Larpkurn

B 0310262



Cert. No.: 237437
Page.: 2 of 2

Result of Calibration:- Without Adjustment

Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K S/N. 11005001 ID No. NO.10
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uucH Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (C) (<C) (°C) (+C)
180 200.0068 200.0 -0.0068 0.74
180 400.0035 399.8 -0.2035 1.4
150 600.02 600.1 0.0800 3.1

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S.%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 5%%@%& =
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %425§§§? =\
(T E i -

NSC.TISI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Ce”‘ﬂ“‘;:;f 2o

Equipment : Digital Thermometer With Sensor
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 1 411636 ‘
ID No.: No.11

Condition As-Received: Used ltem

Received Date: 17 February 2023
Calibration Date: 03 March 2023
to 13 March 2023
Reference: 2302-0659D8C Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 £ 3 ) °C
(50 £ 20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity:

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller and comparison
with Standard Thermocouple (Type R/8) inio high temperature furnace.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 8C454 221616 23 May 2023
2) PRT Scanner Module 2562 A01303 221616 23 May 2023
3) Industrial PRT Probe 5627A 979442 221616 23 May 2023
4) Digital Thermometer 1529 A4BT760 2211089 09 Sep 2023
5) Industrial Platinum Resistance Thermometer 5627 824302 2211089 09 Sep 2023
6) Digital Multimeter 2700 4016315 22E3264 05 Oct 2023
7) Thermocouple Type S TCS TCS-002 TT-0125-22 28 Oct 2023

2.The 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 maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Sitthinon Poomai Approved Signatory : @ L—
Issue Date : 17 March 2023 [\/]Phaiinee Prabpaipal

[ ]Chatchawan Khunpiluek
[ ]Wanlop Larpkurn

B 0310263



Cert. No.: 237438
Page.: 2 of 2

Result of Calibration:- Without Adjustment

Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K S/N. 11005002 1D No. NO.11
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (C) (‘C) (C) (+C)
180 200.0053 200.3 0.2947 0.74
180 400.0062 399.7 -0.3062 1.4
150 600.00 600.5 0.5000 3.1

UUC* : Unit Under Calibration
; The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-000-
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Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

Certificate of Calibration

S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -‘\\\\:—&//3_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES imgﬁj :
NS
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ¢4l/ﬁ\\x‘ e N
IR el 22 s
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ! NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. :
Page:

23P1366
1of 2

Digital Barometer

Lutron
PHB-318
BU11407

1

Used Item
25 April 2023
08 May 2023

2304-0600DSC

(23 x2)°C
(50 +15) %
1011 mbar

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Digital Manometer

Certificate No.
23P1270

Due Date
25 Apr 2024

Serial No.
91R724799

Model
767367

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.This instrument was installed in vertical orientation and center of the device was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Suwit Aussarree
09 May 2023

Attepol P

[ ]Phalinee Prabpaipal

Approved Signatory :

[ ]Sura Suwannasri

[/{Attapol Panurach

B 0314106



Cert.No.: 23P1366

Page: 2 of 2
Result of calibration:- Without adjustment Range : 730 mmHg to 770 mmHg
Function:- Absolute Pressure Measurement Resolution : 0.1 mmHg
Increasing Pressure
Applied Pressure (mmHg) | 730.85 | 740.85 | 750.85 | 760.85 | 770.85
UUC™ Indication (mmHg) 730.3 740.3 750.3 760.3 770.3
Error (mmHg) -0.55 -0.55 -0.55 -0.55 -0.55
Decreasing Pressure
Applied Pressure (mmHg) | 770.85 | 760.85 | 750.85 | 740.85 | 730.85
UUC* Indication (mmHg) 770.3 760.3 750.3 740.3 730.3
Error (mmHg) -0.55 -0.55 -0.55 -0.55 -0.55
The uncertainty of measurement was + 0.27 mmHg
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-00o-
Attapel R
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES }

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /T/\\\\\\ =N
Al C B

TEL. 0-2717-3000-24 FAX. 0-2719-9484 scms:-rlsﬁ;)s
CALIBRATION 0008

s

i

]

3
&

Certificate of Calibration  certmea® ‘:;f 23m1ace

Equipment : Barometer
Manufacturer: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B011409
ID No.: 3

Condition As-Received: Used ltem

Received Date: 25 April 2023
Calibration Date: 08 May 2023
Reference: 2304-0600DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 23 £ 2) °C
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50t 15) %

Atmospheric Pressure: 1011 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Manometer 767367 91R724799 23P1270 25 Apr 2024

2.This result of calibration was made on requested at the point specified by customer.

3.8cale and conversion factor is 1 kPa = 7.50062 mmHg

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.This instrument was installed in vertical orientation and center of the device was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Suwit Aussarree Approved Signatory : AH’&—PO( R
Issue Date : 09 May 2023 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri

[/Attapol Panurach

B 0314103



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 730.85 | 740.85 | 750.85 | 760.85 | 770.85
UUC* Indication (mmHg) 730.2 740.2 750.2 760.2 770.2
Error (mmHg) -0.68 -0.65 -0.65 -0.65 -0.68
Decreasing Pressure

Applied Pressure (mmHg) | 770.85 | 760.85 | 750.85 | 740.85 | 730.85
UUC* Indication (mmHg) 770.2 760.2 750.2 740.2 730.2
Error (mmHg) -0.65 -0.65 -0.65 -0.65 -0.65

The uncertainty of measurement was + 0.27 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Cert.No.: 23P1365
Page: 2 of 2
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TECENGLOGY PROMOTION ASSOCIATION (THAYLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. (-2717-3000-29 FAX.(-2719-9484 CAL&BRA:FEON 0008

Cert.No.: 23MM180
Page.. 10of3

Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model: AB204
Serial No. : 1116392227
iD No.: TET.LAB.BALO1
Submifted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Loeation : Balance Room

Received order : - 10 April 2023
Calibration Date : 11 April 2023
Aumbient Temperature : 15 °C 10 40 °C
Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : %_Eﬁ‘ .

Approved Signatory

( YyPornthippa Tameyakul
{ ¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties ave for a confidence probability of approzimately 95%

This certificate may not be repraduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053464
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Equipment: Electronic Balance o Cert.No.: 23MM160
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-01460C-12 '

Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instrumenis:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration. #
3. This result of calibration was made on requested at the point specified by customer.
4. This certtificate is not certified for any commercial transaction. i
5. This certification is traceable to the International System of Unit. ;é
Result of calibration ( )Withoutv Adjustment ( * ) After Adjustment by External Calibration ;’;
\: Range capacity : 0 g to 210 g Resolution 0.0001 g ”
¢ Before Adjustment : %
: Balance , Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (g) (xmg) (k)
100 99.9982 +0.0018 0.18 2.00
200 199.9965 +0.0035 0.29 2.00
After Adjustment : _
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g9) of Reading (g )
100 0.00007
200 0.00007
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Electronic Balance
Used ltem
2304-01460C-12

Eguipment :

-Londition As-Received :
Reference :
Resuit of czlibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Ceri.No.: 23MM160
Page: 30f 3

1

3

Front

Front

600
>/ @1\

Front

Position 1

-0.0002

Position 2

(9) (9)
-0.0002

Position 3

(g9)
-0.0003

3. Departure from nominal value

Applied Weight

(9)
Unload

0.01
0.1
0.5

1
5
10
25
50

100
200

Balance
Reading

Position 4

(9)
-0.0003

Correction

Position 5

(9)

-0.0002

Measurement
Uncertainty

(g)
0.0000
0.0100
0.1001
0.5000
1.0001
5.0000
9.9999

24.9998

49.9998

99.9999
200.0000

(g)
0.0000

0.0000
-0.0001
0.0000
-0.0001
0.0000
+0.0001
+0.0002
+0.0002
+0.0001
0.0000

(xmg)

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.16
0.18
0.29

Maximum difference between
off-center and ceniral loading

(9)
0.0001

Coverage

Factor

(k)
2.1
2.1
2.1
2.11
2.11
2.11
2.11
2.07
2.05
2.00
2.00

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

~00o~-
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Thai Environmental Technic Limited
USUN madagunadenlng sne

Portable Gas Calibration Report

Date of Calibration: 5-gul-23

Manufacturer : E_—__instf};ﬁgnts Ambient Condition
Instrument Model : 44008 Temperature (23:5°C):  25.0 "C
Instrument serial no. : 6159 Humidity (55+15 % RH) : 50.0 9%RH

InstrumentID : 7 Barometer (mmHg) : 758.7 mmHg

Oxygen (0,) Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D824524 Linde August 22, 2025
D824500 Linde October 11, 2024
Sulfer Dioxide (S0;)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0.0 0.0 0.0
0, (%vol) =0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 197.0 -2.0 PASS
392.0 390.0 -2.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
SO0, (ppm) 406.0 405.0 -1.0 +5% measured Value PASS
804.0 802.0 2.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 406.0 2.0 PASS
793.0 795.0 2.0

Calibrate by: Q/Z%/A’ 5 " Approved by : ?Q’\MM#\/ v

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 o admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
USHN madagunngsulng sine

Portable Gas Calibration Report

Date of Calibration: 6-Jul-23

Manufacturer : E-instruments Ambient Condition
Instrument Model : 4500-8 Temperature (23:5°C):  25.0 °C
Instrument serial no. : 3669 Humidity (55¢15% RH) :  50.0 % RH
InstrumentID:o Barometer (mmHg) : 758.1 mmHg

Standard gas References

Oxygen (0,) 27906 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D824524 Linde August 22, 2025
D824500 Linde October 11, 2024
Sulfer Dioxide (SO,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0, (%vol) : : . 0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 201.0 2.0 PASS
392.0 395.0 3.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
SO, (ppm) 406.0 403.0 -3.0 +5% measured Value PASS
804.0 802.0 2.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 405.0 1.0 PASS
793.0 796.0 3.0

Calibrate by: C///Z;‘\) ' Approved by : fzﬂ'\yv} Wz / W

Thai Environmental Technic Limite 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 o admin@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
V3HN IMadaguInasN ng 31na

Personal Pump Calibration Report

Equipment Type

Personal Pump/Parameter

Equipment Range 0.1-7.0 Umin

Calibration Range 0.1-4.0 Umin

Calibration Type Drycal

Calibration S/N 109698

Personal Pump Hi Flow/Low 54 8 P
ltem SN Flow AT 1 AT 2 AN 3 Average tUncertainty

1. 20080703006 0.2 0.1990 0.1994 0.1995 0.1993 0.0003
2. 20080703007 0.2 0.1984 0.1992 0.1992 0.1989 0.0005
3. 20120103076 0.2 0.1995 0.1997 0.1998 0.1997 0.0002
4. 20151003042 20 1.9920 1.9940 1.9980 1.9950 0.0031
5, 20151003041 20 1.9890 1.9900 1.9910 1.9900 0.0010
6. 20140605017 2.5 2.4960 2.4960 2.4970 24960 0.0006
7. 20151003023 2.5 2.4900 2.4920 2.4940 24920 0.0020
8. 20120202045 0.2 0.1992 0.1993 0.1994 0.1993 0.0001

Calibration Date__18 / 09 / 66

L

Calibration By a Y]\‘l“

Remark : Uncertainty Type A

SD
X

= (o]

Jn

Mean

5 = 5D

-1/5-

Standard deviation




O TET

Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
UVSHN matadaanaauIng a1na

Equipment Range 0.1-7.0 Umin
Calibration Range 0.1-4.0 Umin
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/Low P ¥4 P ‘
Item AT 1 AN 2 ATIN 3 Average tUncertainty
S/N Flow

1. 20111203067 0.5 0.4984 0.4990 0.4992 0.4989 0.0004

2. 20120103055 20 1.9890 1.9900 1.9900 1.9900 0.0006

3. 20111203066 2.0 1.9930 1.9930 1.9950 1.9940 0.0012

Calibration Date_ 21 / 09 / 66

Calibration By OV\\}/’“
Remark : Uncertainty Type A = c = SD
Jn
SD = Standard deviation
X = Mean

-2/5-




TET

Equipment Type

Thai Environmental Technic Limited
VSN madindaaasilng a1na

Personal Pump Calibration Report

Personal Pump/Parameter

Equipment Range 0.1-7.0 Umin

Calibration Range 0.1-4.0 Umin

Calibration Type Drycal

Calibration 5/N 10968

Personal Pump Hi Flow/Low 54 ® 4 P
ltem AT 1 AN 2 AN 3 Average +Uncertainty
S/N Flow

1. 20031009020 2.0 1.9960 1.9970 1.9980 1.9970 0.0010
2. 20151003041 2.0 1.9940 1.9950 1.9960 1.9950 0.0010
3. 101150 0.5 0.4960 0.4970 0.4980 0.4970 0.0010
4. 20120103081 0.5 0.5000 0.4990 0.4970 0.4980 0.0015
5. 20151003003 2.0 1.9960 1.9970 1.9980 1.9970 0.0010
6. 2011050116 20 1.9970 1.9980 1.9990 1.9980 0.0010
1. 20151002112 20 1.9940 1.9960 1.9980 1.9960 0.0020
8. 20080703006 2.0 1.9950 1.9960 1.9970 1.9960 0.0010

Calibration Date__19 / 08 / 66

Calibration By

Remark :

D
Uncertainty Type A = g = SD
Jn
SD = Standard deviation
X = Mean

-3/5-




O TET

Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
VIEN MadagaInaanlng I1na

Equipment Range 0.1-7.0 Vmin

Calibration Range 0.1-4.0 Ymin

Calibration Type Drycal

Calibration S/N 109698

Personal Pump Hi Flow/Low Y 5 4 P
Item AT 1 AN 2 AN 3 Average tUncertainty
S/N Flow

1. 20151003021 2.0 1.9960 1.9970 1.9980 1.9970 0.0010
2. 20111203067 2.0 1.9950 1.9980 1.9970 1.9960 0.0015
3. 20151003020 2.0 1.9970 1.9980 1.9990 1.9980 0.0010
4. 20120103064 20 1.9940 1.9950 1.9960 1.9950 0.0010
5. 20110605020 0.2 0.1993 0.1994 0.1995 0.1994 0.0001
6. 20140505019 0.2 0.1996 0.1997 0.1999 0.1997 0.0002

Calibration Date_ 21 / 08 / 66

Calibration By

Remark :

=

SD
X

Uncertainty Type A

Jnu
[

c = SD

Jn

= Standard deviation

= Mean

-4/5-




O TET

Equipment Type

Personal Pump Calibration Report

Thai Environmental Technic Limited
VIHN managunasuing aina

Personal Pump/Parameter

Equipment Range 0.1-7.0 Umin
Calibration Range 0.1-4.0 Umin
Calibration Type Drycal
Calibration S/N 109658
Personal Pump Hi Flow/Low 8 P ¥
ltem AT 1 AN 2 AT 3 Average tUncertainty
S/N Flow
1. 20120103069 2.0 1.9910 1.9930 1.9950 1.9930 0.0020
2. 20120103064 2.0 1.9840 1.9860 1.9820 1.9840 0.0020
3. 20120103046 2.0 1.9950 1.9960 1.9970 1.9960 0.0010

Calibration Date_22 / 08 / 66

Calibration By

Qs

Remark : Uncertainty Type A

SD
X

[

g =

i

SD

= Standard deviation

= Mean
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Certificate of Completion

This certifies that

Nutdanai Lackhwan

Has successfully completed

IC Installation, Maintenance and Troubleshooting Service
Training

Issued electronically and
approved by:

Valid Certificate no expire date:

TFS - Learning Management

Sep/28/2022 *f\d’“ o - System, Training Mentoring,
yioanai and Certification Group
30-2- 23 tme.training@thermofisher.com

he cerlificate is only valid during employment with the Thermo Fisher

The world leader in serving science Scienfific including its subsidiaries and certified confractors.




From insight 1o Outcome

I

gilent CrossLab Start Up Services

Agilent 7890 Gas Chromatograph

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your resulis.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided 1o you as a record
of the preventive maintenance activities.
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introduction

Customer information

= Customers should provide all necessary operating supplies upon request of the engineer.
o A cusiomner representative should be available to the engineer while performing the preventive
maintenance procedures.

e  Any parts, not included in the Parts Lists section of this docufnent, are not part of the
recommended Preventive Maintenarice service, nor are they included in the price of this service.

o I a system requires the use of extra or special procedures and/or parts for the mairtenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Custorner Web Links
« Formore information about Agilent Techaologies services, please visit our website using the
following URL: http://www agilent.com/en-us/products/crossiab-instrument-services/servicerepair

o The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documentis and videos relevant to Agilent
technologies. Visit hitps://community.agilent. com/welcome.

e To access Agilent University, visit hitp//www aglent.com/orossiab/university/ 1o learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you 1o help determine your best options.

= A usefu] Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consurnables for new instruments, and other valuabie information. Check out the
Resource Page here: htips://www.agilent. com/en-us/agileniresources.

e Need technical support, FAQs, supplies? - visit our Support Home page
htto:/ fvewee agiient.comysearch/support.

e Videos about specific preparation requirements for your instrument can be found by searching the
Aghent YouTube channel at hitps://www.youtubs.com/user/agiient.

2 78%0B Manuals are also available on Agilent.com:

o Safely
bitps:/Awww. agilent com/os/library/usermanuale/nublic/78908_Safety.pdf

o Installation and First Startup
hitps//fwww.agllent.com/cs/fbrary/usermanuals/Publin/ 78508 _insialiation.pdf

o Operation Manual
hitps://wwe agilent.comy/es/library/usermanuals/Public/73%08 _Operation.pdf

o Maintaining Your GO
hitps/fwww.agilent.corm/os/fbrary/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide pdf

Revision: 2.0, Issued: September 15, 2021
Agite Document Number: D0013618 2
DE number: 44166.7597222222 Page 4« of 4 - Agilent
© Agilent Technologies, Inc. 2021 i
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Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

Only select those pages that relate to the system or module being serviced.

e  Complete empty fields with the relevant information.

Compiete the relevant checkboxes in the checklist using either a "X* or tick mark "v™,

Check "Seetion not applicable” check boxes to indicate services/tasks not delfivered, as appropriate.
= Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer,

Complete the fields for page numbers at the oot of each sefected page

«  Compiete the total number of pages field in the Service Completion section

Ask the customer to sign the Service Completion section including the customer’s and your
signature.
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Additional instruction

1 ¢ E=5

= Check for any active service notes for this unit. If there are any applicable "Safety” or "Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

¢ Do notimplement firmware updates, uniess you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.01, Issued: September 15, 2021
Agite Document Nurnber: D0013618 G §§* Wi
DE number: 44166.75972222722 Page __V_}_ of ”
© Agilent Technologies, tnc. 2021
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System Information

Ei/" Check this box if an instrument configuration report is attached instead of completing the table
below.

A 1L S € 11123221 S

- 5
5

10.

Preparation

o
=
o
o
o
éﬁj
o

Discuss any specific issues with the custorner before starting.
Review the instrument loghook for recorded problems and commaents.

s e o]

s et o pnpndimend vt d i e o fon o e
e i oLSuuie,

Save instrument control settings before starling
Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components, settings as defined by current Setvice Notes.
Check for required firrnware updates and verify with customers if they would like them installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible,

Revision: 2.01, Issued: September 15, 2021 .

Agile Document Number: DO013618 a T d .

DE number: 44166.7507222222 Page & of A i Agilent
® Agilent Technologies, Inc. 2021 T
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g Unplug power cord from the power source,

e Open GC covers and vacuumy/remove any dust/debris. Pay pariicular attention to cooling fans.

e Inspect internal connectors for proper contact and placement.
Reconnect Power 1o the GC. Power the GC on and verify the power on self-test passed.

lﬁﬂ Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
\ienfy operation of all other fans - the inlet and EPC cooling fans.

:’;f/ Yerify oven intake/outlet flap assembly is operating smoathly while heeting and cooling the oven

H H &
iniet and detector

tﬁ?
”“‘s

consumable replacement

E.{ For the inlets installed, perform inlet maintenance as defined in the 7820 manual — "Maintaining Your
GC" - for the inlet(s) installed.
i?.{ Replace the split vent trap cariridge filter on units with these inlets: Split/Splitless Capillary (SSL),
. Multi-Mode Inlet (MM, Programmed Ternperature Vaporizer (PTV), Volatiles Interface (VI).
if the inlet system is used in Split Mode thh viscous samples mspect and clean the split vent tube on

o8 P mod Fhemde - Pl o ey phmpm s o i & oy Shnom Samba L o
HIC H l!CL Gliu l!ubll Ui lC})(ObC U IC lUUlHS UC{V“CCH LRI H"(‘Jl Oi\u BIg QlJH!. Yciit L!Op
ﬁ/ If the GO inciudes a Flame lonization Detastor (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Exarnine the FID collector and castie assemblies for

contamination — clean as necessary.

i Zero all pressure sensors per the procedure in the 7880 "Advanced User Guide”.
Perform inlet pressure decay tesi{s) as defined in the 7890 “Troubleshooting Manual”.
If the PM Is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM,

Ef/ Record if test passed or failed in the resulis table.

Revision: 2.01, Issued: September 15, 2021

Agile Document Number: DO013618 5

DE number: 44166.7597222222 page 9 of 9
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ALS Msaintenance

{3 Section NOT applicable

0¥ Check all cabling and configuration seltings between GC, tray, and injectors.
a Vacuum or remove any dust, especially around fans.

d Check operation of all fans.

tZ{) Check syringe for smooth plunger operation.

{ Check for smooth operation of the needle support - clean if fiecessary

Hestore Instrument

& Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

2" Bake out the system, then restore the normai operating conditions

& After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior 1o PM.

& Perform a chemical checkout. If this is a routine PM, inject the custorner's sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the gualification procedure
as a guide for final instrument st up and checkout.

Revision: 2.01, Issued: September 15, 2021 '

Agile Document Number: DO0T3618 b .
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I3 Atiach available reports/printouts of all tests to this documentation,
Record the Preventive Maintenance service activity in the customer's records/loghook.

cd Update/reset instrument maintenance counters as approptiate.

@ Affix the PM sticker to the system or instrument logbook based on the customer’s request.

r g Complete the Service Enginser Comments section if there are additional cormnernts.

@/ Review with the customer this service, paris replaced, and test resulis obtained.

@/ If the instrument firmware was updated, record the details of the change in the Service Engineer's
- Commenis box or if necessary, in the customer’'s 1Q records.

Supply the customer with a copy of the Smart Alerts flyer,

3 Describe Smart Alerts to the customer.
& Install Smart Alerts if requested.

-

7880 GG Test Resulis Tahle
‘Dietecior Signal Dutputs Afiter PM Service
Front deiector output 2,_3 e
Back detector output — 22Z§ Q/i
AUX detector output N/A % ?72,9 g
‘Pressure decayfest ‘Expecied test rasult | Acfualtestresult
- e s L Paen
Front infet pressure decay test sess %5}
i
Back inlet pressure decay test Pass 5%5‘6

Renvision: 2.01, Issued: September 15, 2021
Agile Document Number: D0013618

DE number: 44166.7597222222
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7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a genera} PM and the
customer has a preferred set of consumables, you may use the customer's consumables.

SSL Capillary Inlet PM Lit, Splitless 5128-6407 i
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B I
SSL Capillary Ulira Inert Injet Gold Seal with 5180-6144 78920A/8
Washer ‘ N/a
8BL Capillary Ultra Inert Inlet Spiitless Liner - 5190-2293 7890A/B
Single taner with Glass Waol , | N4
881 Capiitary Ulira Inert inlet Low Pressure Drop | 5190-2295 1 7890A/B
Split Liner - N /4;
with Glass Wool
PP Inlet PM kit 5188-6408 7890A/B N/A
Splitvent frap PM ki1, single cartridge {for MMI, | 5188-6495 7890A/B A
Pivaevi N /
WM Cleaning Kit $3516-80820 78901—\{ B N /’,q.
PTV Septumless Head Rebuild Kit 5182-9747 78904/8 N/A-
PTV Septumless Head Teflon Guide 51829748 7820A/B N /,Q\
tgnitor {glow plug) assembly with O-ting 19231-60680 | 7890A/B |
FiD Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N/A
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B ¥ /4.
High Temperature .0718-inch FID Jet for capillary | G1531-80620 7890A/B J\y
FID base / A
Eiandard 0184dnch FID Jet for packed column 1871020110 7880A/R )
with packed FID base , i‘«{/ﬁ
Standard .071-inch FID Jet for capillary column | 19244-80560 7880A/B }J
with packed/adaptable FID base /4
High Tempetature .018-inch FID Jet for capillary | 19244-80620 7890A/B N
column with packed/adaptable FID base /Q’
MPD Jet, universal fit, .01 1-incn D G1534-80580 7890A/8 Y.J /4
NPD Jet, universal fit, 011-inch ID Extended | G1534-80590 7890A/8 N /(;
tip
SSL Capillary Ulira Inert Inlet Gold Seal with 5180-6144 7890A/B N éé'
Washer .
551 Caplitary Ultra inert inlet Spiitiess Liner - 5150-2293 7850A/6
Single taper with Glass Wool N&
*=1D Collector Replacement Kit, if neeciad G1531-67001 7890A/8 N /*Q‘

Revision; 2.01, lssued: Septernber 15, 2021

Agile Docurment Number: DO013678 q

DE nurber: 44166.7587222222 Page °_ of 1 e - Agilent

© Agilent Technologies, Inc. 2021



2 sty
Agtlent
s 2

%,

8 ATt sopre i s Oy sl il
H EAE R FRAR S TN I MEGER W S50 0¢ S0 S04

Service Engineer Comments

i there are any specific points you wish to note as part of performing the service or other fiems of
interest for the customer, please write include them in this box.

f\),zmé) fo (d/wgféf\;.}\/\ /}&D dé&'-/ }/‘73& 3%79\5'@[51’((5

ad n J'w{‘/’f@ﬁ Nexame ..

.t % E :
Service Completion

é@O ﬂ7 {Z q Qé Date service completed Zb géff»’ QQZZ
g Customer signature

Total number of pages in this document A ?m%d

Service request number

Aglient signature

Revision: 2.01, Issued: Septernber 15, 2021

Agile Document Number: D0313518

DE nurber: 44166.7597222222 Page
© Agilent Technologies, Inc. 2021




RECALIBRATION

DUE DATE:
Calibration Certification Information
Cal. Date: September 21, 2022 Rootsmeter $/N: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/n: 0068
Veol. init Vol. Final Lol. ATime 4ap AH
Run {m3} {m3}) (m3) {min} {mm Hg) {in H20)
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 6 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.7 8.00
Data Tabulation
Pa )( Tsid )
Vstd Ostd \/ AH( Pstd /\ Ta Qa AH(Ta/ P 3)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.33489 0.9882 1.1807 1.4750
0.8744 1.4184 2.8160 0.9830 1.4309 1.7789
= 2.01042 = 1.2588%
QSTD b= -0.02659 QA b= -0.02312
r= 0.9999%6 r= 0.9999%6
Calculations
Vstd={AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)}
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd = R
Qstd= 1/m <<JAH( £ )( L ))b) 0a= 1/m << [aH( Ta/Pa )> b)
Standard Conditions
Tstd: 298.15 °y RECALIBRATION
Pstd: 760 mm Hg
Hey US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b:intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-2008




Thai Environmental Technic Limited
VBN madadunasanlng 310

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 11-Jul-23

ITEM: TSP Serial No: (No.34 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 29.4 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.40 1.934 60.0 57.00 Slope : 30.1839
2 $.40 1.707 54.0 52.00 Intercept: 0.2667
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9859
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : ==

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K % 7

Pstd = 760 mm Hg Approve By : [TAMApY M;
For subsequent calculation of sampler flow:

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

m— s o s eo——tm—]

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand



Thai Environmental Technic Limited
VYN maladsuInaening 31nm

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 11-Jul-23
ITEM: TSP Serial No: (No.35 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) :25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.4 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model ; TE-5025A Qstd Intercept : -0.236590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope; 30.1571
2 9.20 1.691 54.0 52.00 Intercept: 0.3626
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9846
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By - =

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K }
Pstd = 760 mm Hg Approve By : ?Xﬁ\f’\" Ua\l M.
For subsequent calculation of sampler flow:
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

ecmnme———— o R WA WA

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand



Thai Environmental Technic Limited
UsHN malagunadeulng sina

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 13-Jul-23

ITEM: TSP Serial No: (No.37 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
AverageTemp (°C) : 28.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope : 30.2297
2 9.20 1.691 54.0 52.00 Intercept: 0.1413
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9875
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : — .

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K y
Pstd = 760 mm Hg Approve By . PD??\MW’V[WL
For subsequent calculation of sampler flow:

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech

ITEM : PM10O

Site ID : Bangkok Date: 13-Jul-23
Serial No: (No. 19 ) Calibrate By : Pipat
Site Conditions
760.00 Corrected Pressure (mm Hg) ! 760.0

Temperature (deg K) : 298.0
Corrected Average (mm Hg) : -
Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch
Model : TE-5025a
Serial# : 0068

Qstd Slope : 2.01042
Qstd Intercept : -0.03659
Calibration Due Date : 21-5ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 11.80 1.727 60.0 60.00 Slope : 35.8414
2 9.00 1.510 54.0 54.00 Intercept: -0.3794
3 7.00 1.334 50.0 50.00 Corr. Coeff: 0.9909
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: s

Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
IC = corrected chart response
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m(D)[Sqrt(298/Tav)(Pav/760)]-b)

Approve By ?f A% %’/ W),

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited

s ess——————————————————_—L Lot e

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Site ID : Bangkok
21

Location : Thai Environmemtal Tech
ITEM : pPM10

Serial No: (No. )

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Calibration Orifice

Corrected Pressure (mm Hg) :
Temperature (deg K)
Corrected Average (mm Hg) :
Average Temp: (Deg K) :

Date: 11-Jul-23
Calibrate By :

Pipat

760.0
: 288.0

Qstd Slope
Qstd Intercept
Calibration Due Date :

Make : Tisch '
Model : TE-5025A

Serial# : 0068

N
H

2.01042
-0.03659
21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.60 1.784 62.0 62.00 Slope: 33.95187
2 10.00 1.591 56.0 56.00 Intercept: 2.6249
3 7.40 1.371 52.0 52.00 Corr. Coeff: 0.9894
4 5.20 1.152 42.0 42.00
5 3.20 0.908 32.0 32.00 ¢ of Observations: 5

Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

I
Qstd = standard flow rate Tav = daily
IC = corrected chart response Pav = daily
I = actual chart response
m = calibrator Qstd slope Calibrate By
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:
1/m((D)[Sqrt(298/Tav)(Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

o

b = sampler intercept
= chart response

average temperature
average pressure

- e

Wmmmm/ M,

a— e —

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Jul-23

ITEM : PM10 Serial No: (No. 24 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0

Temperature (°C) : 25.0 Temperature (deg K) : 298.0

'''''''''''''''''' Corrected Average (mm Hg) : -

Average Temp (°C) : 28.9

Average Press. (mm Hg) : 750.6
Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025a Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.756 60.0 60.00 Slope : 34.3830
2 9.40 1.543 54.0 54.00 Intercept: 0.9890
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b]

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

1C = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((D[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

_ e C

?f&wﬁm«aj M,

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date : 10-May-23 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759.9

Brand . API Humidity (50+15 %) : 50.0%RH

Model : 200 A Dilutor . API M700 S/N 825
Serial Number : 80 (No.7) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . AQ0962SK

Calibration of Span

Supply Gas Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) % diff of Span
NOx NO NO, NOx NO NO,
Zero 0.0 2.5 2.1 0.4 0.0 0.0 0.0 0.0
Span 400.0 376.0 377.0 -1.0 400.0 400.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outp%it Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.025
100.0 98.8 98.2 0.6 -1.80 ~-0.018 1.80
200.0 1988.1 198.7 0.4 -1.30 -0.007 0.65
400.0 399.4 399.1 0.3 -0.90 -0.002 0.22
Average Diff (%) 0.67
Multi Point Calibration
450.0
400.0 y = 0.9987x-0.74 -
’ RP=1 /“
- 350.0
a /
[«
£ 3000 /
§ 250.0
5 200.0 oo R
= 150.0
= .
s
< 100.0 /
50.0
0.0 ; : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
fi o
Calibrate by: [ / ¢£ . Approved by : /}72‘;’3’1@0&” ([;
udlunsafi : 00 Tuflowsid 02/00/15 mufinuuresy : QF-QP16-06

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
YSHN madagaaaaylng 91na

Analyzer Calibration Report

Calibrate Date : 10-May-23 Temperature (°C) : 25°C
Analyzer Type @ NOx Barometer (mmHg) : 759.2
Brand : API Humidity (50£15 %) : 50.0%RH
Model . 200 B Dilutor . API M700 S/N 625
Serial Number : 393(No.19) Zero Air : API M701 S/N 1928
Range : 500 ppb Standard gas ; ADOS62 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy (pb) NOx NO NO, NOx NO NO, ° P
Zero 0.0 0.5 0.1 0.4 0.0 0.0 0.0
Span 400.0 387.0 384.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(pp )‘ : Outpx‘xt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.2 0.2 0.20 0.001 0.05
100.0 99.8 98.8 1.0 -1.20 -0.012 1.20
200.0 189.7 188.5 1.2 -1.50 -0.008 0.75
400.0 401.0 399.5 1.5 -0.50 -0.001 0.13
Average Diff (%) 0.53
Multi Point Calibration
450.0
y = 0.9989x% - 0.56 -
400.0 I /
~ 350.0
) /
o
£ 3000
& 250.0 e
a ‘ /
5 200.0
3 -
= 150.0
c /
< 100.0 /.a
50.0 -
0.0 ¥ : y ¢ ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
. —
Calibrate by: - Approved by : I '5/&0&1‘ ’B
ndluasadt : 00 Fufiousd 02/09/15 @fiuuesy | QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date : 11-May-23 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759-0

Brand : APT Humidity (30£15 %) : 50.0%RH

Model . 200 E Dilutor . API M700 S/N 625
Serial Number : 731(No.28) Zero Air . API M701 S§/N 1926
Range : 500 ppb Standard gas . RA00962 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of Span
i @) T N6x | ~o | No. | wox | No | No, | P
Zero 0.0 3.4 3.1 0.3 0.0 0.0 0.0 .
Span 400.0 384.5 381.2 3.3 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) yz p-(ppb) : Output Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.8 0.4 0.4 0.40 0.001 0.10
100.0 89.8 99.1 0.7 -0.90 -0.009 0.90
200.0 188.7 198.5 1.2 -1.50 -0.008 0.75
400.0 398.5 398.4 0.1 -1.60 -0.004 0.40
Average Diff (%) 0.54
Multi Point Calibration
450.0
y=09954x-0.1 _
400.0 el A
= 350.0 /
£ 3000
& 2500 /
a
5 200.0
£ 1500 e
c /
< 100.0 /u
50.0 o
0.0 & : : : e,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
'
L/ Troyedion P
Calibrate by:  ~] . Approved by : (y aehes
f] ¢
W/
udluasad : 00 Suflouiid 02/09/15 ufiuuvesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTENG SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

\«:‘\“\\‘\\Lﬁ"’z
X

TEL. 0-2717-3000-20  FAX.0-2719-9484

Cert.No.:

Certificate of Calibration

Equipment :
Manufacturer :
lodel :

Serial No. :

ID No.:

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( /) Pornthippa Tameyakul
(

} Malee Butkruea
() Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
XP205DR

1129273885

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023

15°Cto 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Waly. -

Approved Signatory

25 April 2023

The Uncertainties ave for a confidence probability of approximately 85%

HSC-TISI-TIS17025
CALIBRATION 06008

23MM161

Page.: 10f3

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Sexvices.

A 0053465




Equipment : Electronic Balance Cert.No.: 23MM161
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-01460C-13
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
- Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
. Range capacity 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) (tmg) (k)
80 79.99946 +0.00054 0.15 2.00
200 199.9984 +0.0016 0.30 - 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading (g)
80 0.000023
200 0.00008

a 1158497



Equipment : Electronic Balance Cert.No.: 23MM161
Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-01460C-13
Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table Front
Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

{g) - (g) (g9) (g) (g) (g)
-0.0001 -0.0001 -0.0002 -0.0001 0.0000 0.0001

3. Departure from nominal value
Balance Measurement Coverage

Applied Weight Reading Correciion Uncertainty Factor

(g9) (a) (9) (tmg) (k)
Unload 0.00000 0.00000 0.038 2.28
0.01 0.01000 0.00000 0.039 2.28
0.05 0.05000 0.00000 0.039 2.28
1 1.00001 -0.00001 0.040 2,23

2 2.00001 -0.00001 0.040 2.23

5 5.00001 -0.00001 0.042 2.17
10 10.00001 -0.00001 0.045 213
20 20.00001 -0.00001 0.051 2.06
50 49.09998 +0.00002 0.085 2.00
80 80.00002 -0.00002 0.15 2.00
200 199.9999 +0.0001 0.30 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 %.

-000-

a 1158496
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WO-WO0-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 13t mailadunadesing

Date Tested:

September 29, 2023

$1ha Recommendation Recertification

Address :  1/6 ¥ 1NAMINY 145 Period 6 Months
UUINEEWIUTS lUnasWIUg Recertification Due: March 29, 2024
ATUNNUTIUAT 10240 Date Last Certified: April 3, 2023

User Name: Khun Nattapong Visit Number: 20f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 07851310024C

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



} WO-WO0-02471695/

Perkin=imer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078S1310024C DATE TESTED : September 29, 2023

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

ollo
XX

HEHHBEE
X -

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

Py

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

D. Adjust water and gas pressure regulator settings.

P

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

HIEE
-

X

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

~

HIE
=

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

~

A. Torch View Alignment.

HIH
~

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Perkin

For the Better

WO-W0-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078S1310024C DATE TESTED : September 29, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.009 0.00702

Ni 231.604 nm <0.011 0.00780

Ni  341.476 nm <0.015 0.01192
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01500
Precision

Zn 206.200 nm % RSD <1.0 0.60

Mg 280.271 nm % RSD <1.0 0.36

Mg 285.213 nm % RSD <1.0 0.67

Ba 455.403 nm % RSD <1.0 0.72
Detection Limits : Axial As 193.696 nm 3(SD) ppb 1.11

Se 196.026 nm 3(SD) ppb 7.96

TI  190.801 nm 3(SD) ppb 0.05

Pb 220.353 nm 3(SD) ppb 3.67
Detection Limits : Radial As 193.696 nm 3(SD) ppb 0.28

Zn 213.857 nm 3(SD) ppb 0.83

Mn 257.610 nm 3(SD) ppb 0.07

La 379.478 nm 3(SD) ppb 1.89

Ba 455.403 nm 3(SD) ppb 0.08

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (1B X 1000)/(1S-IB) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (IB X 1000)/(S-1B) Mn 257.610 nm < 30 ppb 23.89

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



} WO-WO0-02471695/

Perkinzimer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departmept-PerkinElmer Ltd.

—_—
Authorized Representative : /a-) W %57 waﬁ%

( iphan Promlumda )

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinBlmer Number: N8300221

Description: Instrument Calibration Standard 4

Matrix: 5% HNOs 7022
Lot Number: 58-169CRY1 Gertification Date: MAS{ -

Expiration Date: Ngv 3 8 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyle Labeled Weasured SR
As 100 pg/mlL 99.8 ugiml. 3103a* Pb 50.0 pgfmb 49.8 pgimbL 3128
Tl 100 ygiml. 984 pg/mb 3158 Se 50.0 pg/imL 49.8 pgimb 3148*
Cd 50.0 yg/imb.  50.0 pgiml 3108*
* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets fraceable to MIST.
We guaranise ihat our PerkinElmer TruQ Atemic Speclroscapy Standards are stable and accurate o £0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the surm of cumulative errors assodiated with the analylical determinations, pipetting, and diluting io final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double delonized), and leached, triple-rins

ed bottles. All glassware used is class A,

Ceriifying Officer: &?[ * &J‘E‘;&E{n

PertinBiney lns.

1.5.4, Tl 1-282-025-4500
#.5.8 Toll Froe: 1-BH0-752-4000

PerkinElnmer’

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.



erkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO.
Certification Date: MAY - znzz

Expiration Date: NOV 3 0 2023

Lot Rumber: 58-169CRY1

* Instrumental Ansalysis using ICP 8pecirometer:

Analyte  Labeled Measured SR Analyte L.abeled Measured SRM
As 100 pg/mb 99.8 pg/mt 3103a* Pb 50.0 yg/mb 49.9 pg/imb 3128*
Tl 100 pg/mb 99.4 pg/ml 3158* Se 50.0 pgfmlL 49.8 pug/mb 3149
Cd 50.0 yg/mi.  50.0 pa/ml. 3108*
* - indicates NIST SRM + - indicates CRM (wher NIST SRM is not available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for detzils of certification.

Balances are calibrated with weight sets iracesblato MNIST.
We guaranise that our PerkinElmer TruQ Atomic Speciroscopy Standards are stable and accurate to 20.5% of cerlified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the surn of cumulative errors associated with the analylical determinations, pipetiing, and diluling to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double delonized). and feached, triple-rins
gt bottles. All glassware used is class A

} Certifying Officer: 7 h &W:W

PorkinElmer, ina.

#.5.5. e 1-203-925-4500
11.8.4. Toli Froe: iasasmﬂa

PerkinElimer’

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.




PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691578
Description: Multi-Element Standard
Matrix: 2% HNQO:

Lot Number: 58.146CRX Certification Date: APR - — 2027

Expiration Date: (JCT 9§ 7073

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 50.0 ug/mL. 48.3 ugiml 3103a* Ni 10.0 pg/mb. 9.82 pygimb

K 50.0 pg/mL 50.0 ug/mil. 3141e* Sr 10.0 pg/mt. 10.0 pgfml

La 10,0 ygimt. .81 pg/ml. 3127a* Zn 10.0 pg/mb 9.99 pgimb

Li 10.0 yg/ml. 9.96 pg/mlb. 3128a* Ba 1.00 pg/mbL 0.896 ug/mL

Mn 10.0 pgiml. 10.1 pgfmb 3132* Mg 1.00 yg/ml. 0.882 pg/ml.

* «indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets raceable to NIST.
We guarantee that our PerkinBimer TruQ Alomic Spectroscopy Standards are stable and acourale to +0,5% of cerlified
concentration until the expiration date, provided the standards are kept lightly capped and stored under normal laboratery
conditions. This valte is the sum of cumulative errors associated with the analytical determinations, pipetiing, and diluting to fingl
volume. For these sclitions we use high purity acids, ASTM Type | water (18 megohm double defonized), and leached, triple-ring
ed bottles. All glassware used is class A,

Certifying Officer: QY s %52{\{4/{0

PerkinElmer’

PerkinElmer, inc.

155 Toh T-E0R-025-4600
0.5.A. Toll Free: %a%%-?%?-@%ﬁﬁ '

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 58-146CRX1

Certification Date: %@C‘z’ = 2%22
Expiration Date: Ngy’ 33 2{}23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyie Labeled Measured SRM
As 500 ug/ml.  48.3 ug/ml. 3103a* Ni 10.0 pg/mb 9.88 ug/ml 3138*
K 50.0 pg/mb. 50.0 pgfmb 31412 Sr 10.0 pg/ml. 10.0 pg/mb 3153e*
La 10.0 ygiml.  9.91 po/mbl 3127a* Zn 10.0 pg/mb 9.99 ug/ml. 3168a*
L 100 pg/ml. 8.96 po/ml 3128e* Ba 1.00 pg/imk 0.896 pg/ml 3104a*
Mn 10.0 yg/mL 10.1 ygfmb 3132* Mg 1.00 ug/mL 0.892 pg/mb. 3131a*

* - indisates NIST SRM T - indicates CRM {when NIST SRM is not available}
Reference Multi: Lot 57-138CR, 3-250MJ, §7-024CR, 57-208CR

Refer o side 2 for details of certification.

Balances are calibrated with weight sels traceable to NIST.
We guarantee that our PerkinEimer TruQ Atomic Spectrosnopy Standards are stable and acourate 1o 20.5% of certified
conceniration until the expiration date; provided the standards are kepttightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting o final
volume, Forthese solutions we use high purity acids, ASTM Type | water (18 megohm double deiohized), and feached, triple-rins

ed Botiies. All glassware used is tlass A,

} Cerlifying Officer: 7 ¢ 1%’325‘2.!,440

PerkinEimer

5.4 Tel: 1-203-925-4500
.5.4. Toli Free: 1-808-762-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Cliobhal $ervice Training Department

Service Fngineer Ceriification

This is to certify that the above mentioned
PerkinClimer representative has been trained to
service the instrument indicated below:

ICP2201B Optima 8300 & Optima AX/5X/7X00 Series

5
et by
S

S ——

N
/)

f/f/;/
instructors 4 Dates July 20, 2012

@@@?ﬁ@@@&

/) @M
Certified byye {W “

{Atanadger, Clobal Training Operations)
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NSC-HISETIS yiOZS
CALIBRATION 0037

3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-66/0197 MTC No. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhambhaeng 145, Khwaeng/Khet Saphansung, Bangkok 10240.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+£3)°C
Manufacturer : Tenmars Relative Humidity : (50 % 15) %

Model : TM-100 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology {Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 10 Jan. 2023
Date of Calibration 1 16 Jan. 2023 1/ 3\V

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Arnphoe Khlong Luang, Soi 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpal@tistr.orth Websitewaw tistr.orth E-mail : mic@tistr.orth F-mail : sumales@tistr.orth




!\’SC-TISI'TIS“WOZS
CALIBRATION 0037

1"TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 MTC No. EEL. BP.  60/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz2) TIEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration ;16 Jan. 2023 2/ ﬁ/

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

FM.BL.MTC.00Z Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkaok 10900,
Changwat Pathumthani 12120, Thailand Amphoe hMuang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. {66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66} 0 2579 8592

E-mail : rumpai@tistr.or.th Website:wvaw tistr.orth E-mail : mic@tistrorth E-rail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBEATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197 MTC No. EEL. BP. 60/0166
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 113.96 =0.04 +0.10 10.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5 +2.0%
3. Total Distortion ‘
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit.
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 4180 2.60 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

o

F |

%5

Date of Issue . 18 Jan. 2023 Ref: 2011266011000062001
End of Certificate

. 050l .
Electrical and Electronic Standards Laboratory

Date of Calibration ;16 Jan. 2023 Industrial Metrology and Testing Service Centre

3/3

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

Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 fiu 3 Tambon Khlong Ha, Amphce Khlong Luang,  Sol 1€, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. {86) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (86) 0 2577 9009 Fax. {66) 0 2323 9165 Fax (66} 0 2579 8592

E-rmail : rumpai@tistr.orth Websitewwwy tistr.orth E-mmail - mic@tistronth E-mail : sumalee@tistr.orih




Sound Level Meter Calibration Report

Thai Environmental Technic Limited

USHN matagsIndouing 319

Equipment Type : Sound Level Meter Calibration Date 24-Aug-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (233)°C © 256 °C
Accuracy :94.00.3 dB and 114.0+0.5 dB Relative Humidity(50=15°%) . 500 %RH
Frequency rat 1,000 Hz =1% Dued Date of Calibrate 30-Sep-2023
Calibrator Serial NO. 0 181203570
. Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem o o o
Brand | Model | SerialNO.| Acoustic dB | A5l |a3a2|aSen 3| mae +dB =dB | Calibrate
94.0 94.1 941 | 941 | 94.1
18 ACO 6226 070046 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
19 ACO 6226 070047 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
94.0 942 94.2 94.2 94,2
20 ACO 6226 070048 94.0 0.2 PASS
114.0 114.2 114.2 | 1142 | 1142
94.0 93.9 93.9 93.9 93.9
21 ACO 6226 070048 94.0 0.1 PASS
114.0 113.9 113.8 | 113.9 | 1138
94.0 93.8 93.8 93.8 93.8
23 RION NL-21 | 00487676 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
25 ACO 6226 100098 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 93.8 93.8 93.8 93.8
26 ACO 6226 100099 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 4.1
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
84.0 93.9 93.9 93.9 93.9
29 ACO 6226 100102 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 93.9 93.9 893.9 93.8
30 ACO 6226 100106 94.0 0.1 PASS
114.0 113.9 113.9 | 113.8 | 1139

Calibration By

Approve by

?B”W\Mm/ M,

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com e www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaitand
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Thai Environmental Technic Limited
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Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-Aug-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (233)°C 256 °C
Accuracy :94.0+0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 30-Sep-2023
Calibrator Serial NO. - 181203570
I Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem o 19 1]
Brand | Model | Serial NO.| Acoustic dB | a¥efi1 |n3efi2z|adafi 3| A +dB +dB | Calibrate
94.0 94.1 941 | 941 | 941
31 ACO 6226 | 110098 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 93.9 939 | 939 | 939
32 ACO 6226 | 110105 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 940 | 940 | 940 | 940
33 ACO 6226 | 110096 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 939 | 939 | 939 | 939
34 ACO 6226 | 110099 94.0 0.1 PASS
114.0 1139 | 113.9 { 1138 | 1139
94.0 93.8 938 | 93.8 | 938
35 ACO 6226 | 110097 94.0 0.2 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 942 | 942 | 942 | 942
36 ACO 6226 | 110102 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 941 | 941 | 9441
37 ACO 6226 | 110101 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 939 | 93.9 | 939 | 939
38 ACO 6226 | 110106 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139
94.0 94.1 941 | 941 | 941
39 ACO 6226 | 110104 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.2 942 | 942 | 942
40 ACO 6226 | 110100 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
Y,
Calibration By
Approve by &Tﬁ\mum/ Y\/)

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com e www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 24-Sep-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7590 mmHg
Standard - [EC 60942 Temperature (23+3)°C L2560 °C
Aceuracy :94.0£0.3 dB and 114.0£0.5 dB Relative Humidity(50+15%) : 50,0 %RH
Frequency rat 1,000 Hz %1% Dued Date of Calibrate 31-Oct-2023
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem P z s
Brand | Model | Serial NO.| Acoustic dB | a¥efi1 | aSef 2| asefi3| mAw +dB +dB | Calibrate
94.0 938 | 938 | 938 | 938
18 ACO 6226 | 070046 94.0 0.2 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 938 | 938 | 938 | 938
19 ACO 6226 | 070047 94,0 0.2 PASS
114.0 1138 | 113.8 | 1138 | 1138
94.0 94.1 941 | 941 | 941
20 ACO 6226 | 070048 94,0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 939 | 939 | 939 | 939
21 ACO 6226 | 070049 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.9 | 1139
94.0 939 | 939 | 939 | 939
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 942 | 942 | 942 | 942
25 ACO 6226 | 100098 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 94.1 | 941 | 941
26 ACO 6226 | 100099 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 939 | 939 | 939 | 939
28 ACO 6226 | 100101 94,0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 942 | 942 | 942 | 942
29 ACO 6226 | 100102 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 938 | 938 | 938 | 938
30 ACO 6226 | 100106 94.0 0.2 PASS
114.0 113.8 | 113.8 | 1138 | 1138

Thai Environmental Technic Limited

Calibration By

Approve

by

—

VY

VY&WM ‘4\1

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand




Thai Environmental Technic Limited

YSUN madadIIndaNIng 910a

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-Sep-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard : IEC 60942 Temperature (233)°C . 2560 °C
Accuracy :94.0 +0.3 dB and 114.020.5 dB Relative Humidity(50+15 %) . 500 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 31-Oct-2023
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjusf{ Deviation Result
tem s [ 1
Brand | Model | Serial NO.| Acoustic dB | a59f1 |n5e¥i2| afan3| wie +dB +dB | Calibrate
94.0 94.2 942 | 942 | 942
31 ACO 6226 | 110098 94.0 0.2 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.1 941 | 941 | 94.1
32 ACO 6226 | 110105 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 93.9 | 939 | 939
33 ACO 6226 | 110096 94.0 0.1 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.1 941 | 941 94.1
34 ACO 6226 | 110099 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.7 937 | 937 | 937
35 ACO 6226 | 110097 94.0 0.3 PASS
114.0 113.7 | 113.7 | 113.7 | 113.7
94.0 94.2 942 | 942 | 942
36 ACO 6226 | 110102 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 941 | 941 | 94.1
37 ACO 6226 | 110101 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.9 939 | 939 | 939
38 ACO 6226 | 110106 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 1139
94.0 94.1 941 | 941 | 94.1
39 ACO 6226 | 110104 84.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 114.0
94.0 93.9 939 | 939 | 939
40 ACO 6226 | 110100 ' ' : 94.0 0.1 PASS
114.0 1138 | 113.8 | 113.8 | 1138

Thai Environmental Technic Limited

Calibration By

Approve by

—
[

va/‘ M

o Tel : +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand




Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © 24-Sep-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard - 1IEC 60942 Temperature (23+3)°C . 2560 °C
Accuracy 2 94,0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency rat 1,000 Hz =1% Dued Date of Calibrate : 31-Oct-2023
Calibrator Serial NO. : 181203570
] Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Brand | Model | Serial NO.| Acoustic dB | A1 | aSeni 2| aSeni3| maw +dB £dB | Calibrate
94.0 94.1 941 | 941 | 941
51 ACO 6236 | 152077 94.0 0.2 PASS
114.0 1141 | 1141 ] 1141 | 114.1
94.0 939 | 939 | 939 | 939
52 ACO 6226 150142 94.0 0.1 PASS
114.0 113.9 | 113.9 | 1139 | 1139
94.0 94.1 941 | 941 | 94.1
53 ACO 6226 | 160095 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 940 | 940 | 940 | 940
54 ACO 6226 | 160096 94.0 0.0 PASS
114.0 113.9 | 1139 | 113.9 | 113.9
94.0 94.1 941 | 941 | 941
55 ACO 6226 | 160097 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 114.0
94.0 939 | 939 | 939 | 939
56 ACO 6226 | 160098 94.0 0.1 PASS
114.0 113.9 | 1138 | 113.9 | 1139
94.0 940 | 940 | 940 | 94.0
57 ACO 6226 | 160099 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94.1 94.1 | 941 | 94.1
58 ACO 6226 | 160143 94.0 0.1 PASS
114.0 1214.0 | 1214.0 | 1214.0 | 1214.0
94.0 940 | 940 | 940 | 940
59 ACO 6226 | 160203 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 938 | 938 | 938 | 938
60 ACO 6226 | 160204 94.0 0.2 PASS
114.0 1138 | 113.8 | 1138 | 113.8

Calibration By

Approve by P)’&?’WWM el /M

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited

USHN matadunaasnIng a1na

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 24-Sep-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C 2560 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) : 500 % RH
Frequency 1at 1,000 Hz %1% Dued Date of Calibrate 31-Oct-2023
Calibrator Serial NO. : 181203570
Instrument Calibrated Reference Before Adjust After Adjusq Deviation Result
Item = = -
Brand | Model | Serial NO.| Acoustic dB | a¥afil [aSefi 2| nfefi3| wdy | +dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
61 ACO 6226 160205 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 93.8 93.8 93.8 93.8
62 ACO 6226 160211 94.0 0.2 PASS
114.0 113.7 113.7 | 1137 | 1137
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.1 | 1141 ] 1141 | 1144
94.0 93.9 93.9 93.9 93.9
64 ACO 6226 160213 94.0 0.1 PASS
114.0 113.8 113.9 | 1138 | 1139
94.0 94.0 94.0 94.0 94.0
66 ACO 6226 160215 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
67 ACO 6226 160216 94.0 0.0 PASS
114.0 113.9 113.9 | 113.9 | 1139
94.0 941 94.1 94.1 94.1
68 ACO 6236 222036 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.7 93.7 93.7 93.7
69 ACO 6236 222037 94.0 0.3 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
70 ACO 6236 222038 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 93.8 93.8 93.8 93.8
71 ACO 6236 222039 94.0 0.2 PASS
114.0 113.8 | 113.8 | 1138 | 113.8
94.0 94.1 94.1 94.1 94.1
72 ACO 6236 222040 94.0 0.1 PASS
114.0 1141 114.1 1141 114.1

Calibration By

Approve by

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Certificate of Calibration

Certificate Number . SPR23020460-7 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name © Noise Dose Meter
Manufacturer © SOUNDTEK
Model © ST-130

Serial Number » 220100050

ID. Number © No.30

Environmental Conditions

Ambient Temperature © 28°CtT 3°C Received Date . 24 Feb 2023
Relative Humidity © 50% tT15% Calibration Date 1 25 Feb 2023
Location of Calibration . In-Lab Recommend Due Date : 25Feb 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue : 26 Feb 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by ~

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number . SPR23020460-7

Calibration Report

Reference Standards

Y2,

)

AL
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0
KA CALIBRATION AND

0

\ =

DHAENSIONAL MEASUREMENT
ACT - 2080

Page :2 of 3

e EQUIPMENt Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. :

Result

SPR23020480-7

of Calibration
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ACCREDITED
[ TOREE PG -
CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT =~ 2080

Page : 3 0f 3

Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
| Standard UG Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 84.0 0.0 0.0 0.15
114 1141 1141 0.1 0.1 0.15
Sclect G Unit : 68
Standard UUC Reading Error Uncertainty
: Setting Fast Slow Fast Slow (£)
: g4 84.0 94.0 0.0 0.0 0.15
5 114 113.9 113.9 0.1 0.1 0.15
: Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%
-~ &nd of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR23020460-9 Page: 1 0of 3

Customer » Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model © ST-130

Serial Number 1 220100052

[D. Number ¢ No.32

Environmental Conditions

Ambient Temperature © 23°CT 3°C Received Date © 24 Feb 2023
Relative Humidity © 50% T 15 % Calibration Date . 25 Feb 2023
Location of Calibration © In-Lab Recommend Due Date : 25 Feb 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue . 26 Feb 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

L

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15rev.0
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Certificate Number : SPR23020460-9
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ACT~ 2050

A
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Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



B

T S ACCREDITED
NS e TR
TR CALIBRATION AND
f DIMENSIONAL MEASUREMENT
ACT- 2080

Result of Calibration

Certificate No. :  SPR23020460-9 Page : 30f 3
Range : 94 to 114 d8 Function: @1kHz
Select A Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 84.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15
Selecl  C Uil - dB
> Standard UUC Reading Error Uncertainty
- Setting Fast Slow Fast Slow ()
. 94 94.0 94.0 0.0 0.0 0.15
= 114 113.9 113.9 -0.1 -0.1 0.15
‘ff" Select 7 Unit : dB
- Standard UUC Reading Error Uncertainty
Seiting Fast Slow Fast Slow ()
94 94.0 84.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

- End of Certificate ~

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR23020460-11 Page: 1 of 3

Customer © Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer . SOUNDTEK
Model : ST-130

Serial Number . 220100054

{D. Number © No.34

Environmental Conditions

Ambient Temperature 23°Ct 3°C Received Date © 24 Feb 2023
Relative Humidity D 50% T15% Calibration Date . 25 Feb 2023
Location of Calibration © In-Lab Recommend Due Date © 25Feb 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue 1 26 Feb 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

reproduced except in fullwithout written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by %

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR23020460-11

Reference Standards

CALIBRATIGN AND
DIMENSIONAL MEASUREMENT
ACT = 2050

Page :2 of 3

Equipment Name

Modsl

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of
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Certificate No.:  SPR23020460-11 Page : 30of 3
Rangs : 94 to 114  dB Function: @1kHz
Select A Unii : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 94.0 0.0 0.0 0.15
114 114.0 - 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.8 -0.1 -0.1 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow fFast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate ~

SP~-FM-04-15 REV.0



Certificate of Calibration

Certificate Number © SPR23030020-2 Page: 1 of 3

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkek 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model . S8T-130

Serial Number © 220100055

ID. Number ¢ No.35

Environmental Conditions

Ambient Temperature © 23°CT 3°C Received Date © 01 Mar 2023
Relative Humidity © 50% T15% Calibration Date © 07 Mar 2023
Location of Calibration : in-Lab Recommend Due Date © 07 Mar 2024
Calibration Procedure ;. SP-CPE-04-01 Date of Issue : 08 Mar 2023

Method of Calibration

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

requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is 1o contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Prayoon| Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23030020-2

Calibration Report

Reference Standards

ACCREDITED

CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT =~ 2050

Page :2 of 3

Equipment Name

Model

Serial No.

Certiﬁcater No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable 1o the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

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

Certificate No. :  SPR23030020-2 Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit - dB
Standard UUC Reading Error Uncertainty
Seiting Fast Slow Fast Slow ()
g4 94.0 4.0 0.0 0.0 0.15
114 113.8 113.9 ~0.1 -0.1 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
. 94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
- Select  Z Unit : dB
- Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.

- End of Certificate -

LD

SP-FM-04-15 REV.O
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Certificate of Calibration

Certificate Number : SPR23020329-1 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkaok 10240, Thailand.

Equipment Name : Noise Dose Meter
Manufacturer : Tenmars

Model : 8T-130

Serial Number : 200300134

ID. Number - No.29

Environmental Conditions

Ambient Temperature 23°Cct 3°C Received Date . 17 Feb 2023
Relative Humidity D 50% T 15 % Calibration Date : 21Feb 2023
Location of Calibration : In-Lab Recommend Due Date . 21 Feb 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue 1 22 Feb 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

3

Calibration Officer { Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number SPR23020329-1

Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate Na. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

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

Certificate No.: SPR23020329-1 Page : 3 0f 3
Range : 94 to 114  d8 Function : @1kHz
Select A Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 ~0.1 ~-0.1 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 ~0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reporied uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- £nd of Certificate ~

SP—-FM-04-15 REV.0
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Certificate of Calibration

Ceriificate Number . SPR23020480-8 Page: 1 of 3

Customer . Thai Environmental Technic Limited.
/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name : Noise Dose Meter
Manufacturer : SOUNDTEK
Model ©ST-130

Serial Number © 220100051

ID. Number © No.31

Environmental Conditions

Ambient Temperature © 23°CT 3°C Received Date ;24 Feb 2023
Relative Humidity D B50% tT15% Calibration Date . 25 Feb 2023
Location of Calibration o In-Lab Recommend Due Date . 25 Feb 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue . 26 Feb 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fzil calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15rev.0
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Calibration Report

Certificate Number : SPR23020460-8

Reference Standards

CALIBRATION AD
DIMENSIGNAL MEASUREMENT
ACT - 2050

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No. | Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166| 17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



[N |

©9

Y,
% S Q ai ’/('[“h‘\‘\\s orms.‘g;;g;f%%s%ﬁ;%“aw
Ceriificate No. :  SPR23020460-8 Page : 3 ¢f 3
Range : 94 114  dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 84.0 24.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15
Select  C Unil © dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
- End of Certificate -

The result of calibration was found accurate as show on date and place of calibration only.

SP-FM-04-15 REV.0



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i‘ﬁﬁﬂz
3414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %770 X
M 3

NSC-TISI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. :
Page :

23H553

Certificate of Calibration o a

Thermal Environment Monitor
This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210140
HD 2
Used ltem

03 March 2023

09 March 2023
to 13 March 2023
2303-0118DSC

(25 % 3) °C

Submitted by: Thai Environmental Technic Limited
+

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

(50 £ 20) %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ABA339 2211251 12 Oct 2023
2.The 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 maintained at:-
-National Institute of Metrblogy Thailand (NIMT)

Calibrated by :
Issue Date :

Chakrit Waewanjua
17 March 2023

Approved Signatory :

[ ]Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[ ] Viporn Tantiyawutti

B 0310132



Cert. No.: 23H553

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Ta
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (#°C)
20.021 19.8 -0.221 0.42
29.990 28.9 -0.090 0.42
40.012 40.0 -0.012 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uucr Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
20.021 19.8 -0.221 0.42
29.990 29.9 -0.090 0.42
40.012 40.0 -0.012 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (°C)
20.021 20.0 -0.021 0.42
29.990 29.9 -0.090 0.42
40.012 39.9 -0.112 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty muitiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:
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Certificate No. :
Page:

Certificate of Calibration

Thermal Environment Monitor
This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210143
HD 5
Used ltem

03 March 2023

08 March 2023
to 13 March 2023
2303-0118DSC

(25 + 3) °C

Submitted by: Thai Environmental Technic Limited
+

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

(50 £ 20 ) %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 A5A339 2211251 12 Oct 2023
2.The 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 maintained at:-
-National Institute of Metrology Thailand (NIMT)
~3 Fof”‘/

Calibrated by :
Issue Date :

Chakrit Waewanjua
17 March 2023 [

Approved Signatory :

] Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[] Viporn Tantiyawutti

B 0310135



Resuit of Calibration:- Without Adjustment
Function: Temperature Measurement for Ta
Standard uuc*
Temperature Reading
(°C) (°C)
20.021 19.8
29.990 207
40.012 39.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uuc*
Temperature Reading
(°C) (°C)
20.021 19.9
29.990 29.7
40.012 398.7
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tg
Standard uuc*
Temperature Reading
(°c) (°C)
20.021 19.8
29.990 20.7
40.012 39.7

UUC* : Unit Under Calibration

Error
(*C)
-0.221
-0.290
-0.212

Error
(-C)
-0.121
-0.290
-0.312

Error
(C)
-0.221
-0.290
-0.312

Cert. No.: 23H556

Page.: 2 of 2

Uncertainty

of Measurement

(#°C)
0.42
0.42
0.42

Uncertainty

of Measurement

(°C)
0.42
0.42
0.42

Uncertainty

of Measurement

(x°C)
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i@gﬁ?
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TEL. 0-2717-3000-24 FAX. 0-2719-9484 ’

CALIBRATION 0008

Certificate of Calibration = cerieate :;e-j zenost

Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
Sertal No.: 3522210144
ID No.: HD 6

Condition As-Received: Used ltem

Received Date: 03 March 2023
Calibration Date: 09 March 2023
to 13 March 2023
Reference: 2303-0118DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: { 26 £ 3 ) °C

Relative Humidity: (50 + 20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :
instrument Model Serial No. Certificate No. Due Date

1) Handheld Thermometer With Sensor 1521 ABA339 2211251 12 Oct 2023

2.The 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 maintained at:-

-National institute of Metrology Thailand (NIMT)

V"‘QOW

Calibrated by :  Chakrit Waewanjua Approved Signatory :
Issue Date : 17 March 2023 [ ]Chakrit Waewanjua

[ ]Pornthippa Tameyakul
[/] Viporn Tantiyawutti

B 0310153



Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Ta
Standard uuc*
Temperature Reading
(°C) (°C)
20.025 19.9
30.018 29.7
40.007 39.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uuc*
Temperature Reading
(C) (°C)
20.025 20.0
30.018 29.7
40.007 39.7
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tg
Standard uuc*
Temperature Reading
(C) (°C)
20.025 18.8
29.990 29.7
40.012 39.7

UUC* : Unit Under Calibration

Error
¢C)
-0.125
-0.318
-0.207

Error
(°C)
-0.025
-0.318
-0.307

Error
(C)
-0.225
-0.280
-0.312

Cert. No.: 23H557

Page.: 2 of 2

Uncertainty

of Measurement

(+°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(#°C)

0.42
0.42
0.42

Uncertainty
of Measurement
€39
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty muitiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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Equipment :
Manufacturer:
Model :

Serlal No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. :
Page:

23H560
1of 2

Certificate of Calibration

Thermal Environment Monitor

This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
352221014/
HD 9
Used ltem

03 March 2023

09 March 2023
to 13 March 2023
2303-0118DSC

(25 £ 3) °C

Submitted by: Thai Environmental Technic Limited
N

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

(50 £ 20) %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber,

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1621 ABA339 2211251 12 Oct 2023
2.The 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 maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Chakrit Waewanjua Approved Signatory : M ?GW

Issue Date :

17 March 2023 [

] Chakrit Waewanjua
[ 1Pornthippa Tameyakul
[ 1 Viporn Tantiyawutti

B 0310141



Cert. No.: 23H560

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Ta
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
20.011 19.9 -0.111 0.42
30.009 29.9 -0.109 0.42
40.030 39.8 -0.230 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (=°C)
20.011 20.0 -0.011 0.42
30.009 29.9 -0.109 0.42
40.030 39.6 -0.430 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(C) (°C) (C) (°C)
20.011 20.0 -0.011 0.42
30.009 29.9 -0.108 0.42
40.030 39.7 -0.330 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 . I/‘\\ N

GUB IO

TEL. 0-2717-3000-24 FAX. 0-2719-9484 HSC-T{SI-TISWOS
CALIBRATION 0008

Certificate of Calibration — certfe®® :;f 2an052

Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 3b22210148
ID No.: HD 11

Condition As-Received: Used ltem

Received Date: 03 March 2023
Calibration Date: 09 March 2023
to 13 March 2023
Reference: 2303-0118DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 + 3 ) °C

Relative Humidity: (50 +20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 AS5A339 2211251 12 Oct 2023

2.The 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 maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chakrit Waewanjua Approved Signatory : vige aal
Issue Date : 17 March 2023 [ ]Chakrit Waewanjua

[ ]Pornthippa Tameyakul
[ ] Viporn Tantiyawutti

B 0310143



Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Ta
Standard uuc*
Temperature Reading
(°C) (°C)
20.011 19.9
30.009 20.8
40.030 39.6
Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Tnw
Standard uuc*
Temperature Reading
(°C) (°C)
20.011 19.9
30.009 20.8
40.030 39.6
Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Tg
Standard uucH
Temperature Reading
°C) (°C)
20.011 20.0
30.008 29.9
40.030 39.6

UUC” : Unit Under Calibration

Cert. No.: 23H562

Page.: 2 of 2
Uncertainty
Error of Measurement
(°C) #C)
-0.111 0.42
-0.209 0.42
-0.430 0.42
Uncertainty
Error of Measurement
(°C) #°C)
-0.111 0.42
-0.208 0.42
-0.430 0.42
Uncertainty
Error of Measurement
(°C) (#°C)
-0.011 0.42
-0.109 0.42
-0.430 0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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