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TET— THAI ENVIRONMENTAL TECHNIC LIMITED
uSuh InAdnavIvadouing 9na

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 7-Feb-24 Initial  Final Average
Barometric press, Pb | 759.101 759.50 759.30 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-06 Serial No. 913428

Metering System ID Model. S-110

DGM Number 604 Correction factor(Yr) 1.0209

DGM Model SK25EX Last Calibration Data] 26-May-23
Orifice Ref . DGM Temperature ( ¢ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume V., |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 100.01 | 28.00 | 28.00 | 29.00 | 28.50 8.36 1.0210 46.0144
25.00 100.00 99.98 | 28.00 | 28.00 | 29.00 | 28.50 6.49 1.0203 46.2635
50.00 100.00 99.76 | 28.00 | 28.00 | 29.00 | 28.50 4.58 1.0201 46.1911
80.00 100.00 99.47 | 28.00 | 28.00 | 29.00 | 28.50 3.59 1.0201 45.5396
100.00 100.00 99.21 | 28.00 | 28.00 | 29.00 | 28.50 3.23 1.0209 46.1689
Average 1.0205 46.0355
Dued Date of Calibrate 8-Feb-25

Calibrated by : Approved : PMW)W{) M .

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.
Note: For AH@, Orifice pressurc differential that equates to 0.75¢fim (0.0212m3/min) at standard temperature and pressure, acceptable tolerance of individual values from

the averge is +-0.2inches (5. 1mm)H20.

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

® Tl : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tct1995.com @ www.iet1995.com
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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 %) N
ul,,l..\\\

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSeTISLTIS f702s
CALIBRATION 0008

)

&
%,/

>>,§<..<<<

Certificate of Calibration =~ cetfieae :‘;f 2apedt

Equipment : Humidity/Barometer/Temp.
Manufacturer: Lutron This certificate may not be reproduced other than in fuf,
except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B011413
ID No.: NO.6

Condition As-Received: Used item

Received Date: 12 March 2024
Calibration Date: 15 March 2024
Reference: 2403-0381DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 23 = 2) °C

o 1/6 Soi
Relative Humidity: (50 £ 15 ) % /6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240
Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date

1) Standard Barometer DPi1142 1422505046 MP-0094-23 03 May 2024

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:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : /I‘H?‘/'fof /O
Issue Date : 18 March 2024 [ ]Phalinee Prabpaipal

] Sura Suwannasri

[Attapol Panurach

B 0337435




Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 740 mmHg to 780 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 739.90 | 749.89 | 759.89 | 769.89 | 779.89
UUC™ Indication (mmHg) 740.6 750.5 760.5 770.6 780.6
Error (mmHg) 0.70 0.61 0.61 0.71 0.71
Decreasing Pressure

Applied Pressure (mmHg) | 779.89 | 769.89 | 759.89 | 749.89 | 739.90
UUC* Indication (mmHg) 780.6 770.6 760.5 750.5 740.6
Error (mmHg) 0.71 0.71 0.61 0.61 0.70

The uncertainty of measurement was = 0.12 mmHg
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor & = 2, providing a leve! of confidence of approximately 95 %.

-000-

Cert.No.: 24pP897
Page: 2 of 2
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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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate of Calibration

.
N

,
s,

.

Z,
4,

N

K

TN
“Aorly Aot

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

Certificate No. :

NSC-TISI-TiS17025
CALIBRATI{ON 0008

247625

Page: 10of 2

Digital Thermometer With Sensor

Digicon

DP-52
1.411635
No.10

Used Item

12 March 2024

04 April 2024
to 10 Aprit 2024
2403-0381DSC

(25 +3) °C

(60 £20)%

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

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controlier 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 instruments :

Instrument

1) Digital Thermometer

2) Industrial Platinum Resistance Thermometer

3) Digital Multimeter

4) Standard Thermocouple Probe (Type S)

Model Serial No. Certificate No, Due Date
1529 A4B760 2311123 21 Sep 2024
5627 824302 2311123 21 Sep 2024
2700 4016315 23EH24 06 Oct 2024
TCS TCS-001 TT-0004-24 09 Jan 2025

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

3.This Certification is traceable to the Intemational System of Unit maintained through:-

~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Anuchit Pangchata
18 April 2024

o

Approved Signatory :

[ ]Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[ V] Wanlop Larpkern

B 0339236



Cert. No.: 24T625
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 1D No. NO.10
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)
180 200.0012 200.0 -0.0012 0.74
180 400.0019 399.9 -0.1019 1.4
180 589.98 601.9 1.9200 3.1

UUC* : Unit Under Calibration

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

-000-

-

a 1210754



Thai Environmental Technic Limited
VSHN managaganing a1na

Portable Gas Calibration Report

Date of Calibration: 1-Jun-24

Manufacturer : E-instruments Ambient Condition
Instrument Model : 44008 Temperature (2325 °C):  25.0 *C
Instrument serial no. : 4101 - Humidity (55¢15%RH): 50.0  %RH
Instrument 1D § - Barometer (mmHg) : 7595 mmHg

Standard gas References

Oxygen (0;) June 26, 2031
D824463 Linde June 5, 2026
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

| Parameter  Btandard gad | Reading |Actual Error]  Test Limit |  Results
0, (%vol) 2.0 2.0 20 +0.2 % vol PASS
14.0 14.0 0.0
0.0 0.0 0.0
NO (ppm) 198.0 199.0 1.0 PASS
392.0 394.0 2.0
0.0 0.0 0.0 +5.0 ppm 0...100
S0, (ppm) 406.0 403.0 -3.0 pp\’g‘:ﬁ/ 0 Ef@%%rgd PASS
804.0 802.0 2.0 ppm
0.0 0.0 0.0
CO (ppm) 404.0 405.0 1.0 PASS
793.0 795.0 2.0

Calibrate by: (//%%pproved by : Q\p\*{\ftuz&/ 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)2373-79 79 e admin @tet1995.com e www.tet1995.com



Jiranatee Associates Co.,Ltd
63/14-15, 67/35-38

Petchkasemn 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 {Thailand}

Tel: +6608680812

Mobile: 466863999453

E-mail: jnac-calibration@jiranatee.com
Wehb site: www.jiranatee.com

Certificate Na. : COF-008-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

iD NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

NSC — TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

: 0068

: Used item

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

: 08 Aug 2023
: 17 Aug 2023
117 Aug 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.0£3.0 °C
:55.0+15.0 %RH
11010+ 10 hPa

: 24 hours at ambient conditions..

: The average values during mkeasureyment‘arye 23.8"Cand 54.3 %RH.

NOTED: The certificate is valid only ta the item calibrated an date and place of calibrotion.

TABULATION OF RESULTS:

The table on next page give the measured values.

Catibrated by:

&imr. Sarawit Thachalad
O Miss Jittraporn Lertsomphol

p—

\{
i i
A& Approved signatory: ...

v ~

tJIRANATEE ASSOCIATES CO.,LTD.

Page 1 of 2 Pages

Colibration procedure: .

The Orifice gas flow device was calibrated against
Standard Rotary Displacemient Meter (Roats
Meter) Model G65/IMC/W2-dp, The W)-CL-004
was used as a calibration guideline,

Truceubility.

This certificate provides a traceability of The
measurement ta recognized the national
standords; and to realization of the international
system of units (SI) through the VSL (National

: Metrolbgy‘lnstiwte of Netherlands) via Certificate

number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the stendard uncertainty multiplied by a
coverage factor k=2, Which far a normal
distribution carresponds to a coverage probability
of approximately 85%. The standard uncertainty
has been determined in accardance with the GUM
‘Evaluation of measurement

data - Guide to the expressian of uncertainty in
measurement’

/)
A7

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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Continuation of Certificate of Calibration Number COF-008-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Crifice gas flow device was calibrated by direct comparisan method with the Standard Rotary Displacement Meter {Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C {298.15 K} and 760 mmHg for standard termperature and standard pressure respectively. :

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [0,]
Plate [Pa) [Ta] [Tm] ¥ i
m>/min mmHg °c °c mmHg inH,0 m?/min

1 0.700 754.191 23.89 23.40 50.276 1.674 1.291 0.651
2 1.00S 754.148 23.80 23.70 54.969 3.395 :1.839 0.929
3 1.118 754.084 23.88 23.81 37.664 4.407 2.095 1058
4 1.175 754.076 23.87 23.79 27.625 ©5.018 2.236 1.127
5 1.420 754.047 23.89 23,81 27.348 7.362 2.708 1.363

Slope (m): 1.99045

Intercept (b): -0.00789

Correlation coefficient (r): 0.99979

Uncertainty {,=2): 0.015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [0g]
Piate [Pa] [Ta] [Tm] ¥
m’/min mmHg °C . c mmHg inH,0 m*/min

1 0.700 754.191 23.89° 23.40 50.276 1.674 0.812 0.654
2 1.005 754,148 2380 23.70 54,968 3.395 1.156 0.932
3 1.118 754.084 23.88 23.81 37.664 4.407 1.318 1.062
4 1.175 754.076 23.87 23.79 27.625 5.018 1.406 1.132
5 1.420 754.047 23.89 23.81 27.348 7.362 1.703 1.368

Slope {m): 1.24671

Intercept {b): -0.00497

Correlation coefficient {}: % 0,99879

Uncertainty {k = 2): '0.015 m*/min

***gnd of Certificate of Calibration***

{
|
3
!
!
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JIRANATYE ASSOCIATES CO.,LTD.




Thai Environmental Technic Limited
USEN maladunadonlng 9106

High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic

ITEM : TSP

Barometric Pressure (mm Hg) : 760.00

Site ID : Bangkok

Date :

Serial No: (No.31 ) Calibrate By :

Site Conditions

Calibration Orifice

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

3-Jul-24

Fipat

760.0

298.0

Make : Tisch
Model: TE-5025A

Qstd Slope : 1.99045

Qstd Intercept : -0.00789

Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd indicate iC
Test # {(in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.766 60.0 57.00 Slope: 29.7233
2 9.80 1.577 54.0 52.00 Intercept: 5.5932
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9893
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt{Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

| = 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((1)[Sqrt(298/Tav)(Pav/760)]-b)

Calculations

m = sampler slope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By =

Approve By : ) YA IA

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




Thai Environmental Technic Limited
YSHN madadndanlng a0

High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic

ITEM: TSP

Barometric Pressure (mm Hg) : 760.00

Site ID : Bangkok

Date: 2-Jul-24

SerialNo: (No.11 ) Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (degK) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Make : Tisch
Model : TE-5025A

Qstd Slope : 1.99045

Qstd Intercept : -0.00789

Serial#t: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # {in H;0) {m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.801 60.0 57.00 Slope: 28.9413
2 9.60 1.561 54.0 52.00 Intercept: 6.5287
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9862
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd){Tstd/Ta))-b]
IC =1[Sqrt{Pa/Pstd)(Tstd/Ta}]

Qstd = standard flow rate

IC = corrected chart response

[ = 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((1)[Sqrt{298/Tav)(Pav/760)]-b)

m = sampler slope
b =samplerintercept
= chart response
Tav = daily average temperature
Pav = daily average pressure

Calibrate By : =<

Approve By

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

/i

TANMU A / )

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 o admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
USHN madagdunadanlng 31na

High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic

ITEM : TSP

Barometric Pressure {mm Hg) : 760.00

Serial No: (No.35 )

Site ID : Bangkok

Date: 4-Jul-24

Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K} : 2938.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Make : Tisch
Model: TE-5025A

Qstd Slope : 1.99045

Qstd Intercept : -0.00789

Serial#t: 0068 Calibration Due Date : 16-Aug-24
Calibration information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFMI) (corrected) Linear Regression
1 12,40 1.773 60.0 57.00 Slope: 30.0810
2 5.20 1.528 54.0 52.00 Intercept: 5.4789
3 7.00 1.333 50.0 48.00 Corr. Coeff: 0.9855
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations; 5

Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
iC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
| = 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((1)[Sqrt(298/Tav)(Pav/760)]-b)

Calculations

m = sampler slope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By — .
Approve By )?)?‘wgw/ )

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



Thai Environmental Technic Limited
USEN matadunadanlng a10a

Location : Thai Environmental Technic

High Volume TSP&PM-10 Calibration Report

Site ID : Bangkok

Date: 1-Jul-24

ITEM : TSP Serial No: (No.27 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 125.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.4 Corrected Average {(mm Hg) : -
Average Temp (°C) : 30,5 Average Temp: (Deg K} : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.39045
Model: TE-5025A Qstd Intercept : -0.00789
Serial#f: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) {corrected) Linear Regression
1 12.40 1.773 60.0 57.00 Slope: 29.7516
2 9.60 1.561 54.0 52.00 Intercept: 5.6088
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9890
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd){Tstd/Ta)}-b] m = sampler slope

IC =1[Sqrt(Pa/Pstd){Tstd/Ta}]

Qstd = standard flow rate
IC = corrected chart response
| = 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((1){Sqrt(298/Tav){Pav/760)]-b)

Calibrate By

b =sampler intercept

| =chart response

Tav = daily average temperature
Pav = daily average pressure

=

Approve By : gﬁ%ﬁﬁ /f} /

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

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 14S 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
VIEN matagunandeulng 3106

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmental Technic Site ID : Bangkok Date: 1-Jul-24

ITEM : PM10 Serial No: (No. 22 ) 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. (mm Hg) : —'7“5_4".2-""::_: Corrected Average (mm Hg) : -
Average Temp (°C) : 32,4 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model : TE-5025A Qstd Intercept : -0.00789
Serial#t: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 35.0171
2 9.00 1.511 54.0 54.00 Intercept: 0.5142
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9923
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Calculations

Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta})-b] m = sampler slope
IC =1{Sqrt(Pa/Pstd)(Tstd/Ta}] b =samplerintercept
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 : _ =

b = calibrator Qstd intercept

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

0 /
Vrowana/ M

Pstd = 760 mm Hg Approve By
For subsequent calculation of sampler flow:
1/m((1[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
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



Thai Environmental Technic Limited
UsEn mataaunaasulng 910e

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmental Technic

ITEM : PM10

Barometric Pressure (mm Hg) : 760.00

Site ID : Bangkok

Date: 3-Jul-24

Serial No: (No. 17

) Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K} : -

Make: Tisch
Model: TE-5025A

Qstd Slope : 1.99045

Qstd intercept : -0.00789

Seriali#f: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd indicate IC
Test # (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34.7808
2 9.20 1.528 54.0 54.00 Intercept: 0.7107
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd}{Tstd/Ta))-b]
IC =i[Sqrt{Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

[ = 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((1)[Sqrt{298/Tav)(Pav/760)]-b)

= sampler slope
b =sampler intercept
= chart response
Tav = daily average temperature
Pav = daily average pressure

Calibrate By : — .

¢

Approve By Vit 1Y)

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



Thai Environmental Technic Limited
USHN madaduadonlng s

High Volume TSP&PM-10 Calibration Report

Location: Thai Environmental Technic

ITEM : PM10

Serial No: (No.

Site iD : Bangkok

Date: 4-Jul-24

29)

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. (mm Hg) : 754.4 Corrected Average (mm Hg) : -
Average Temp (°C) : 315 Average Temp: (DegK) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99045
Model: TE-50252 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34.8135
2 9.20 1.528 54.0 54.00 Intercept: 0.5379
3 7.40 1.371 50.0 50.00 Corr. Coeff: 0.9949
4 5.00 1.127 40.0 40.00
S 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta}]

Qstd = standard flow rate
IC = corrected chart response
= 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((1)[Sqrt(298/Tav){Pav/760)]-b)

Calculations

m = sampler slope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By : — =

Approve By

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

7

0 ]
[\ /
e/ ¢

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 a www.tet1995.com



Thai Environmental Technic Limited
USEn wmatagaadeynlng ana

Location: [hai Environmental Technic

ITEM : PM10

High Volume TSP&PM-10 Calibration Report

Site ID : Bangkok Date: 4-Jul-24

Serial No: {No. 25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) :
Temperature (°C) :

Average Press. (mm Hg) :
Average Temp (°C) :

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (DegK) : -

Make : Tisch Qstd Slope : 1.99045
Model: TE-5025a Qstd Intercept : -0.00789
Serial#t: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test# (in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.759 60.0 60.00 Slope: 34.1977
2 9.20 1.528 54.0 54.00 Intercept: 1.5135
3 7.00 1.333 50.0 50.00 Corr. Coeff: 0.9883
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt{H20{Pa/Pstd}(Tstd/Ta))-b]
IC =i[Sqrt(Pa/Pstd){Tstd/Ta)]

Qstd = standard flow rate
IC = corrected chart response
I = actual chart response

Calculations

m = sampler slope

b =samplerintercept

| =chartresponse

Tav = daily average temperature
Pav = daily average pressure

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 /
4 A

Pstd = 760 mm Hg Approve By </7?§V?[06i lﬁ

For subsequent calculation of sampler flow:
1/m((1){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
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com



Certificate Of Analysis
Special Gases Mixture

Customer Details ~
Name: Address: ' Customer TagNo

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 45, Sapansoong,
Khet Saphan Sung, Bangkok 10240

Certificate Details
. Number: 1734/23 Date of Issue: 5-jul-2023 Expirydate  5-ul-2026
Material Details , ‘ '
Production Order: 90178560 Material Code: 640300-5K-44 CylinderNo. ~ AD0917SK
Gas content: 5.520 W Filling pressure: 145.0 bar . - (GA660SS
Cylinder Owner: LINDE Cylinder Matenal: Spectraseal viindersize. = a0L
Laboratory Report ' - -

Analytical Result
Norminal

Component Concentration Analysis Result! Uncertainty? k‘:,:‘,Méthodof‘An
Nitric Oxide 40.0 ppm 40.5 ppm t1t%relative  (6)I-PB-352
Other NOx imputity Less than 2.0 ppm ;.
in Nitrogen

Reference Standard used in Assay
Reference Standard Cylindernumber
Nitric Oxide 25801356

in Nitrogen

instrument /Make/Model
FTIR Spectrometers Nicolet iS50

Recommend usage condition ,
inimum utilization: 5% of actual co
Storage condition: geepinwellventl
 Comments ‘ .
~ When reordering, pleas

B5E N 6.5 AU
3384100 s (66) 233006333

nd 0:B0NST 24180
, hfsms{ss)z&:;‘/oazs




Thai Environmental Technic Limited
VSUN madagIndanlng a1na

NOx Analyzer Calibration Report

Calibrate Date :4-Oct-24 Temperature (°C) : 25°C
Analyzer Type : NOX Barometer (mmHg) :760.0
Brand : Teledyne Humidity (50£15 %) 50.0%RH
Model : 200 E Dilutor : API M700 S/N 625
Serial Number :2789 (No.36) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Vs b % diff of
Supply Gas Ref Value(ppb) NOx No NO, o X0 NO, % diff of Span
Zero 0.0 6.5 0.0 . 0.0 0.0 0.0
Span 400.0 381.0 { 381.0 0.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) 3 p-(ppb) : Outpt.lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.2 0.2 0.20 0.001 0.05
100.0 100.5 | 100.2 0.3 0.20 0.002 0.20
200.0 201.0 ) 200.4 0.6 0.40 0.002 0.20
400.0 399.4 | 398.9 0.5 -1.10 -0.003 0.28
Average Diff (%) 0.18
Multi Point Calibration
450.0
y=0.9967x + 0.5
400.0 i
R*=1
= 350.0 /_‘
Jl_., 300.0
£ 2500
[a]
L .
= 1500
m
2 100.0 e
50.0 /
0.0 I . ; g :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{pph)
— Ve / v
Calibrate by: % /ﬂ)//’mg Approved by : ‘} m} ZZ m / 7
i lunsai - 00 fuﬁauﬁé‘w 02/09/15 avfinuurledu - QF-QP16-06

Thai Environmental Technic Limited

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

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



Thai Environmental Technic Limited
VSHN madaguadeyng anm

NOx Analyzer Calibration Report

Calibrate Date :7-0ct-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) :760.0
Brand : Teledyne Humidity (50£15 %) 50.0%RH
Model . T200 Dilutor . APT M700 S/N 625
Serial Number :5158 (No.31) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A00S17 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
ly G Ref Val b % diff of
Supply Gas ef Value(ppb) Nom <0 NO, Ox 7 NG, % diff of Span
Zero 0.0 0.9 0.4 0.5 0.0 0.0 0.0 0.0
Span 400.0 384.0 | 385.0 -1.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb  Differ
Ref Value(ppb) Yy p.(ppb) : Outpx‘n Difference A
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.3 0.1 0.30 0.001 0.08
100.0 99.8 99.7 0.1 -0.30 -0.003 0.30
200.0 201.1 | 200.5 0.6 0.50° 0.003 0.25
400.0 401.2 | 400.4 0.8 0.40 0.001 0.10
Average Diff (%) 0.22
Multi Point Calibration
450.0
y =1.0008x + 0.08
400.0 3
R*=1
= 350.0 //
£ 3000
& 250.0 /
a8
5 200.0 :
2 150.0 /
2 i
< 100.0 /n
50.0 -
0.0 7 ; < ] :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)

Y

Approved by :

Pm MU // M

A lungad : 00

Thai Environmental Technic Limited

o i

Tuieia 02/09/15

—————————————————————1

@URLILUHD T : QF-QP16-06

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 maldagdsuaasylng I1ne

NOx Analyzer Calibration Report

Calibrate Date :8-Oct-24 Temperature (°C) : 25°C

Analyzer Type : NOX Barometer (mmHg) : 760.0

Brand . Teledyne Humidity (50+15 %) 50.0%RH

Model : 200 E Dilutor . API M700 S/N 625
Serial Number :974 (No.34) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A00917 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb) .
ly G Ref Val b % diff
Supply Gas ef Value(ppb) o O NO, on 0 NO, % diff of Span
Zero 0.0 2.6 2.1 0.5 0.0 0.0 0.0 0.0
Span 400.0 362.0 | 360.0 2.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) b4 p.(ppb) ‘ Outp\.it Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.3 0.2 0.30 0.001 0.08
100.0 100.9 | 100.3 0.6 0.30 0.003 0.30
200.0 201.1 | 200.3 0.8 0.30 0.002 0.15
400.0 400.9 | 399.7 1.2 -0.30 -0.001 0.08
Average Diff (%) 0.15
Multi Point Calibration
850,01~
400.0 y=0.99285x+0‘42 -
R*=1
= 350.0
o
= 300.0
2 250.0
a
= 200.0
-E 150.0
1]
2 100.0 v
50.0 /
0.0 T :

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)

Calibratel; 7M 5 ﬁ})” ‘(Z/gj Approved by : ;ﬁﬂ “7('{/4//]7

ndlundad : 00 uiiouiid 02/09/15 @vAnuLYesy | QF-QP16-06

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 e admin@tet1995.com & www.tet1995.com .



Thai Environmental Technic Limited
USHN madagaIadaulng a1nm

NOx Analyzer Calibration Report

Calibrate Date :7-Oct-24 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) :760.0

Brand : Teledyne Humidity (50£15 %) 50.0%RH

Model : T200 Dilutor . API M700 S/N 625
Serial Number :5160(No.33) Zero Air . BPI M701 S/N 1926
Range : 500 ppb Standard gas : A00S17 SK

Calibration of Span

Supply Gas Ref Value(ppb) N};:fore O;Sgan.(pp;r) 5, Nojfter ofI\SIgan.(ppr)\I o % diff of Span
Zero 0.0 2.8 2.1 0.7 0.0 0.0 0.0 .
Span 400.0 344.0 | 341.0 3.0 400.0 400.0 0.0 0.0

Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) : OutleIt Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff

0.0 0.3 0.3 0.1 0.25 0.001 0.06
100.0 101.2 | 100.4 0.8 0.40 0.004 0.40
200.0 199.9 | 199.5 0.4 -0.50 -0.003 0.25
400.0 401.0 | 399.8 1.2 -0.20 0.000 0.05
Average Diff (%) 0.23

Multi Point Calibration

y =0.9985x +0.25

™

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value({ppb)

Calibrate by: 7@’7/;@{ Approved by : 5% ;W@fffn //17

541 T et o esm r;——— <
i luasaf : ou Yufeula 02/09/15 mutuurasy : QF-QP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
o Tel: +66{0)2373-7799({Auto) Fax:+66(0}2373-7972 2 admin@tet1995.com & www.tet1995.com



%,

Special Gases Mixture

Customer Details
Name: Address: Customer Tag No.:

Thai Environmental Technic Limited. 1/6 Soi Ramkhamhaeng 45, Sapansoong,
Khet Saphan Sung, Bangkok 10240

Certificate Details

Number: 2500/23 Date of Issue: 18-Sep-2023 Expiry date: 18-Sep-2027
Material Details
Production Order: 90179846 Material Code: 608400-5K-44 Cylinder No.: D636157
Gas content: 5.520 M Filling pressure: 145 bar Valve: (GA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40 L
Laboratory Report
Analytical Result
Component Nominal Concentration Analysis Result' Uncertainty’ “Methad of Analysis’ . Assay Date
Sulphur Dioxide 40.0 ppm 41.1ppm + 1% relative (6)1-PB-352 8-Sep & 18-Sep-23
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide BOC1506295G 25.35£0.25 ppm 9-jun-2024
In Nitrogen
Analytical Instruments used in Assay
Instrument /Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-S02 6-Sep-2023

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1. Ali results expressed in this report are on mole/mole basis, uniess atherwise speciied. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uricertainty is based on a standard uncertainty muitiplied by a coverage factor k=2, providing a level of confidence of approximately 950,
The measurement of this material is traceable to the Si thiough the reference gas standard which s traceable to Swiss National Standard of Mass or

other recognised national metrology institutes,

3.(1) Gas Chromatagraphy, (2} Paramagnetic Oxygen Analyzer, (3) Electiachemical Oxygen Analyzer, {43 Flectrochemical Moisture Analyzet,

(5} Total Hydracarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn

Page 1of 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.
this report shall not be reproduced exceptin full PE-002/FD06
Iss:1/2, 01 August 2023

USGN Awd (UstindAlne) iR (uwitw) Linde (Thailand) Public Company Limited
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Thai Environmental Technic Limited
USHN madagunaganlng sine

Analyzer Calibration Report
Calibrate Date 26-5ep-24 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (nmHg) : 760.0
Brand API Humidity (50+£15 %) : 50.0 %RH
Model 100E Dilutor - API M700 S/N 625
Serial Number 383 (No.12) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 6.3 0.0 0.0
Span 400.0 369.0 400.0 0.0
Multi Point Calibration
. iffer
Ref Value(ppb) JAnalyzer Disp.(ppb — Output le. e -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 899.2 -0.8 -0.01 0.80
200.0 199.3 ~-0.7 0.00 0.35
400.0 399.6 -0.4 0.00 0.10
Average Diff (%) 0.34
Multi Point Calibration
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Calibrate by: \; : Approved by AMUA |

uft lyasadi : 00

Thai Environmental Technic Limited

o

unedR 02/09/15

mvuuuresy : QF-QP16-06

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 e www.tet1995.cor



Analyzer

Calibration Report

Calibrate Date 4-0ct-24 Temperature (°C) 25¢C
Analyzer Type S0, Barometer (immHg) : 760.0
Brand Teledyne Humidity (50£15 %) : 50.0 %RH
Model 100 E Dilutor - API M700 S/N 625
Serial Number 110 (No.21) Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.3 0.0 0.0
Span 400.0 429.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) |Analyzer Disp.(ppb : Output Difference ,
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 89.8 -0.2 0.00 0.20
200.0 189.1 -0.9 0.00 0.45
400.0 398.7 -1.3 0.00 0.33
Average Diff (%) 0.26

iViulti Point Calibration
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Approved by :

Calibrate by: (/\/; ;mﬂ:fwf
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Thai Environmental Technic Limited

TuNouiiA 02/09/15

@IRAtUUY el : QF-QP16-06

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

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



Thai Environmental Technic Limited
USUN madaguandonlng s

Analyzer Calibration Report

Calibrate Date 2-0Oct-24 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 755.0
Brand APT Humidity (50+£15%): 50.0 %RH
Model 100E Dilutor - API M700 S/N 625
Serial Number 2658 (No.18) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.7 0.0 0.0
Span 400.0 366.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) JAnalyzer Disp.(ppb
ef Value(ppb) - {Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.8 -0.2 0.00 0.20
200.0 198.5 -0.5 0.00 0.25
400.0 400.3 0.3 0.00 0.08
Average Diff (%) 0.16

Multi Point Calibration
450.0
400.0 sz;x/c
= 350.0 -
Q
£ 300.0 /
2 2500
(=) /
§ 200.0 /u
P
21500 o
=
<< 100.0 /,
50.0 /
0.0 I : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Approved by : %/Z’i‘\’?t\ﬁl f\/}
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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 o admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited

Analyzer

VSUN maNagadenIng a1nm

Calibration Report

Calibrate Date 3-Oct-24 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand Teledyne Humidity (50+15 %) : 50.0 %RH
Model TML-50 Dilutor . API M700 S/N 625
Serial Number 502870 (No.19) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.1 0.0 0.0
Span 400.0 382.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) [Analyzer Disp.(ppb - Output lefel‘ence -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 101.1 1.1 0.01 1.10
200.0 199.8 -0.2 0.00 0.10
400.0 400.5 0.5 0.00 0.13
Average Diff (%) 0.34
Multi Point Calibration
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Calibrate by: /" 7N (/ﬁ : Approved by : AL M
{
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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 e www.tet1995.com .




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Calibration & Test Section : Meteorological Instruments Bureau

Issued by :
Date of Issue 19 September, 2024 Certification No. 332/24
Page : 1 of 2
Object Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type Weather Wizard [}
Serial No. WC50309B03 ID No. : No.28
Customer Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240.
1002.1 hPa

Barometric Pressure

Temperature  25.1 °c

Calibration Condition :

NATIONAL STANDARD WIND TUNNEL
Theodor Friedrichs FC014 Serial No. 9310119

: Micromanometer
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
: Standard Velocity at 20 - 30 m/sec

N.I.S.T. Test Reference Number 731/241460
Model DA-650-3TV (sensor TR-90AH)

: Ultrasonic Anemometer
(sensor 120629586)
: Standard Velocity af 0-~2@-m/sgC

Serial Number 110730029
JAPAN QUALITY ASSURANCE ORGANIZATION
X
Calibrated by : N(} %L\Qgp ; (, 3
Mr. Watcharapol Subwat g = ] %
iséiéﬁ‘gStan ’

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 332/24

19 September, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec inches H20 | inches H20 | m/sec m/sec m/sec

1.00 - - - 0.4 0.60

3.02 - - - 22 0.82

5.00 - - - 4.5 0.50

7.00 - - - 6.3 0.70

9.02 - - - 8.5 0.52

11.01 - - - 103 0.71

13.01 - - - 12,5 0.51

15.01 - - - 14.7 0.31

17.02 - - - 16.5 0.52

20.02 - - - 19.7 0.29

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180
270

0

90

Calibrated by : \ {\\ (QYO‘{\ (@)@d\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 August, 2024 Certification No. 299/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard [l

Serial No. WC91109A02 ID No. : No.24

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1007.0 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theaodor Friedrichs FCO14 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Veloc}ya‘ti@wwm%}f
yd
Calibrated by : N@Ad"@ﬁ\ Signdd :
Mr. Watcharapol Subwat Mr. PisoGd Pomsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 299/24

29 August, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer-| Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032
5.00 - - - 4.9 0.10
7.00 - - - 6.8 0.20
9.02 - - - 8.9 0.12
11.01 - - - 10.8 0.21
13.01 - - - 12.9 0.11
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETICN

TESTED WIND DIRECTION

0
90
180
270

0

Calibrated by : .
N@ML

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by :

Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 October, 2024

Certification No. 351/24
Page : 1 of 2
Object Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type Weather Wizard Il
Serial No. WCB0609A09 ID No. No.27
Customer Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425

Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/241460

: Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV

(sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

: Standard Velocity at 0 - 20 m/sec
,M
Calibrated by : W"QﬁrOk— Signf{ .
S e

Mr. Watcharapol Subwat

ﬁ‘ez\

ot

[
st

Mr. Piso¢d Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 351/24

17 October, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.04 - - - 6.7 0.34
9.02 - - - 9.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 12.9 0.11
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by :
N@*‘(}m.c}wk_

Mr. Watcharapol Subwat

Mechanical Engineer




THAT METFOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 March, 2024 Certification No. 130/24
Page : 1 of 2

Object : Wind speed and Wind direction

Manufacturer : Davis instruments Inc.

Type : Weather Wizard 1l

Serial No. : WC71104A46 D No. : No.25

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1011.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Uitrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730022 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at-8-=:20'm/seg

Calibrated by : HG -

Mr. Watcharapol Subwat

-
g

d Promsut

Mechanical Engineer



THA! METFEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 130/24

18 March, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - oo - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

g

Calibrated by :
Nebreopai_
bg

Mr. Watcharapol Subwat I\'Ieitew”i“ logic

Mechanical Engineer



TET

Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
VIHN madiagdanaaenng ana

Equipment Range 0.1-7.0 Umin

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration S/N 4491

Personal Pump Hi Flow/Low % L4 % o4
Item AN 1 ATIN 2 AN 3 Average Uncertainty
S/N Flow

1. 20110505093 1.5 1.4950 1.4950 1.4950 1.4950 10.0000
2. 20120103081 2.0 1.9890 1.9910 1.9920 1.9910 10.0015
3. 13427 2.0 1.9900 1.9900 1.9900 1.9900 10.0000
4, 20140505103 2.0 1.9940 1.9960 1.9970 1.9960 +0.0015
5. 20140505105 2.0 1.9960 ©1.9970 1.9970 1.9970 10.0006
6. 20140706029 2.0 1.9870 1.9900 1.9500 1.9890 +0.0017
7. 20140705053 2.0 1.9930 1.9930 1.9940 1.9930 +0.0006
8. 20151003045 2.0 1.9960 1.9970 1.9980 1.9970 +0.0010
9. 20151003024 2.0 1.9950 1.9950 1.9950 1.9950 +0.0000
10. 20151102081 2.0 1.9890 1.9900 1.9910 1.9900 +0.0010
11 20151002108 20 1.9940 1.9970 1.9980 1.9960 10.0021
12. 20151003021 25 2.4930 2.4950 2.4960 2.4950 10.0015
13. 20151003043 25 2.4900 24910 2.4920 24910 +0.0010
14, 20151003023 25 2.4890 2.4920 2.4920 24910 +0.0017
15. 20151003041 25 2.4950 2.4950 2.4950 2.4950 10.0000
16. 20151003020 2.5 2.4500 2.4900 2.4900 2.4900 +0.0000
17. 20180806027 1.0 0.9972 0.9984 0.9989 0.9982 10.0009

Calibration Date__10 / 11 [/ 67

X
Calibration By [RA)
%
Remark : Uncertainty Type A = c = SD
n
SD = Standard deviation
X = Mean




Cert

Equipment :
Manufacturer ¢

Model :

Serial No. :

I3 Mo. :

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

Submitted by :

Calibiration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure ;

Cealibrated by :

Approved by :

{ ) Unnopphol Harachai
{v/) Ponpan Paipim
{ ) Saithip Meangmai

fssue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2718-9484

ifi

NSC-TIShTIS7025
CAULIBRATION €008

Cert.No.:
Page.:

24CHQ222
10of3

cate of Cal

Spectrophotometer
Labtech

Biue Star A
1606UV1507
ins-LAB-004

Used ltem

09 April 2024

09 April 2024
2404-01130C-2

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

Laboratory { Thai Environmient Technic Limited)

(28.2-314)°C (On-Site)

(452 -40.3)% (On-Site)

In - house method :

CP-0OCH4 based on ASTM E 275-01

Saithip Meangmai

Hopes

Approved éignatory

17 April 2024

Tﬁe Uncertainties are for 2 confidence probabillly of approsimately 85%

This certificate mizy not be reproduced other than in full, except with the prior writien
Approva! of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Certf. No.:
Page:
Condition of calibration result
1. Reference Standard Material
Material Serial No. Certificate No. Due date
4. Absorbance Standard set 42527 116226 08 Nov 2025
2. Wavelength Standard set 20829 114509 11 Sep 2025
3. Wavelength Standard set 29829 1145610 11 Sep 2025
4, Stray Light Standard set ‘ 14004 108964 01 Feb 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
4. Spectral BandWidth : 2 nm
Scan Speed : Slow
Calibration Results : withoutf adjustment
Wavelength Accuracy
Certified Values ) Uncertainty of Coverage
of Reference Material UUG Reading Measurement Factor
(nm} {nm) {xnm} k
361.00 360.6 0.16 2.00
472.47 471.6 0.186 2.00
536.66 536.2 0.18 2.00
748.48 748.4 0.16 2.00
879,27 879.0 0.16 2.00

24CHO222
20f3




Cert. No. : 24CH0222

Page : 3of3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) {Abs ) { Abs) {abs ) k
Zero 0.0002 0.0028 2.00
0.5739 0.5722 0.0028 2.00
420.0
0.7085 0.7074 0.0030 2.00
1.0169 1.0146 0.0028 2,00
Zero -0.0001 0.0028 ’ 2.00
0.5214 0.5211 0.0028 2.00
546.1
0.6935 0.6926 0.0030 2.00
0.8978 0.9960 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.56286 0.5623 0.0028 2.00
635.0
0.7577 0.7570 0.0030 2,00
1.09486 1.0927 0.0028 2.00
Stray Light
* Straylight at

Reading at 260.4% nm £ 0.11 nm
26049 nm £ 0.11 nm

Abs 2.2284
%T 0.57

Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- Cut-off wavelength of stray light reference material (Potassium lodide) at Wavelength

- Result = Pass, if Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength

«*: Not NSC-ONSC Accredited

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 %.

-ofo-




@ "I'E—I" Thai Environmental Technic Limited

= ar = e ar o a»
WIEBN l“ﬂﬂ‘l—!ﬂaﬂ!l?ﬂaau‘l‘"ﬂ VINE

Preventive Maintenance and Performance Report

Methane-NMHC Analyzer

CONFIGURATION TESTED
MODEL SERIAL NUMBER DATE TEST DUE DATE
55C 55C-72555-371 11/1/2024 10/1/2025

Preventive Maintenance List:
1. Clean and inspect Analyzer

v Unplug power cord form the power source.
v Wipe/remove any dust.
v Inspect internal connectors for proper contact and placement.

v Verify operation of all replaceable parts.
2. Restore Analyzer

v Restore the normal operating conditions.
v Check and record the post PM detector signal output values. Results should be similar or lower

than the detector output recorded prior to PM.

Calibration System :

Standard gas
GASES Conc. Uncertainty Cer. No Cyl. No Exp. Date
Methane/Propane 2.0 ppm +0.2 ppm 1672/23 682621 26/6/25
in Air
Methane/Propane 20.0 ppm + 1.0 ppm 2205/22 14M343028 11/7/24
in Air
Methane/Propane 200.0 ppm +4.0 ppm 2969/23 53214 18/10/27
in Air

Page 1]3



O TET

Environmental: Temperature_25.0 'C

Test Results Table :

Thai Environmental Technic Limited
U3UN matiaganassulneg ana

Humidity_ 51 % RM

The calibration was performed following the triple point by Standard gas mixed Methane-Propane in Air

at concentration 2 20 and 200 ppm and verified by Standard gas mixed Methane-Propane in Air as

following :

Calibration Check (Before adjust)

Zero Span

Std. gas Reading Expected Drift Reading Expected Drift

(ppm) (ppm) (ppm) (ppm) (ppm) (%)

0.0 0.0 0.0 1.94 2.0 2.77

Methane 0.0 0.0 0.0 20.44 20.0 2.18

0.0 0.0 0.0 177.70 200.0 11.15

0.0 0.0 0.0 1.91 2.0 4.48

NMHC 0.0 0.0 0.0 17.93 20.0 10.33

0.0 0.0 0.0 206.83 200.0 342

Calibration Check (After adjust)
Std. gas Zero Span Evalvated
Reading | Expected Drift Reading | Expected Drift (£2%)
(ppm) (ppm) (ppm) (ppm) (ppm) (%)

0.0 0.0 0.0 2.00 2.0 0.10 pass
Methane 0.0 0.0 0.0 20.26 20.0 1.29 pass
0.0 0.0 0.0 200.03 200.0 0.02 pass
0.0 0.0 0.0 1.99 2.0 0.36 pass
NMHC 0.0 0.0 0.0 20.14 20.0 0.68 pass
0.0 0.0 0.0 199.81 200.0 0.10 pass

Page 2]3




@ _rE-l— Thai Environmental Technic Limited

USTN madindauadeonlng a1na

Linearity Check :
Conc. Methane Propane
(ppm) Reading Height Reading Height
2.0 2.00 41.97 1.99 17.57
20.0 20.26 265.45 20.14 286.17
200.0 200.03 2553.95 199.82 3133.95
; Methane Response
| 3000 - -
. S e e
R e
T L e
& 1000 | - et -
0 g @
0 50 100 150 200 250
Concentration (ppm)
R=10000
Non-Methane Response
4000
203000 1 - e ®
o e :
% 2000 [ e
i 1000 i e
0 @@
0 S0 100 150 200 250
Concentration (ppm)
R? = 1.0000
v IS
PM Operations by 100  wru2 Approve by
( Mr.Jer Saewa ) ( Mrs.Phorntip Phetshee )
Scientjst Laboratory Manager
PMDate M / ol [ otk Approve Date "M [0 / 30 14
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Certificate Of Analysis
Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Ltd.

Address:

1/6 Soi Ramkhamhaeng 145, Sapfiansoong,
saphansoong, Bangkok 10240 Thaitand

Customer Tag No.:

Certificate Details

Number: 1672/23 Date of issue: 27-Jun-2023 Expiry date: 26-Jun-2025
Material Details .
Production Order: 90178337 Material Code: 470200-)-32 Cylinder No.: 682621
Gas content: - 6.24 M (nominal)  Filling pressure: 137.0bar(qg) Valve: CGA 590 BRASS
Cylinder Owner: LINDE Cylinder Materiak STEEL Cylinder Size: <471
Laboratory Report

Component Norminal Concentration  Analysis Result’ Uncertainty? Method of Anglysis3
Methane . 2.0 ppm 1.6 ppm + 10% relative (1) ACC-FtD-01
Propane 2.0 ppm 1.9 ppm + 10% relative (1) ACC-FID-D1
In Air

Recommend usage condition
5t of actual content of before expire date whichever comes first.
Keep in well ventitation and secure area.

Minimum utilization:

Storage condition:

Comments

Note:

1. All results expressed in this repart are an mole/mole basis, unless otherwise specified.
2. The reported expanded uncertainty is based an a standard uncertainty multiptied by a caverage factar k=2, providing

a level of confidence of approximately 95%. The measurement of this material is traceable ta the 51 through the reference
gas standard which is traceable to Swiss National Standard of Mass or other recognised national metrology institutes.

3. {1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer,
(4) Electrochemical Maisture Analyzer, (5) Tatal Hydrocarbon Analyzer, (6) Other - Specified

Page 1af1

This report shall not be reproduced exceptin full

usGn auwd (UssinAlne) SR (Wwisly)

Sukanya Parinyasoontorn

¥

signatory for and on behalf of Linde (Thailand) Co., Ltd.

P8-002/F004
Iss:K/2, 150ct 2021

Linde (Thailand) Public Company Limited

rabuSdnmmd O10TSIP0078S
B4 15 10008 19 2/3 MY 14 CLANBUASIA M. 6.5 AU
o.Umouis o.aynsUsyms 10540 s (66) 2338-6100  Insais (66) 2338-6333
[souquoalnssd: 105 vy 5 aAvwadas eukng a-ibuinst 24180
Tnsmuri (56) 38.570-479-93 Insans (56) 38.570-323

PLC. Reglitation ro.010753750073S

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
weligrow Plant: 105 Moo 5, T.8angsamak, A.Bangpakeng, Chachoengsac 24180
Thailand, Tel (66)38.570-479-93 Fax {66) 38.570-323



e e O AnEyS:
. Special @ases Mixture
Tustomer Detalls :
Name: Address: Customer Tag No.: -
Thai Environmental Technic Limited 1/6.561 Ramkhamhaeng 45, 53panseong, Khet
saphan Sung, Bangkok 10240

Cartmcate Details
Number: 2205/22 Date of Issve: 12-Jul-2022 Expiry date: 11-Jul-2024
Material Details
production Order: 90172357 Material Code: 470300-V-32 Cylinder No.: 14M343028
Gas content: 1.33 M* (neminal)  Filling pressure: 137.0 bar (g) Valve: CGA 590 BRASS

i ner: LINBE Cylindgs Material: STEEL Cylinder Sige: 101

Cemponent Norminal Concentration  Analysis Result’ Uncertainty? Method of Analysis®

Methane 20.0 ppm 19.7 ppim + 5% relative (1) ACC-FID-02
Propane 20.0 ppm 19.2 ppm + 500 relative (1) ACC-FID-02
In Aif

Fesommendusage condition
Minimum ulflization:
Nos: keep in well vestilation and SeCure ares.

50 of actual content o before expire gdate whichever comes first.

Tote:

1. All results expressed in this repert 3fe oA mole/mole basis, unless atherwise specified.
2. The reperied-expanded uncertainty is based on 2 standard uncertainty-multiplied by a coverage factor k=2, providing

a level of cenfidence of approximately 95%. The measurement of this matetial is traceabl

e to the 51 through the reference

gas standard which is\raceable to Swiss National standard of Mass or other recognised nationat metrology institutes.
3.(1) Gas Chromatography, (2) paramagnetic Oxygen Analyzer, (3) Electrochemical @xygen Analyzer,

(4) Blectrochemical Moistyre Analyzer, {5) Total Hydracarbuﬁ Analyzel, (6) Other-

Sukanya Parinyaseentorn
Signatary for and an behalf of Linde (Fhailand) Co., Ltd.

:
Page 1of1
This report shall not be reproduced exceptin fult

USdn Zutd (Usandlng) AR {vauu)

Pt 110787600785

§u 15 UmUmainag (8 2/3 Wy 14 NUWWULASIA RU. 6.5 punveta

.U v:agnsUsTIMS 10540 Tnsfur (66) 2338-6100 Tnsans {66) 2338-6333

specified

r

PB-002/F004
1ss:k/2, 150012021

Linde (Thaitand) Public Company Limited
n!.ﬁu\suﬂenmlwnnﬂﬂi

15™ Floor, Bangna Tawer A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Semutprakarn 10540, Tel (66) 2338<6100 Fax (66) 2338-6333
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name:
Thai Environmental Technic Limited

Address:

1/6 S0i Ramkhamhaeng 45 Sapansoong

Customer Tag No.:

District.,Khet Saphan Sung Bangkok 10240

Thailand
Certificate Details
Number: 2969/23. Date of Issue: 19-Dct-2023 Expiry date: 18-0ct-2027
Material Details ) ~ '
Production Order: 90180549 Material Code: 470400+/-32 Cylinder No.: 53214
Gas content: 6.24 M* (nominal}  Filling pressure: 137.0 bar (g) Valve: CGA 590 BRASS
Cylinder Owner: LINDE Cylinder Material: STEEL Cylinder Size: - 47L

Laboratory Report

ANominal Concentration Method of Analysis® .

component Analysis Result’ Uncertainty?
Methane 200 ppm 195 pom + 2% relative (1) ACC-RGA-01
Propane 200 ppm 200 ppm + 20 relative (1) ACC-RGA-01 .

In Alr

Recommend usage condition

" Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.
Comments ’

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified.

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing

a level of confidence of approximately 95%. The measurement of this material is traceable to the St through the reference
gas standard which is traceable to Swiss National Standard of Mass or other recognised national metrology institutes.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Anaiyzér, (3) Electrochemical Oxygen Analyzer,

(4) Electrochemical Moisture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - Spetified

Sukanya Parinyasoontorn /}%V

Signatory for and on behalf of Linde (Thailand) Co., Ltd.

PB-002,/F004
Is5:L/2, 01 August 2023

Page 1of !
This ceport shall not be zeproduced except in full

Linde (Thailand) Public Company Limited
PLC. Reghshration na. 0307537000745
15" Floot, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Te! (66) 2338-6100 Fax (66) 2338-6333
wellgrow Plant: 105 Moo S, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38,570-323
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)}
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534,&& PATTARAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANBKOK 18250
TEL.G-2717-3000-29 FAX 0-7719-8484

RSGTISHTIEA7025

CALIBRATION 0308
> Jrs.S 3N 3 g% ] = = . .
Certificate of Calibration CertNo.: 24CHO573
Page.: 10f2
Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
ID No. : ins-LAB-025
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submiited by :

Calibration Place :

Ambient Temperature:
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Unnopphol Harachai
(v') Ponpan Paipim
() Saithip Meangmai

Issue Date :

30 October 2024
31 Octo’ber 2024
2410-07840C-1

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

Laboratory (Thai Environmental Technic Limited)

(26.11025.8)°C (On-Site)
(58.6t0 64.2)% (On-Site)

In - house method :

- CP-OCH2 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

Saithip - Meangmai

Approved éigna‘tory

2 November 2024

‘fh;e Uncertainties are for a confidence probability of approximately 95%

This certificate may ot be reproﬁanec% other than in full, exeem with the ;mnr weitten
Fpprovat of the head of Corporate Services 3 Equipment Dalibration and Testing Services,




Cert.No.: 24CHO573

Page.: 20f 2

Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098  24E3004 12 Sep 2025
2) Digital Thermometer 307901 70RC137 241973 01 Sep 2025

- This Certification is traceable to S| Throught Technology Promotion Association {Thailand - Japan)

2. Certified Reference Materials : The measurement results are traceable to S! through CPA chem Ltd,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer S Lot No. Exp. date
pH 4.008 CPA chem S 1034203 27 Sep 2026
pH 6.876 CPA chem _‘ N 1005301 15 June 2026
pH 9.174 CPA chem Sk 1005302 15 June 2025

3. This certificate is valid only to the item calibrated on. date and place of calibration.

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

Nominal ~ Standard , | Uncertainty of Coverage
Unit Under Value' " Voltage Actual ,Re'ading Measurement factor
Calibration " ‘ liflnpuiit‘ ’ _ ‘ ( mV) p
' mv. | omV pH - |
pH Meter 17748 | 1775 | 4000 |  0.058 2.00
S/N.: V3B1F8H3 8.28' 83 | 6860 | 0058 2.00
. 0.00 0.0 7000 | ~ 0.058 2.00
 -128.97 -128.9 | 9480 | * 0.058 2.00
L 177.48 -177.4 | 10 ooo - 0.058 2.00

Unit Under Actual pH Uncertamty of Coverage
Calibration _ Reading.. : pH Me“surement factor
pH Electrode 2.00
S/N.: 9X2E0223 0.0065 2.00
0.0096 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-




TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

‘

- \Wdl‘dl//

TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Electronic Balance

Mettler Toledo

AB204

1116392227

Ins-LAB-033

Thai Ehvironmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok-10240

Balance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Kumh&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of appraximately 95%

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.

Cert.No.:
Page.:

CALIBRATION 0008

24MM272
10f3




Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received : Used Item Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this resuit of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23 30 Jan 2025
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 External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (+mg) (k)
100 100.0000 0.0000 0.19 2
200 200.0001 -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007

200 0.00008




Equipment : Electronic Balance
Condition As-Received : Used ltem

Reference : 2404-01130C-14

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

Position 1 Position 2 Position 3 Position 4 Position 5
(g9) (g9) (g) (g) (9)
0.0000 +0.0001 0.0000 +0.0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(9) (g) (9) (¥mg)
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9999 +0.0001 0.15
100 100.0002 -0.0002 0.19
200 200.0002 -0.0002 0.30

Cert.No.: 24MM272
Page: 3 of 3

2 3 2 3

1 1

GGQ

Front Front Front

Maximum difference between
off-center and central loading

(9)
0.0003

Coverage
Factor
(k)
211
211
2.1
211
2.1
211
2.11
2.07
2.06
2
2

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

-000-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGROK 10250

TEL.G-2717-3000-29  FAX.0-2719-9484

Cert.No.: 24CH140
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Horiba

Model : ES-71

Serial No. : DB6(G0003

ID No. : No.3

Condition As-Received: Used ltem

Received Date : 26 January 2024

Calibration Date : 29 January 2024

Reference : 2401-08020SC-1

Submitted by : Thai Environmental Technic Limited

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

Ambient Temperature : (25 £ 2.5) °c
Relative Humidity : (50 £ 15) %
Calibration Procedure: In ~house method :

- CP-CHB® : based on direct measurement with
reference material (RM)

Calibrated by : Walalak Sirithean

Woraleom

Approved Signatory

Approved by ;

{ ) Saithip Meangmai
( z/f Warakorn Lerngagtrakul
{ ) Ponpan Paipim

Issue Date : 6 February 2024
The Uncertainties are for 2 confidence probability of approximately 95%.

This certificale may ot be reproduced other than in fudl, except with the prior writien
.y P f

approval of the head of Calibration and Testing Equipment Services.

A 0012884




Cert.No.: 24CH140

Page.: 2 of 2
Condition of this resuilt of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9549224  130RCO003 231435 10 Apr 2024

- This Certification is traceable to Sl Throught Technology Promotion Association (Thailand - Japan)

;2. Certified Reference Materials :-
- Conductivity calibration solution, Thermo Scientific (Traceable to NIST)

Conductivity Solution Manufacturer Lot No. Exp. date
84 pS/cm Thermo Scientific 193/02 12 May 2024
- 1.413 m&/cm Thermo Scientific 392/01 30 Sep 2025
12.88 mS/cm Thermo Scientific 351/01 03 Sep 2024
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
* . 3. This certificate is valid only to the item calibrated on date and place of calibration.
. Calibration results ,
" Function : Conductivity Measurement
~(*) After Adjustment at 1.413 mS/em
Conductivity Electrode Serial No.: 9C6E0212
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
84 uS/cm 90,6 pS/cm 88.0 uS/cm 4.3 uS/icm 2.00
1.413 mS/cm 1.422 mS/cm 1.413 mS/em 0.0156 mS/cm 2,00
12.88 mS/cm 12.54 mS/em 12.50 mS/em 0.14 mS/cm 2.00
" Remark: -UUC*= Unit Under Calibration

fi';The reported uncertainty of measurerent was based on a standard uncertainty multiplied by a coverage

:ﬁfactor k, providing a level of confidence of approximately 95 %.

~000-
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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
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration CertNo.: 24CH1174
Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
( ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

20 September 2024
23 September 2024
2408-0753DSC-2

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240
(25 + 25) °C

(50 £ 20) %

In - house method : CP-CH11

Direct measurement by

using Formazin standard solution

Walalak Sirithean

gﬂm‘?

Approved Signatory

24 September 2024

The Uncertainties are for a confidence probability of approximately 95%

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




Cert.No.: 24CH1174

Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instruments :
Instruments Serial No. iD No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 24H1372 12 July 2025
2) Electronic Balance 14233821 110RC001 24MM131 04 July 2025

- This Certification is traceable to Si Throught Technology Promotion Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result
Performing three - Formazin suspension standard curve by using 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard Uncertainty of Coverage
Formazine suspension UUC* Reading Me:suremint Factoil
(NTU) (NTU) (£ NTU) k
0.1 0.23 0.026 2,05
20 19.9 0.39 2.00
100 ' 100 0.76 2.00
800 799 2.1 213

Remark - UUC*= Unit Under Calibration
- NTU = Nephelometric Turbidity Units

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

-00o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) GE=NR Y
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %703
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 '

NSC-TISTIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Gert. No.: 24TW702
Page: 10of3
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i250
Serial No. : 0408-0115-0008
ID No. : Ins-LAB-046

Submitted by :

Location :

Received Order:
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
) Ponpan Paipim

(
() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

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

Laboratory (Thai Environmental Technic Limited)

09 April 2024
09 April 2024
(26+10)°C
(50 £30) %

Khit Ruttanaprapachai

KUY\J\‘&'

Approved Signatory

26 April 2024

The Uncertainties are for a confidence probability of approximately 85%

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.




Equipment : BOD Incubator Cert. No.: 24TM702
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2404-01130C-11
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 241.M44 TPA 17 Mar 2025
2. This certificate is valid only to the item calibrated on date and piace of calibration.
3. This certification is traceable to the International System of Unit.

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

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 24 25
_( REL.Humid. ( % ) 50 52
— 2 A 2o AC Supply ( Volt ) 221 220
A [«] [e)
i 3 ety Position - Ref. Std.
H . iz . ID No.:
Q E Q 1 19RTD-2/1
! 7 2 19RTD-2/2
] _ ‘sz“;m;i °/b / 3 19RTD-2/3
- 4 19RTD-2/4
<& vy B 5 19RTD-2/5
6 24-19RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
a= 10 com D= 0.48 m 9 (ref.) 19RTD-2/9
b= 10 om W = 050 m
c= 10 cm H= 1.1 m

Capacity = 0.26 m?



Equipment : BOD Incubator Cert. No.: 24TM702
Condition As-Received : Used ltem Page: 30of 3
Reference : 2404-01130C-11
Resuit of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration|{ UUC* uucx Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (|c) | (c) (£°C) (°C) (°C) k
20.0 20.0 20.0 0.30 0.27 0.77 2
Calibration Measured Temperature ( °C ) .
— Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.232 | 20.184 | 20.129 | 20.214 | 20.126 | 20.102 | 19.887 | 20.053 | 20.128 0.49

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

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

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

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

-00o0-



MAINTENANCE REPORT

OPTIMA 8000

FSR1235

Customer : us¥n wmaindouwrasauing Date Tested: September 27, 2024
Rl Recommendation Recertification

Address :  1/6 aiagsiudiuuv 145, Period 6 Months
UASAEWIUGY, LAAALTWIUEY, Recertification Due: iiarch 26, 2568
ngawe 10240 TH Date Last Certified: March 28, 2024

User Name: am aiswed Tnazan Visit Number: 20F2

Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone:  081-7316733, 081-1086572

E~-mail: Ketsarin.Chuayphan@eurofinsasia.co E-mail : thonesource@gmail.com

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 07851310024C WinLab32 Version 5.5.0

NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT

IPV Methods

TEST STANDARD USED PE NUMBER

Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3
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FSR1235

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 078S51310024C DATE TESTED September 27, 2024

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

XA

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

=

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

D. Adjust water and gas pressure regulator settings.

~

E. Inspect and leak check pneumatics drawers.

~

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

RREEER
~

=

A. Inspect and clean all optical components.

B. As regiured, check and replace all purge filters.

2](2]8]
AR

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

=

A. Perform preventive maintenance on chiller.

HIE

~

B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

B

A. Torch View Alignment.

@)
~

B. Wavelength Calibration.

Page 2 of 4
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FSR1235

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 07851310024C DATE TESTED September 27, 2024
FPARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD <1.0 0.80
Mg 280.260 % RSD <1.0 0.65
Mg 285.207 % RSD <1.0 0.96
Ba 455.403 % RSD < 1.0 0.39
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 8.89

Se 196 nm, 3(sd) < 5.0 ppb 5

T1190 nm, 3(sd) < 10.0 ppb 8.49

Pb 220 nm, 3(sd) < 3.0 ppb 3.0
BEC: Axial Mn 257 nm, < 30 ppb 3.19
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 3.05

Zn 213 nm, 3(sd) < 2.0 ppb 0.11

Mn 257 nm, 3(sd) < 1.0 ppb 0.03

La 379 nm, 3(sd) < 3.0 ppb 0.16

Ba 455 nm, 3(sd) < 0.3 ppb 0.03

Ba 493 nm, 3(sd) < 0.6 ppb 0.04
BEC: Radial Mn 257 nm, < 30 ppb 6.73
Spectral Resolution: UV

As 193 nm, < 0.009 0.00770

Ni 231 nm, < 0.011 0.00853

Ni 341 nm, < 0.015 0.01270
Speciral Resolution: VIS

Ba 455 nm, £ 0.020 0.01617
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FSR1235

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 078S1310024C DATE TESTED September 27, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MnBEC =1B * STD Conc/IS-IB , where standard conc = 1000 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

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

meets
[:I does not meet

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

including warranty terms.

Service Department TH One Source Co., Lid.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Align View XY Axial for analyte Mn 257.618

X-position Y-position Intensity
-2.9 15.8 1816338.1
-1.6 15.8 25386108.3
-1.2 15.9 3189278.3
-0.8 15.9 3614260.9
-0.4 15.8 3926066.0

0.8 15.8 3834572.8
0.4 15.8 3678989.6
0.8 15.8 3156679.3
1.2 15.8 2485238.4
1.6 15.0 2541267.5
2.8 15.0 1751387.8
-0.4 18.0 559887.3
-0.4 10.5 85699.8
-0.4 11.8 165498.8
-8.4 11.5 368327.5
-0.4 12.0 678681.3
-0.4 12.5 1189292.7
-8.4 13.0 1786433.0
-8.4 13.5 2906912.3
-8.4 14.8 3839977.9
-0.4 14.5 4759744.9
-0.4 15.8 54p1740.9
-0.4 15.5 5841016.4
-8.4 16.0 6008449.1
-8.4 16.5 5567893.2
-0.4 17.0 4518535.5
-0.4 17.5 3882817.9
-0.4 18.90 3001780.4
-0.4 18.5 2146077.0
-0.4 19.0 1316878.8
-0.4 19.5 799272.1
-0.4 20.9 463382.8
-1.2 16.8 48538285.2
-0.8 16.8 5531906.7
-0.4 16.0 58464906.8
0.0 16.0 5683533.7
0.4 16.9 5207908.3
-0.4 14.0 4289105.7
-0.4 14.5 4791674.6
-8.4 15.8 5586762.4
-0.4 15.5 5920442.0
-8.4 16.0 5921171.7
-0.4 16.5 5593681.7
-0.4 17.8 4758747 .4
-0.4 17.5 3840338.4
-0.4 18.8 3070470.1

27/9/2567 18:25:06 aligned for analyte Mn 257.618
X viewing position set to -8.4 mm having Peak intensity 5921171.7 for Axial viewing
Y viewing position set to 16.8 mm having Peak intensity 5921171.7 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.9 15.9 49486.2
-6.5 15.0 56575.6
-6.9 15.0 69024.4
-5.5 15.8 83981.4
-5.08 15.0 104895.3
-4.5 15.8 131833.5
4.9 15.8 163001.2
-3.5 15.0 195402.6
-3.0 15.8 249468.8
-2.5 15.8 342466.5
-2.8 15.0 451795.1
-1.5 15.8 553731.8
-1.98 15.8 667318.0



-0.5 15.9 757255.9
0.0 15.0 767649.3
0.5 15.0 735056.1
1.9 15.0 615631.0
1.5 15.9 471489.5
2.0 15.8 333664.2
2.5 15.8 246754.1
3.0 15.9 208559.5
3.5 15.0 163643.5
4.0 15.9 124333.8
4.5 15.0 98031.2
5.0 15.8 75416.8
5.5 15.0 56958.9
6.0 15.0 42516.0
6.5 15.8 32928.9
7.0 15.0 24783.4

27/9/2567 10:28:26 aligned for analyte Mn 257.610
X viewing position set to 8.0 mm having Peak intensity 767649.3 for Radial viewing




Analysis Begun

Start Time: 27/9/2567 18:48:28 Plasma On Time: 27/9/2567 10:17:24
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8@ee Autosampler: S18

Sample Information File:

Batch ID:

Results Data Set: DLRL_A270924

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 27/9/2567 10:48:23
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 27/9/2567 18:48:32
Analyst: : Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 187.@ kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 24.2 6.15 25.39% [6.68] mg/L
Zn 213.857 4p5.8 9.47  2.33% [0.88] mg/L
Mn 257.618 454.5 55.73 12.26% [6.00] mg/L
La 379.478 68.3 4.48  6.55% [8.00] mg/L
Ba 455.483 12522.9 87.42 B.78% [6.60] mg/L
Ba 493.488 9724.3 98.69 0.93% [6.68] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 27/9/2567 18:52:55
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib 5td 1
Analyte Back Pressure Flow
All 186.8 kPa 8.55 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.656 18332.8 118.28 1.14% [5.8] mg/L
Zn 213.8S7 114998.8 1366.71 1.18% [1.8] mg/L
Mn 257.61@ 1278603.3 34089.13 2.67% [1.8] mg/L
La 379.478 276804.5 4517.14 1.63% [1.8] mg/L
Ba 455.483 698163.6 19112.73 2.74% [6.1] mg/L
Ba 493.408 525883.8 7197.41  1.37% [e.1] mg/L

Calibration Summary

As 193.696 1 Lin, Calc Int -8.8 2067 ©.00000 1.000000
Zn 213.857 1 Lin, Calc Int 8.0 115000 ©.00000 1.0000008
Mn 257.6186 1 Lin, Calec Int 8.0 12796060 ©.00000 1.000000
La 379.478 1 Lin, Calc Int 8.8 276800 ©.00000 1.000000



Ba 455.403 1 Lin, Calc Int 6.0 69820608 ©.00000 1.060000
Ba 493.408 1 Lin, Calc Int 6.0 5258000 0.00000 1.660000
Sequence No.: 3 Autosampler Location:
Sample ID: 18% HNO3 Date Collected: 27/9/2567 18:55:58
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 10% HNO3
Analyte Back Pressure Flow
All 187.0 kPa .55 L/min
Mean Data: 18% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 988.0 9.5 mg/L 6.29 478.1 g/L 294.98 61.70%
Zn 213.857 485.2 0.0 mg/L 6.00 4.2 g/L 4.0 94.81%
Mn 257.610 1246.6 0.0 mg/L 0.00 1.6 g/L 0.34 34.95%
La 379.478 181.6 0.8 mg/L .00 0.4 g/L 0.17 46.17%
Ba 455.463 467.6 0.6 mg/L .00 0.1 g/L 8.65 75.51%
Ba 493.468 449.,7 0.8 mg/L 6.00 8.1 g/L 8.01 8.86%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-6@,Zn-2, Mn1.e,La~3,Ba455-0.3,Ba493-0.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2% HNO3 Date Collected: 27/9/2567 10:59:33
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2% HNO3
Analyte Back Pressure Flow
All 186.06 kPa 8.55 L/min
Mean Data: 2% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units: Std.Dev. RSD
As 193.696 -14.2 -0.8 mg/L 0.00 -6.9 g/L 3.85 44.45%
Zn 213.857 -157.8 -0.8 mg/L 06.00 -1.4 g/L 8.11 7.91%
Mn 257.616 -162.2 -0.08 mg/L 6.00 -8.1 g/L 0.03 24.90%
La 379.478 53.6 8.6 mg/L 8.00 8.2 g/L 0.16 83.90%
Ba 455.463 387.1 0.0 mg/L 0.00 0.1 g/L 9.83 48.81%
Ba 493.468 260.0 9.8 mg/L 6.00 0.6 g/L 0.04 75.57%




Analysis Begun

Start Time: 27/9/2567 11:10:18 Plasma On Time: 27/9/2567 10:17:24
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8608 Autosampler: S1@

Sample Information File:

Batch ID:

Results Data Set: DLXL_A278924

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 5/1@/2552 13:39:33
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 27/9/2567 11:1@:14
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 188.0 kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 36.8 3.17  8.62% [e.80] g/L
Se 196.0826 37.8 0.88  2.37% [0.00] g/L
Tl 150.881 -63.7 8.31 13.05% [e.60] g/L
Pb 220.353 452.0 5.57  1.23% [e.80] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 27/9/2567 11:12:44
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 187.8 kPa 8.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 1593.696 8456.7 552.97 6.54% [1e68] g/L
Se 196.826 746.3 33.45 4.48% [58@] g/L
T1 1%8.801 10699.7 285.35 1.92% [1eee] g/L
Pb 226.353 23233.1 423.85  1.82% [5e8] g/L

Calibration Summary

As 193.696 1 Lin, Calc Int 9.0 8.457 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 9.0 1.493 0.00000 1.000000
Tl 190.861 1 Lin, Calc Int .0 16.70 ©.00000 1.0000060
Pb 226.353 1 Lin, Calc Int -8.9 46.47 0.00000 1.0060060
Sequence No.: 3 Autosampler Location:

Sample ID: 18%HNO3 Date Collected: 27/9/2567 11:15:41



Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: 1@%HNO3
Analyte Back Pressure Flow
All 186.0 kPa 9.55 L/min
Mean Data: 18%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 91.2 1@ g/L 3.80 16 g/L 3.00 27.84%
Se 196.826 41.2 30 g/L 9.83 38 g/L 9.83 35.57%
Tl 196.801 6.5 1 g/L 1.88 1 g/L 1.88 178.82%
Pb 220.353 29.3 1 g/L .27 1 g/L 0.27 43.60%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 1@:51:16
IEC File: MSF File:
Method Description: Sample Std.Dev As/Tl «<=18 g/1 ,Se<=-5 g/l ,Pb<=3 g/1
Sequence No.: 4 Autosampler Location:
Sample ID: 2%HNO3 Date Collected: 27/9/2567 11:18:19
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%HNO3
Analyte Back Pressure Flow
All 188.0 kPa .55 L/min
Mean Data: 2%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 23.1 8.89 38.48%
Se 196.026 54.0 5.00 13.59%
Tl 190.801 ~-58.5 8.49 14.53%
Pb 220.353 434.8 e.17 4,18%



Method Loaded

Method Name: Precison Method Last Saved: 22/4/2554 18:20:08
IEC File: MSF File:
Method Description: N=16- 1.0% RSD
Sequence No.: 3 Autosampler Location:
Sample ID: Precision Date Collected: 27/9/2567 18:36:22
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 188.0 kPa 8.55 L/min
Mean Data: Precision
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 286.200 242436.8 1928.28 0.80%
Mg 286.271 2192985.1 14385.05 0.65%
Mg 285.213 122825.5 1173.82  ©.96%
Ba 455.483 5765331.2 22705.37 8.39%




FSR 1236

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100

Customer : u3iv wiaiadvwaaauig Date Tested: 27-n.0.-67
A6 Recommendation Recertification
Address : 1/6 afaasuauuy 145, Period 6 Months
wAWIHTWNIUGY, LUnSrWUGY, Recertification Due: 26-1i.m.-68
AF9MW4 10240 TH Date Last Certified: 28-31.m.-67
User Name: qeai Anddnd wiavenu Visit Number: 2 of 2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

Ketsarin.Chuayphin@eurofinsasia.com

CONFIGURATION TESTED
MODEL
AAnalyst 100

TEST STANDARD USED
Copper

Filter 0.2 %

SERIAL NUMBER SOFTWARE
040S0110503 AA WinLab 3.2
PART NUMBER

N9300183

MG0-057

TH ONE SCURCE Co.,Ltd
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1236

SERIAL NUMBER 04050110503 DATE TESTED 27-n.8.-67
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.02 Vdc
+11.50 Vdc + 0.2 Vdc +11.46 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+ 35.00 Vdc + 3.0 Vdc +35.14 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.88 nm.
B. Ni Lamp wavelength 232.0 nm + 0.3 nm. 232.11 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.80 nm.
Page 2 of 4
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FSR 1236

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503

DATE TESTED
5. PERFORMANCE TESTS

27-n.81.-67

SPEC. RESULTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10%

0.180

0.175 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = (0.5 seconds
Replicates =99 times
Standard Deviation

< 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)

(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer

>0.25 0.32

Abs.
%RSD

0.41 %
Measured Characteristic Concentration :

0.068 mg/L

Page 3 of 4
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FSR 1236

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 27-n,81.-67

Remarks :

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

meets
I:I does not meet

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

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer
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Intensity

Current Wavelength: 325.80

Peak Wavelength: 324.80

323.80

! ]
324.80

Wavelength (nm)

Page 2

325.80



Intensity

Current Wavelength: 233.00

Peak Wavelength: 232.11

231.00

' I
232.00

Wavelength (nm)
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Intensity

Current Wavelength: 214.90

Peak Wavelength: 213.88

212.90

T {
213,90

Wavelength (nm)
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Element: Cu Seqg. No.: 4 AS Loc.: ——- Date: 09/27/2024
Sample ID: Copper 5 ppm

Repl SampleConc StndConc BlnkCorr Time

# mg/L mg/L Signal
1 0.320 00:31:13
2 0.321 00:31:27
3 0.323 00:31:41
4 0.323 00:31:55
5 0.323 00:32:09
6 0.323 00:32:24
7 0.323 00:32:37
8 0.325 00:32:51
9 0.322 00:33:05
10 0.321 00:33:19
Mean: 0.322
SD : 0.001
3RSD: 0.41
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Method Name: Cu Baseline
Method Description: Cu BL Noise

Date: 01/01/2002
Technigque: Flame
Wavelength: 324.8 nm

Lamp Current: 15

Sample Info File: Untitled

Element: Cu

Calibration Equation: Zero Intercept: Nonlinear
Slit Width: 0.70 nm

Energy: 71

Results Data Set:

Element: Cu Seg. No.: 3

AS Loc.: —-—-— Date: 01/01/2002
Sample ID: Sample000
Repl SampleConc StndConc BlnkCorr Time
# mg/L mg/L Signal
1 -0.001 14:06:30
2 -0.001 14:06:32
3 -0.001 14:06:34
4 -0.001 14:06:36
5 -0.001 14:06:38
6 -0.001 14:06:40
7 -0.001 14:06:43
8 -0.001 14:06:45
) -0.001 14:06:47
10 -0.001 14:06:49
11 -0.001 14:06:51
12 ~0.001 14:06:53
13 -0.001 14:06:55
14 -0.001 14:06:57
15 ~-0.001 14:06:59
16 -0.001 14:07:02
17 -0.001 14:07:04
18 -0.001 14:07:06
19 -0.001 14:07:08
20 ~0.001 14:07:10
21 ~0.001 14:07:12
22 -0.001 14:07:14
23 -0.001 14:07:17
24 -0.001 14:07:19
25 -0.001 14:07:21
26 ~-0.001 14:07:23
27 -0.001 14:07:25
28 -0.002 14:07:27
29 ~0.002 14:07:29
30 -0.001 14:07:32
31 -0.001 14:07:34
32 -0.001 14:07:37
33 -0.001 14:07:39
34 -0.001 14:07:41
35 -0.001 14:07:43
36 -0.001 14:07:45
37 -0.001 14:07:47
38 -0.001 14:07:49
39 -0.001 14:07:51
40 -0.001 14:07:54
41 -0.001 14:07:56
42 -0.001 14:07:58
43 -0.001 14:08:00
44 -0.002 14:08:02
45 -0.001 14:08:04
46 -0.001 14:08:06
47 -0.001 14:08:08
48 -0.001 14:08:11
49 -0.001 14:08:13
50 -0.001 14:08:15
51 -0.001 14:08:17
52 -0.001 14:08:19
53 -0.001 14:08:21
54 -0.001 14:08:23
55 -0.001 14:08:25
56 -0.002 14:08:28
57 -0.002 14:08:30
58 -0.002 14:08:32
59 -0.001 14:08:35

Page 5



60 -0.002
61 -0.002
62 -0.002
63 -0.002
64 -0.002
65 -0.001
66 -0.001
67 -0.002
68 -0.001
69 -0.001
70 ~-0.001
71 -0.002
72 -0.001
73 -0.001
74 -0.001
75 -0.002
76 -0.002
77 -0.002
78 -0.002
79 -0.002
80 -0.002
81 -0.002
82 -0.001
83 -0.001
84 -0.001
85 -0.001
86 -0.002
87 -0.001
88 -0.001
89 -0.001
90 -0.001
91 -0.001
92 -0.001
93 -0.001
94 -0.001
95 -0.001
96 -0.001
97 -0.001
98 -0.001
99 -0.001
Mean: -0.001
SD : 0.000
$RSD: 22.41

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

Page 6



TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM618
Page: 1 0of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : INE 500

Serial No. : E505.1143

ID No. : Ins-LAB-042

Submitted by : Thai Environmental Technic Limited

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

Location : Bacteria Room

Received Order : 09 April 2024
Calibration Date : 09 - 10 April 2024
Ambient Temperature : (26£10) °c

Relative Humidity : (501£30)%

Calibrated by : Preecha Hlahib

Uwck&'

Approved Signatory

Approved by :

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

Issue Date : 12 April 2024

The Uncertainties are for a confidence probability of approximately 85%

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




Equipment : Incubator Cert. No.: 24TM618
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-01130C-4
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
. | Beginning Finished
Temp. { °C) 26 26
REL.Humid. ( % ) 43 46
o2 49 AC Supply ( Volt ) 220 222
e pd|
A &) [e)
1 3
g (ref.) Position . Ref. Std.
¥ ID No.:
H 6 iHZ g
s ' S 1 20-16RTD-01
s Vo T K 2 20-16RTD-02
> Wi 7, Lo D 3 20-16RTD-03
\/ ¥ b
- 4 23-16RTD-04
- W - 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
a= 50 om D= 0.40 m 9 (ref.) 22-16RTD-09
b= 5.0 cm W= 0.56 m
c= 5.0 cm H = 0.48 m

Capacity = 0.1 m?3




Equipment :

Incubator

Cert. No.: 24TM618
Condition As-Received : Used Item Page: 30of 3
Reference : 2404-01130C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uUuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
() | (c)]| e (£°C) (°c) (c)| k
35.0 35.0 35.0 0.038 0.35 0.52 2
41.5 41.5 415 0.034 0.33 0.43 2
44.5 44.5 44.5 0.076 0.71 0.98 2
Callbratlon Measured TenTpterature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34.863 | 35.186 | 35.280 | 35237 | 35.068 | 35.296 | 35.068 | 35.348 | 35.184 0.30
41.5 41.453 | 41.676 | 41.772 | 41.662 | 41.703 | 41.799 | 41.677 | 41.856 | 41.738 0.30
445 44.056 | 44.860 | 44.953 | 44.885 | 44.378 | 44,776 | 44.450 | 44.844 | 44.733 0.30

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

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

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

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

-000-




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

TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Incubator
Memmert
INE 500
E505.0595
Ins-LAB-041

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

Bacteria Room

09 April 2024
09 - 10 April 2024
(26+10)°C
(50 +30) %

+

Preecha Hiahib

lum)\x&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

NSGC-TISH-TIS17025
CALIBRATION 0008

Cert. No.: 24TMB19

Page: 1 0of 3




Equipment : Incubator Cert. No.: 24TM619
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2404-01130C-3
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
_ | Beginning Finished
Temp. (°C) 26 26
I iy REL.Humid. ( % ) 43 46
2 4
AC Supply ( Volt 220 222
Pl P pply ( )
A e} o
1 3
8 (ref.) Position : Ref. Std.
H ¥ ID No.:
6 P H/2 8
Q ' Q 1 19-16RTD-01
Vo | 2 19-16RTD-02
S5 s, S 7 0
W2 b 3 19-16RTD-03
\ ‘ ¥ b
- 4 19-16RTD-04
- W > 5 19-16RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
a= 50 cm D = 0.40 m 9 (ref.) 19-16RTD-09
b= 5.0 cm W = 0.56 m
c= 5.0 cm H = 0.48 m

Capacity = 0.1 m?




Equipment : Incubator Cert. No.: 24TM619
Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2404-01130C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Close
Calibration| UUC* uuct Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) | (c)] (e (£°C) (°C) (C)| k
35.0 35.0 35.0 0.022 0.27 0.50 2
415 41.5 41.5 0.062 0.29 0.53 2
445 44.5 44.5 0.033 0.60 1.2 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 35.037 | 35.081 | 35.018 | 35.039 | 34.634 | 34.962 | 34.620 | 34.990 | 34.854 0.30
41.5 41.873 | 41.868 | 41.845 | 41.803 | 41.479 | 41.667 | 41.437 | 41.684 | 41.610 0.30
44.5 44.899 | 44.986 | 44.845 | 44.827 | 43.898 | 44.270 | 43.883 | 44.311 | 44.410 0.30

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

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

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

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

~000-
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Certificate of Calibration

Certificate Number . SPR24020097-8 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 . DO Meter
Manufacturer . Horiba
Model D OM-7T1G
Serial Number : D75J0012
ID. Number - No.07

Environmental Conditions

Ambient Temperature : 23°CT 2°C Received Date © 07 Feb 2024
Relative Humidity © 50% T15% Calibration Date . 09 Feb 2024
Location of Calibration . in-Lab Recommend Due Date : 09 Feb 2025
Calibration Procedure . In-House Method Date of Issue : 10 Feb 2024

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.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by

Calibration Officer (Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.Q
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Certificate Number : SPR24020097-8

Calibration Report

Reference Standards

ETROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Zero Oxygen Solution

HI7040L

Lot S0027-23 _

21C31

21 Mar 2028

Traceability

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

HANNA - Hanna Instruments (Thailand) Ltd.

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

Certificate Number : SPR24020097-8 Page : 3 0f 3
Function : Dissolved Oxygen Permanance Test Jnit © mg/L
Actual uuc Error Uncertainty
Standard Reading ()
0.00 0.34 0.34 0.18
8.24 8.72 0.48 0.13

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



WO0-02605330/2023

For the Better

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900Z

Customer: Thai Environmental Date Tested: December 27, 2023
Technic Limited. Recommendation Recertification

Address :  1/6Soi Ramkhamhaeng 145 Period 12 Months
Khwaeng,Khet Saphan Sung Recertification Due: December 27, 2024
Bangkok 10240 Date Last Certified: NA

User Name: K.Pornthip Visit Number: 10f1

Phone: 092-415-0808 PerkinElmer Phone: 02-719-8420 ext 206

Fax: 02-373-7979 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

PinAAcle 900Z PZBS23100902 Syngistix for AA 5.0.1

TEST STANDARD USED PART NUMBER EXPIRATION DATE

GFAAS Mixed standard N9300244 FEB 28, 2025

Page 1 of 3

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



WO-02605330/2023

Prkin e

For the Better

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 9002
SERIAL NUMBER PZBS23100902 DATE TESTED December 27, 2023
PARAMETER SPECIFICATION ACTUAL VAULE
THGA Tests
1. Furnace Gas Flows
internal Flow 250 + 25 mL/min 253 mL/min
External Flow 100 + 10 mL/min 105 ml/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs -0.0002 Int.Abs
SD <0.005 Int.Abs 0.0000 int.Abs

3. Chromium Characteristic Mass(m,) and Precision (357.87 nm)
(measure 5 furnace firing using 20 ul

sample injections of 10 ug/L Cr standard)
my Results 6.5 pg + 1.5 pg 2.7 pg/0.0044A-s

Precision < 2.0% 0.94 %
4. Copper Characteristic Mass(m,) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul

sample injections of 25 ug/L Cu standard)
my Results 14.0 pg + 2.5 pg 10.5 pg/0.0044A-s

Zeeman Ratio 0.58 + 0.04 0.551

Page 2 of 3

PerkinElmer Ltd. 280 Soi 17 Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




WO-02605330/2023

Perkin =i«
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAACIe 900Z

SERIAL NUMBER PZBS23100902 DATE TESTED December 27, 2023

Remarks :

it

Zeeman Ratio Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

0.3413/(0.3413+0.2778)

I

0.551

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

meets
D does not meet

the PerkinEimer Specifications listed on this certificate.

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

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer: Piyawit Sompanithan

( Piyawit Sompanithan )

Sr.Customer Support Engineer

Page 3 of 3

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



PerkmE!mer‘ TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Ng300244

Description: GFAAS Mixed Standard
Matrix: 5% HNQOs/Tr. HF / Tr. Tart. Acid
Lot Number: 60-004CRY1 Certification Date: AUG - 2023

Expiration Date: FEB 2 8 2625

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM

Al 100 pg/mL 100 pg/mL 3101a* Cu 50.0 pg/mL 50.1 ug/mL 3114*
As 100 pg/mL 101 pg/mL 3103a* Ni 50.0 pg/mL 50.1 pg/mL 3136*
Pb 100 pg/mL 100 pg/mL 3128~ Cr 20.0 pg/mL 20.0 pg/mL 3112a*
Sh 100 pg/mL 100 pg/mL 3102a* Fe 20.0 pg/mL 20.0 pg/mL 3126a*
Se 100 pg/mL 100 pg/mL 3149* Mn 20.0 pg/mL 19.9 pg/mL 3132*
Ti 100 pg/mlL 98.6 pg/mL 3158 Ag 10.0 pg/mL 9.93 pg/mL 3151
Ba 50.0 pg/mL 50.1 pg/mL 3104a* Be 5.00 pg/mL 5.05 pg/mL 3105a"
Co 50.0 pg/mL  49.7 pyg/mL 3113* Cd 5.00 pg/mL 5.00 pg/mL 3108*
* - indicates NIST SRM T - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 58-142CR, 56-021CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normail laboratory
conditions. This value is the sum of cumuiative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

Certifying Officer: t\j . pﬁfﬂ':&/{/)

PeinEimer"

PerkinElmer, Inc.

U.S.A. Tel: 1-203-925
U.S.A. Toli Free: 1-800-762-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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LM ( THAILARND ) CO.,LTD.

Certificate of Calibration

Certificate Number © SPR24100208-5 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 . Sound Calibrator
Manufacturer : Scarlet Tech
Model : ST-120

Serial Number : ST120C0263E
ID. Number - No.8

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date 11 Oct 2024
Relative Humidity D 50% t15% Calibration Date D 12 Oct 2024
Location of Calibration : In-Lab Recommend Due Date . 12 Oct 2025
Calibration Procedure . In-House Method Date of Issue © 13 0Oct 2024

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.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

>

Calibrated by : Mr.Nanthawat Wanasit Approved by : /

System (Thailand).

Calibration Officer ( Mr.Poofthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number : SPR24100208-5

Calibration Report

Reference Standards

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 E3U2401129 05 Sep 2025
AUDIO Analyzer 8903B 3011A09975 EL02442/24 23 Jan 2025

Traceability

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

NA - NA Caltechnologies Co., Ltd.

PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR24100208-5 Page : 3 of 3

Function :  Sound Leve! Calibrator

UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (£dB)
94 93.9 0.1 1.5
114 113.9 0.1 1.5

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



: SSTTISITIS 17005
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0566 MTC No. EEL. BP. 1/0867
CALIBRATION CERTIFICATE
Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
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 :(23+3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %
Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 180501628

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

[

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

(98]

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

o

. Digital Multimeter Agilent 34401A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

n

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
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 © 1 Aug. 2024

Date of Calibration : 13 Aug. 2024

1/&)

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.5

5225, 5217

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khtong Luang, 668 Iu 2 Tambon Bangpoomai, Amphcoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 16900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219,

Fax. {66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 4827

E-mail : mtc@tistr.orth Website : www.tistr.orth




NSC-TISTIS 17025
A2TISTRA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0566 MTC No. EEL. BP. 1/0867
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 20pPa 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 94.58 0.58 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value} Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 990.7 -9.3 +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 1.74 +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 ¢ 13 Aug. 2024 2 /\i)

The resuits 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, Amphoe Khlong Luang  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaitand ~ 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:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : suralee@tistr.or.th




NSC-TISI-TIS 17025
CALIBRATION 0037

s

ITTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0566 MTC No. EEL. BP. 1/0867
Nominal Output of Unit Under Test =114 dB re 20p.Pa at 1000 Hz

Acoustic Output in dB re 2014Pa , 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 114.61 0.61 +0.10 +0.75dB

2. Frequency

Standard Microphone

Measured Frequency

Deviated value| Uncertainty

Tolerance limit

Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.9 -14.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit

Type

(%)

(%)

IEC60942:2003 Class 2

3.00

+0.70

+4.0%

1/2 inch Bruel&Kjaer 4180

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)

-
e
M STICTD

. ﬁ% G¥C iadi ]
Electrical and Electroni¢ Standards Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 13 Aug. 2024

Date of Issue 15 Aug. 2024 Ref: 2011267080102854001

End of Certificate 3/3

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 zovernor of TISTR.

FM.BLMTC.002 Rev.5

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkok 10900, Thaitand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Office/Laboratory
668 hMu 2 Tambon Bangpoormai, Amphoe fduang Samutprakan,
Chargwat Samutprakan 10280, Thailand
Tel. (66} 0 2323 1672-80 ext. 115, 116
{(66) 08 3219 9440
E-rnail : mic@tistr.orth Website : wwuwr tistr.orth

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9036

Fax. (66} 0 2577 9009
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Nov-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard 1 [EC 60942 Temperature (2343)°C © 2500 °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 : 30-Nov-2024
Calibrator Serial NO. : ST120C0263E
| Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Brand | Model |Serial NO.| Acoustic dB | n3efil |n3afi2|nfefi3| mda +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
35 ACO 6226 110097 94.0 0.0 PASS
114.0 1140 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
36 ACO 6226 110102 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 93.9 93.9 93.9
37 ACO 6226 110101 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.2 94.2 94.2 94.2
38 ACO 6226 110106 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.1 94.1 94.1 941
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 114.1
94.0 94.1 94.1 94.1 94.1
40 ACO 6226 110100 94.0 0.1 PASS
114.0 114.1 1141 [ 1141 | 1141
94.0 93.9 93.9 93.9 93.9
41 ACO 6226 130127 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
42 ACO 6226 130128 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 114.0
94.0 94.1 94.1 94.1 941
44 ACO 6226 130130 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 93.8 93.8 93.8 93.8
45 ACO 6226 130131 94.0 0.2 PASS
114.0 113.8 | 1138 | 1138 | 1138

2

Approve by Viortae |1

Calibration By

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



m- Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Nov-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard : IEC 60942 Temperature (23+3)°C ;2500 °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-Nov-2024
Calibrator Serial NO. : ST120C0263E
| Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Brand | Model | Serial NO.| Acoustic dB | n¥a#i1 | aSefi2|nSefi3| mae +dB £dB | Calibrate
94.0 94.0 94.0 | 940 | 940
46 ACO 6236 112029 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 | 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 941 | 94.1
49 ACO 6236 152075 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1141
94.0 93.9 939 | 939 | 939
50 ACO 6236 152076 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 94.0 | 94.0 | 94.0
51 ACO 6236 152077 94.0 0.0 PASS
114.0 113.9 | 1139 | 113.9 | 1139
94.0 94.2 942 | 942 | 942
52 ACO 6226 150142 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 94.1 941 | 94.1
53 ACO 6226 160095 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 940 | 94.0 | 94.0
54 ACO 6226 160096 94.0 0.0 PASS
114.0 113.9 | 1139 | 113.9 | 11339
94.0 94.1 94.1 941 | 94.1
55 ACO 6226 160097 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1141
94.0 94.1 941 | 94.1 | 94.1
56 ACO 6226 160098 94.0 0.1 PASS
114.0 1141 | 11440 | 1141 | 1144

Calibration By : ‘

Approve by : Vigr-tan [

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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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-Nov-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (2323)°C . 2500 °C
Accuracy :94.0£0.3 dB and 114.0+0.5 dB Relative Humidity(S0+15 %) : 500 %RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate : 30-Nov-2024
Calibrator Serial NO. :ST120C0263E
I Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem - > T
Brand | Model |Serial NO.| Acoustic dB | a¥afil |n¥efi2 | a¥efi 3| whe +dB +dB | Calibrate
94.0 93.9 939 | 939 | 939
57 ACO 6226 | 160099 94.0 0.1 PASS
114.0 1139 | 1139 | 113.9 | 1139
94.0 94.1 94.1 94.1 | 94.1
58 ACO 6226 | 160143 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.1 941 | 941 | 94.1
59 ACO 6226 | 160203 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 941 | 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 93.9 93.9 | 939 | 939
61 ACO 6226 160205 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.9 | 1139
94.0 94.2 942 | 942 | 942
62 ACO 6226 160211 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 94.2 942 | 942 | 942
63 ACO 6226 160212 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.1 941 | 941 | 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
66 ACO 6226 160215 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 93.9 93.9 | 939 | 939
67 ACO 6226 160216 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.9 | 1139

W
Calibration By : 4
Approve by Viortan | v

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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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Nov-2024
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard :IEC 60942:2017 CLASSI Temperature (23+3)°C : 2500 °C
Accuracy :94.0 £0.3 dB and 114.0+£0.5 dB Relative Humidity(50+15 %) :  50.0 % RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate ¢ 30-Nov-2024
Calibrator Serial NO. : STI20C0263E
Instrument Calibrated Reference Before Adjust |After Adjust Deviation Result
Brand | Model | Serial NO.| Acoustic dB | a¥efil | nSeii2|a3efi3| wle +dB +dB | Calibrate
94.0 94.0 940 | 940 | 940
78 SCARLET | ST-11D| 820390 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.0 940 | 94.0 | 94.0
79 SCARLET | ST-11D| 820391 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 941 | 941 | 941
80 SCARLET | ST-11D| 820392 94.0 0.1 PASS
114.0 1141 | 1144 | 1141 | 1141
94.0 94.1 941 | 941 | 941
81 SCARLET | ST-11D| 820393 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.9 939 | 939 | 939
82 SCARLET | ST-11D| 820394 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 94.0 940 | 940 | 94.0
83 SCARLET | ST-11D| 820877 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.0 940 | 940 | 940
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 94.0 940 | 94.0 | 94.0
85 SCARLET | ST-11D| 820879 94.0 0.0 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 94.1 941 | 941 | 941
86 SCARLET | ST-11D| 821293 94.0 0.1 PASS
114.0 1141 | 1144 | 114.1 | 114.1
94.0 94.0 940 | 94.0 | 94.0
87 SCARLET | ST-11D| 821294 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0

2

Calibration By

"y i B
Fortaa | ™M

Approve by

)

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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Sound Level Meter Calibration Report

Calibration Date

Equipment Type :Sound Level Meter 1-Nov-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C 2500 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(S0+15 %) :  50.0 %RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate 30-Nov-2024
Calibrator Serial NO. : 180501628
Instrument Calibrated Reference Before Adjust After Adjus§ Deviation Result
Item - > v
Brand | Model |Serial NO.| Acoustic dB | a5efll |n3efi 2| n5efi3| wie +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
68 ACO 6236 222036 94.0 0.0 PASS
114.0 1140 | 1140 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
69 ACO 6236 222037 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
70 ACO 6236 222038 94.0 0.0 PASS
114.0 1140 | 1140 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
94.0 94.0 94.0 94.0 94.0
72 ACO 6236 222040 94.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
74 ACO 6236 222245 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
76 ACO 6236 222247 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
S
&
Calibration By /z
Approve by %‘% A A f ™

Thai Environmental Technic Limited

1/6 Soi Ramkhanihaeng 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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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Nov-2024
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) ;. 7590 mmg
Standard - IEC 60942:2017 CLASSI Temperature (23£3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.00.5 dB Relative Humidity(S0£15 %) ;.  50.0 % RH
Frequency rat 1,000 Hz £1% Dued Date of Calibrate © 30-Nov-2024
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust |After Adjusf Deviation Result
Item v v T
Brand | Model | Serial NO.| Acoustic dB | n33#i1 | nSefi2 | aTeN 3| mde +dB +dB | Calibrate
94.0 94.0 940 | 940 | 94.0
88 SCARLET | ST-11D| 821295 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 940 | 940 | 940
89 SCARLET | ST-11D| 821296 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 940 | 94.0 | 940
90 SCARLET | ST-11D| 821298 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.0 940 | 940 | 940
91 SCARLET | ST-11D| 821299 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
A7

Calibration By

Approve by Vigr s |1

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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CALIGRATIOH AND
DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR24020220-36 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 : 220100052

ID. Number * No.32

Environmental Conditions

Ambient Temperature : 23°ct 3°C Received Date : 14 Feb 2024
Relative Humidity D 50% T15% Calibration Date : 15 Feb 2024
Location of Calibration © In-Lab Recommend Due Date © 15 Feb 2025
Calibration Procedure : SP-CPE-04-01 Date of Issue : 16 Feb 2024

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.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayogﬂ Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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DIMENSIONAL MEASUREMENT

Calibration Report

Certificate Number : SPR24020220-36

Page : 2 of 3

Reference Standards
Model Serial No.

Equipment Name Certificate No. | Due. Date

EEL.BP. 140/0167| 26 Jan 2025

ST-120 211203773

Sound Level Calibrator

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. :  SPR24020220-36 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
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 C Unit : dB
Standard UUC Reading Error Uncertainty
i +
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
ucC i E
Standard v Reading rror Uncertainty
i +
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 95%.
— End of Certificate ~

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

Certificate Number © SPR24020220-37 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 : 8T-130

Serial Number : 220100053

ID. Number © No.33

Environmental Conditions

Ambient Temperature : 23°Cct 3°C Received Date : 14 Feb 2024
Relative Humidity D 50% T 159 Calibration Date . 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date 1 15 Feb 2025
Calibration Procedure » SP-CPE-04-01 Date of Issue : 16 Feb 2024

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.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayoox Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR24020220-37

Reference Standards

,/’,/

Calibration Report

NS

AN
Haghals

D) CO.,LTD.

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

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

CALIORATION AND
DIMENSIONAL MEASUREMENT
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Result of Calibration

Certificate No. :  SPR24020220-37 Page : 3 0of 3
Range : 94 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
Semng Fast Slow Fast Slow (% )‘
94 84.0 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
i +
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 Z Unit : dB
U .
Standard UC Reading Error Uncertainty
i +
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 :

CALIDRATION AND
DIMENSIGHNAL MEASUREIAENT

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
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CAUGRATION AND
DIMENSINAL MEASUREIENT

Certificate of Calibration

Certificate Number . SPR24020220-38 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 1 220100054

ID. Number © No.34

Environmental Conditions

Ambient Temperature : 23°Cct 3°C Received Date . 14 Feb 2024
Relative Humidity D 50% T15% Calibration Date . 15 Feb 2024
Location of Calibration © In-Lab Recommend Due Date . 15 Feb 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue ;16 Feb 2024

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.

The calibration certificate shall not be reproduced except in full,without written approvai of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Prayogn Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report
Certificate Number : SPR24020220-38 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Result of Calibration

Certificate No. :  SPR24020220-38 Page : 3 0f 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
i £
Standard UUC Reading rror Uncertainty
i +
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 C Unit : dB
Standard UUC Reading Error Uncertainty
i +
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
i £
Standard JUC Reading rror Uncertainty
i +
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 muitiplying 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
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CAUBRATION AND
DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR24030114-1 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 : 220100055

ID. Number © No.35

Environmental Conditions

Ambient Temperature : 23°ct 3°C Received Date : 08 Mar 2024
Relative Humidity T 50% T 15 % Calibration Date © 11 Mar 2024
Location of Calibration . In-Lab Recommend Due Date © 11 Mar 2025
Calibration Procedure © SP-CPE-04-01 Date of Issue © 12 Mar 2024

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.

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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Calibration Report

Certificate Number : SPR24030114-1 Page :2 of 3

Reference Standards

UBNFUONE 1SBUOIY T 0OW 62/69

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167{ 26 Jan 2025
o Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research
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CALBRATIGHN AND
DIMENSIONAL MEASUREMENT

Result of Calibration

Certificate Number :  SPR24030114~1 Page : 3 ot 3
Range : 94 114 dB Function: @1kHz
Select A Unit : dB
Standard VUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit © dB
Standard HUC 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 VUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
94 94.0 84.0 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
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DIMEMNSONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR24030114-2 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 © 220100056

ID. Number © No.36

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date © 08 Mar 2024
Relative Humidity D 50% T159% Calibration Date © 11 Mar 2024
Location of Calibration © In-Lab Recommend Due Date © 11 Mar 2025
Calibration Procedure : SP-CPE-04-01 Date of Issue : 12 Mar 2024

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.

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.PrayoAn Topart )

Authorized Signatory

SP-FM-04-15 rev.0



D) CO.,LT

\\\uanl,l/,

SN,
iéé;é@g
I/'""(“\“\\ mmm%ﬂaamamn
Calibration Report
7 Certificate Number :  SPR24030114-2 Page 12 of 3
5
(o)
= Reference Standards
Té Equipment Name Model Serial No. Certificate No. | Due. Date
=
5 Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167| 26 Jan 2025
@
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Traceability
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration
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Certificate Number : SPR24030114-2 Page : 3 0of 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
UUC Reading Error .
Standard Uncertainty
Setti +
eting 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 C Unit : dB
UUC Reading Error .
Standard Uncertainty
Setti +
etting 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
UUC Reading Error .
Standard Uncertainty
tti +
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

CALIBRATION ARD
DIMENSISHAL MEASUAEMENT

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



Equipment :
Manufacturer:
Model :

Serial 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
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

NEH{EE
S,

2
/.,
o

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

A

|

oy
)

S

- o s g
NSC-TISI-TIS17025
CALIBRATION 0008

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

Certificate of Calibration =~ Certfieate no B

Thermal Environment Monitor

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

JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.

3522210146
HD 8

Used ltem

12 March 2024
19 March 2024

2403-0381DSC Submitted by: Thai Environmental Technic Limited
(25 +3) °C
(50 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

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 instruments :

Instrument Model Serial No. Certificate No. Due Date

1) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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 through:-

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

Calibrated by :  Somchai Dumwor Approved Signatory :
Issue Date : 25 March 2024

[J] Chakrit Waewwanjua
[ ] Pomthippa Tameyakul
[ ]Unnopphol Harachai

B 0336876



Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tn
Standard uuc*
Temperature Reading
(°C) (°C)
19.970 19.9
29.975 29.8
40.004 39.8

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tnw
Standard uuc*
Temperature Reading
(°C) (°C)
19.970 19.9
29.975 29.7
40.004 39.6

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tg
Standard uuc*
Temperature Reading
C) (°C)
19.970 19.9
29.975 29.9
40.004 39.8

UUC* : Unit Under Calibration

Cert. No.: 24H563

Page.: 2 of 2
Uncertainty
Error of Measurement
(°C) (£°C)
-0.070 0.42
-0.175 0.42
-0.204 0.42
Uncertainty
Error of Measurement
49 (£°C)
-0.070 0.42
-0.275 0.42
-0.404 0.42
Uncertainty
Error of Measurement
(°C) (*°C)
-0.070 0.42
-0.075 0.42
-0.204 0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 95%.

-000-
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