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THAI ENVIRONMENTAL TECHNIC LIMITED

e

CONTROL UNIT CALIBRATION

{ Metric units , mm )

Date 9-Mar-22 Initial Final Average
Barometric press, Pb | 758.0 758.0 758.0 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-05 Serial No. 913428

Metering System ID Model §-110

DGM Number 1173 Correction factor(Yr) 0.982

DGM Maodel SKISEX Last Calibration Data] 01-Jun-21
Orifice Ref . DGM Temperature { ’ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume VvV, |DGM Qutlet | Avg min mm H,O
Inlet T, factor (Y)
mm H20 V. Liters | Liters T, T, T,
15.00 100.00 95.97 28.00 | 28.00 | 29.00 | 28.50 8.19 0.9817 47.8120
25.00 100.00 99.98 | 28.00 | 28.00 | 29.00 | 28.50 6.33 0.9814 47.6482
50.00 100.00 99,95 | 28.00 | 28.00 | 29.00 | 28.50 4.45 0.9813 47.2105
80.00 160.00 100.11 | 28.00 | 28.00 | 29.00 | 28.50 352 0.9814 47.4001
100.00 100.00 1006.05 | 28.00 | 28.00 | 29.00 | 28.50 3.15 0.9818 47.5401
Average 0.9815 47.5222
Dued Date of Calibrate 9-Mar-23
Y

Calibrated by :
7

—

Approved: _*

[ i{{/fvogw “'72

&

‘Thai Environmential Technic Limited

@ Tel: ~66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tetl 995.com @ www.iet]995.com

176 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand




THAI ENVIRONMENTAL TECHNID LIMITED
usun madndonoadsouing 9o

CONTROL UNIT CALIBRATION

{ Metric units , mm )

Date 9-Mar-22 Initial Final Average
Barometric press, Pb 757.6 757.0 757.0 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Conscle No. M50-03 Serial No 913428

Metering System ID Model. $-110

DGM Number 1169 Correction factor(Yr) 0.982

DGM Model SK25EX Last Calibration Data] 01-Jun-21
Orifice Ref . DGM Temperature ( ’ C)
DGM
manomefer DMG |Volume | Ref Dry Gas Meter Time AB@
Correction
setting AH Volume v, |DGM Outlet | Avg min mm H,0
Infet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 106.60 100.05 | 28.00 | 28.06 | 29.00 | 28.50 8.20 0.9817 47.8972
25.00 1690.60 99.95 | 28.00 | 28.00 | 29.00 | 28.50 6.33 0.9817 47.6167
50.00 160.60 9972 | 28.00 | 28.006 | 29.00 | 28.50 4.47 0.9816 47.6042
30.00 160.60 99.45 | 28.00 | 28.80 | 29.00 | 28.50 3.52 0.9815 47.3686
100.00 100.00 99.20 | 28.00 | 28.00 | 29.00 | 28.50 3.158 0.9820 47.5685
Average 0.9817 47.5991
Dued Date of Calibrate 9-Mar-23
7
Approved: _ ! (Yahche %

Y

e’

L/

'

Thai Environmental Technic Limited

176 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

& Tel: +66(0)2373-7799(Awo) Fax : +66(0)2373-7979 € admin@tet1995.com € www tet1993.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD $SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/ 7 . .
TEL. 0-2717-3000-24 FAX. 0-2719-9484 o NSC-TISI-TIS17025

QN
7

CALIBRATION 0008
o L A .o N
Certificate of Calibration Certificate No.: 22P1744
Page: 1of2
Eguipment : Digital Barometer
Manufacturer: Lutron This ceriificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model: PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B011407
1D No.: No.1

Condition As-Received: Used ltem

Received Date: 06 May 2022
Calibration Date: 11 May 2022
Reference: 2205-0152WSC Submitted by: Thai Environmental Technic Limited

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

Bangkok 10240

Relative Humidity: (5015 ) %

Atmospheric Pressure: 1008 mbar

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

Condition of this result of calibration

1.Reference standards instuments :

instrument Model Serial No. Certificate No. Due Date
1) Digital Manometer 7673867 91R724788 22P396 08 Feb 2023

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 connector was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Cettification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankasw Approved Signatory : 34 #z’\;@ﬁ f P
lssue Date : 12 May 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[/]‘Attapol Panurach

B 0287404




Resuit of calibration:- Without adiustment

Function:- Absolute Pressure Measurement

increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure {(mmHg) 730.85 | 740.85 | 750.85 | 760.85 | 770.85
UUCH Indication (mmHg) 731.8 741.7 751.7 761.6 771.6
Error (mmHg) 0.75 0.85 0.85 0.75 0.75
.~ Decreasing Pressure
~ |Applied Pressure (mmHg) 770.85 | 760.85 | 750.85 | 740.85 | 730.85
UUC? Indication (mmHg) 7716 761.8 751.7 741.7 731.7
Error (mmHg) 0.75 0.75 0.85 0.85 0.85

The uncertainty of measurement was + 0.27 mmHg
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty muitiplied

by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

-o0o-

Cert.No.: 22P1744
Page: 2 of 2

a 1106636
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TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \\\\\.\fé’/’,
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’,,//7\\\:\\ \
TRL. 0-2717-3000-24 FAX. 0-2719-0484 b SiTIS1702

CALIBRATION 0008

Certificate of Calibration ~ certfi=to Mo+ 227628

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

Condition As-Received: Used ltem

Received Date: 01 February 2022
Calibration Date: 15 February 2022
to 23 February 2022
Reference: 2202-0015DSC Submitied by: Thai Environmenta! Technic Limited

Ambient Temperature: ( 26 £ 3) °C
1/6 Sol Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 +20)%

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

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No, Certificate No. Due Date
1) Digital Thermometer 1529 A6B176 2111248 16 Nov 2022
2) Industrial Platinum Resistance Thermometer 5627 739437 2111248 16 Nov 2022
3) Digital Thermometer 1529 A4B780 21ig12 07 Sep 2022
4) Industrial Platinum Resistance Thermomster 5627-12 571974 211912 07 Sep 2022
5) Digital Multimeter 2700 4016315 EE-0108-21 14 Oct 2022
8) Standard Thermocouple Probe (Type 8) 5650-20 9568 TT-0037-21 G2 Apr 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute 'of Metrology Thailand (NIMT)

Calibrated by :  Thatchanan Chankong Approved Signatory : //

issue Date : 25 February 2022 [ ]1Phalines Prabpaipal
' [ 1Chatchawan Khunpiluek

[t/]/Wanbp Larpkurn

» 0281943




Cert. No.: 227328
Page.: 2 0of 2

Result of Calibration:~ Without Adjustment
- Function: Termperature measurement for Channel T1
This equipment was connected with Thermocauple Type K S/IN. 11005001 1D No. 10
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

g

Immersion Standard uuc Uncertainty ;w
Depth Temperature Reading Error of Measurement :‘"
( mm.) (<) (<C) (<C) (#C)
. 1560 200.0043 200.7 0.6957 0.73
150 400.0056 400.3 0.2044 1.4
150 800.01 598.9 ~1.11 3.1

HUC™ : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty muitiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.
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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.0-2717-3000-27 FAX.0-2719-9484
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Equipment :

e
& o il

[

Manufacturer :

€ i

Model :

e @

Serial No. :

H {é

fo

ID No.:

AT i N
e e

Submitted by :

.

Location :
3
i Received order :

@

Calibration Date :
Ambient Temperature :

o &

Relative Humidity :

s
e d e

Calibrated by :

-

& e

Approved by :

e

el

@ A

(
(/ ) Malee Butkruea

() Suwit Imjai

PR

Issue Date :

) Pornthippa Tameyakul

Cert.N
Pag

Certificate of Calibration

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

20 April 2022
22 April 2022

15°C 1o 40 °C
30 % to 90 %

Uthen Kankawi

Walw -

Approved Signatory

6 May 2022

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 Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Electronic Balance Cert.No.: 22MM27
:: Condition As-Received :  Used Item Page: 2 of 3

Reference : 2204-03690C-16
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023

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
(g9) - (9) (g9) (tmg) (k)
100 99.9981 +0.0019 0.22 2.00
200 199.9957 +0.0043 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00006
200 0.00007

Poman A T el e e

a 1105869




. Equipment : Electronic Balance Cert.No.: 22MM27

Condition As-Received:  Used Item Page: 3 of 3
. Reference : 2204-03690C-16
.+ Result of calibration 2 3 2 3 L
: 2. Effect of off center loading ! ! 909
A mass of 100 g was placed to various position on the pan. = ! S < @
-, The weighing machine reading error obtained is given in the table Front Front Front
’ Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g9) (g9) (g) (g9) (9) (g9)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000 0.0003
. 3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (g9) (£mg) (k)
Unload 0.0000 0.0000 0.13 2.09
0.01 0.0099 +0.0001 0.13 2.09
0.1 0.0999 +0.0001 0.13 2.09
0.5 0.5000 0.0000 0.13 2.09
1 1.0001 -0.0001 0.13 2.09
5 5.0001 -0.0001 0.13 2.09
10 10.0000 0.0000 0.13 2.09
25 24.9998 +0.0002 0.15 2.06
50 49.9998 +0.0002 0.15 2.05
100 99.9998 +0.0002 0.22 2.00
200 199.9997 +0.0003 0.35 2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517
Certificate No.: 21M1956

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
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Thai Environmental Technic Limited
USEw malagunaasying a1na

Portable Gas Calibration Report

Date of Calibration; 8-Mar-22

Manufacturer ;| E-instruments Ambient Condition
Instrument Model : 42008 Temperature (23+5°C):  25.0 °C
Instrument serial no. : 4101 Humidity (55¢15 % RH) 1 50.0 % RH
InstrumentID : 5 - Barometer (mmHg) :  758.0 mmHg

Standard gas References

Oxygen (O3) 27960 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde October 12, 2022
D824500 Linde October 11, 2024
Sulfer Dioxide (SO,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0.0 0.0 0.0
0, (%vol) =0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 197.0 -2.0 PASS
393.0 392.0 -1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
SO, (ppm) 406.0 404.,0 -2.0 +5% measured Value PASS
204.0 801.0 3.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 403.0 -1.0 PASS
792.0 793.0 0.0

-~
/f\ 6
Calibrate by: ya ’ Approved by : /ﬁ%()g P &///-.
J “

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

OPTIMA 8000

Customer : U3t mafinganadeing

Date Tested:

October 4, 2022

nA Recommendation Recertification

Address :  1/6 285 1NA KA 145 Period 6 Months
UUNTEWIUGD ATEWIUGS Recertification Due: April 4, 2023
NTUNNNNIUAT 10240 Date Last Certified: April 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

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

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS
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Perkini:zimer
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

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

ollo
AR

HEHBHE
~ ~

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

~

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

D. Adjust wéter and gas pressure regulator settings.

X

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

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgebfilters.

2] [2][2]
AR

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

ollo
~

~

B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS

A. Torch View Alignment.

ollo
XA

B. Wavelength Calibration.
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MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01865299/2022

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341.476 nm <0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01577
Precision

Zn 206.200 nm %RSD <1.0 0.18

Mg 280.271 nm % RSD <1.0 0.46

Mg 285.213 nm % RSD <1.0 0.42

Ba 455.403 nm % RSD <1.0 0.06
Detection Limits : Axial As 193.696 nm 3(SD) ppb 3.11
: Se 196.026 nm 3(SD) ppb 4.14

TI  190.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3(SD) ppb 0.96
Detection Limits : Radial As 193.696 nm 3(SD) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 nm 3(SD) ppb 0.01

La 379.478 nm 3(SD) ppb 0.93

Ba 455.403 nm 3(SD) ppb 0.04

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (1B X 1000)/(1S-IB) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <30 ppb 9.01
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Perkin:zmer
For the Betler

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departmept-PerkinElmer Ltd.
—_ &
S %5 wﬁ@/z?wq

( iphan Promlumda )

Authorized Representative :

Service Engineer
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Method: DLRL-Cal Page 1 Date: 4/10/2565 12:43:40

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 5119763.8
-1.6 15.0 6802430.3
-1.2 15.0 7998705.3
-0.8 15.0 8921036.6
-0.4 15.0 9415249.2

0.0 15.0 9145189.2

0.4 15.0 8561448.2

0.8 15.0 7372556.4

1.2 15.0 5801066.7

1.6 15.0 4360683.6

2.0 15.0 3277941.3
-0.4 10.0 178360.5
~-0.4 10.5 270096.8
-0.4 11.0 524775.4
-0.4 11.5 10998741.4
-0.4 12.0 1947168.2
-0.4 12.5 3092168.0
-0.4 13.0 4482627.5
-0.4 13.5 6341583.3
-0.4 14.0 7903988.8
-0.4 14.5 8846944.2
-0.4 15.0 9553876.8
-0.4 15.5 9348844.1
-0.4 16.0 9062049.4
-0.4 16.5 7895237.2
-0.4 17.0 6093533.7
-0.4 17.5 4782901.6
-0.4 18.0 3580353.9
-0.4 18.5 2452502.1
-0.4 15.0 1400321.1
-0.4 19.5 799140.5
-0.4 20.0 420183.9
-1.2 15.0 8553343.7
-0.8 15.0 9414538 .4
-0.4 15.0 9524088.0

0.0 15.0 9441307.0

0.4 15.0 8738064.4
-0.4 13.0 4961231.7
-0.4 13.5 6479100.6
-0.4 14.0 8079437.3
-0.4 14.5 9298868.4
-0.4 15.0 9727764.3
-0.4 15.5 9697873.4
-0.4 16.0 8956220.3
-0.4 16.5 7870834.5
-0.4 17.0 6288498.2

4/10/2565 12:38:01 aligned for analyte Mn 257.610
X viewing position set to -0.4 mm having Peak intensity 9727764.3 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 9727764.3 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 8334.0
-6.5 15.0 11264.2
-6.0 15.0 16657.9
-5.5 15.0 26028.0
-5.0 15.0 43856.5
-4.5 15.0 74460.2
-4.0 15.0 127306.9
-3.5 15.0 182637.1
-3.0 15.0 243830.8
-2.5 15.0 382351.9
-2.0 15.0 597699.9
-1.5 15.0 874758.9
-1.0 15.0 1163200.5
-0.5 15.0 1333747.2

0.0 15.0 1412726.3
0.5 15.0 1363321.5
1.0 15.0 1228529.7
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1.5 15.0 1009252.5
2.0 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 449873.5
4.0 15.0 285408.6
4.5 15.0 190949.1
5.0 15.0 109896.6
5.5 15.0 56963.5
6.0 15.0 32251.4
6.5 15.0 22416.7
7.0 15.0 16775.4

4/10/2565 12:41:55 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 1412726.3 for Radial viewing




Method: DLRL-Cal Page 1 Date: 4/10/2565 13:11:36
Re;irocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40CT22

Results Library (original):
Results Data Set (reprocessed):
Results Library (reprocessed):

C:\Users\Public\PerkinElmer\IPV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

TET

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 -188.5 [0.00] ng/L
As 193.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00) ng/L
Pb 220.353 780.8 [0.00] ng/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 27521.6 [1000] ng/L
As 193.696 25398.0 [1000] ug/L
Se 196.026 7470.8 [500] ng/L
Pb 220.353 56586.9 [500] pg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL~XL (2% HNO3) Date Collected: 4/10/2565 13:04:56
Analyst: . Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET

Initial Sample Wt:
Dilution: 3X
Wash Time:

Initial Sample Vol:
Sample Prep Vol:
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NebulizergParameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
All 188.0 kPa 0.55 L/min

Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Tl 190.801 10.2 0 ng/L 0.76 1 ng/L 2.27 204.66%
As 193.696 -32.9 -1 ng/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 ng/L 4.14 43.71%
Pb 220.353 132.2 1 pg/L 0.32 4 ng/L 0.96 27.41%
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:

Method Description: C8000-Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 4/10/2565 12:54:37

Analyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) : TET

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 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 45.2 [0.00] mg/L
Zn 213.857 5597.0 [0.00] mg/L
Mn 257.610 3627.2 [0.00] mg/L
La 379.478 798.1 [0.00] mg/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [0.00) mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 15741.9 ) [5.0] mg/L
Zn 213.857 1607981.5 [1.0] mg/L
Mn 257.610 1661581.1 [1.0] mg/L
La 379.478 338793.3 [1.0]) mg/L
Ba 455.403 810942.9 [0.1] mg/L
Ba 493.408 622557.7 [0.1] mg/L

Calibration Summary

Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
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As 193.696 1 Lin, Calc Int -0.0 3148 0.00000 1.000000
zn 213.857 1 Lin, Calc Int 0.0 160800 0.00000 1.000000
Mn '257.610 1 Lin, Calc Int 0.0 1662000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 338800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8109000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 6226000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-RL (2% HNO3) Date Collected: 4/10/2565 12:57:21
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-~RL (2% HNO3)
Analyte Back Pressure Flow
A1l 187.0 kPa 0.55 L/min
Mean Data: IDL~RL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -45.8 -0.0 mg/L 0.00 -43.6 pg/L 8.84 20.25%
Zn 213.857 -4719.6 -0.0 mg/L 0.00 -88.1 pg/L 0.13 0.15%
Mn 257.610 -3285.9 ~0.0 mg/L 0.00 -5.9 npg/L 0.01 0.12%
La 379.478 -316.6 -0.0 mg/L 0.00 -2.8 pg/L 0.93 33.34%
Ba 455.403 -6917.2 -0.0 mg/L 0.00 -2.6 pg/L 0.04 1.39%
Ba 493.408 -5645.3 -0.0 mg/L 0.00 -2.7 pg/L 0.12 4.36%
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.

.

Reﬁrocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40OCT22

Results Library (original): C:\Users\Public\PerkinElmer\IPV\PM.mdb
Results Data Set (reprocessed):

Results Library (reprocessed):

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 4/10/2565 13:03:09

Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 ) -188.5 [0.00] pg/L
As 193.696 172.3 [0.00] pg/L
Se 196.026 118.8 [0.00] pg/L
Pb 220.353 780.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
.Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 18S5.0 kPa 0.55 L/min

Mean Data: DL~Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 27521.6 [1000] ng/L
As 193.696 25398.0 [1000] pg/L
Se 196.026 7470.8 [500] pg/L
Pb 220.353 56586.9 [500] pg/L

Calibration Summary

Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000

As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000

Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000

Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Sequence No.: 3 Autosampler ILocation:

Sample ID: IDL~XL (2% HNO3) ) Date Collected: 4/10/2565 13:04:56

Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:
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Nebulizer Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
a1l 188.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 pg/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 ug/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 ng/L 1.38 -9 ng/L 4.14 43.71%
Pb 220.353 132.2 1 pg/L 0.32 4 ng/L 0.96 27.41%



Method: MnBEC

Page 1

Date:

4/10/2565 13:11:59

Method Loaded
Method Name: MnBEC
IEC File:

Method Last Saved: 15/10/2563 10:51:07
MSF File:

Method Description: C8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50ug/L
Sequence No.: 1 Autosampler Location:
Sample ID: IB (2% HNO3) Date Collected: 4/10/2565 13:02:02
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N0O69-1579/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min
Mean Data: IS (N069-1579/10
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 11640650.3
Mn 257 RN 1784946.6




Method: Resolution
Result: PM40CT22

Spectra

Sample ID: Res (N069-1579/10)

As 193.686-Res Rep: 3|Ni 231.604-Res Rep: 3
43k ] 230k
ol i AN 0 R
i i
193.696 231.604
Intensity: 26068.8 Intensity: 123876.3
Conc: Conc:
1 2
Ni 341 .476-Res Rep: 3| Ba 458.403-Res Rep: 1
230k mn 3M I
,,,,,,,,,,,,,,,,,,, AR R
i
AR
0 0 * I
L |
341.476 455.403
Intensity: 132225.3 Intensity: 2785464.7
Conc: Conc:
3 4
4/10/2565 12:54:00 Page 1 WinLab
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Method: Precision
Resuli: PM40CT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k 1M
0 | 0 1
4 1 - |
{ |
206.200 280.271
Intensity: 533798.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3| Ba 455.403 Rep: 3
81k 3M
////
0 0
{ i
285.213 455,403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:
3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision
Result: PM40CT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206,200 Rep: 3| Mg 280.271 Rep: 3
240k § 1M

i
i

i :

0 %§§§§\ 11 0 %

. , 1

206.200 280.271
Intensity: 5337258.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3/Ba 455.403 Rep: 3
81k % M
L
l
A
- 1 / ."\,
0 0
1 i
285.213 455,403
Intensity: 183857.4 Intensity: 7177474.5
Conc: Conc:
3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision Page 1

Date: 4/10/2565 12:51:50

v

Method Loaded
Method Name: Precision Method Last Saved: 3/5/2554 12:31:51

IEC File: MSF File:
Method Description: C8000 -N=10- 1.0% RSD

Sequence No.: 4 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 4/10/2565 12:48:29
Analyst: Data Type: Original’

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: RSD STD (N069-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.
Zn 206.200 532964.1 953.06
Mg 280.271 3182498.0 14602.29
Mg 285.213 184385.3 774.20

Ba 455.403 7181766.3 4330.85



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0631578
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57.024CRXA Certification Date:  NOV - =~ 2021

Expiration Date: MAY 3 ﬁ 2923

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Anslyte Labeled Heasured SRM
As 50.0 ughml 50,1 pgimb 3103a* Ni 10.0 pgfmi. 10.0 pg/fml. 3136°
K 50.0 ygimb. 50,3 pgimb 3141a* Sr 10.0 pgfmb 10.0 pygimb 31532*
La 10.0ug/ml  10.0 ug/ml 3127a* Zn 10.0 pg/ml. 10.0 pg/mi. 3168&"
Li 10.0ug/mL 100 pg/ml 3128a" Ba 1.00 pg/mL 1.01 pg/mb 3104a"
Mn 10.0pug/ml 101 pg/mb 3132% Mg 1.00 pg/mb 1.01 ugimb 3131a”

* . indicates NIST SRM + - indicates CRM (when NIST SRM is not available}
Refarence Mulli: Lo®# 2-B4MJ, 3-168MJ, 4-38MJ

Refer to side 2 for details of certification.

Balances are calibrated with weight sets trsceeble 1o NIST.
W guarantes that our PerkinElmer TruQ Atormic Speciroscopy Standards are stabie and socurale {0 20.5% of certified
eonnentration Untl the expiration date, provided the standards are Kept tightly capped and stored under normal laboratory
coriditions. This value is e sum of cumwlative errors associated with the analylical determinations, pipetling, and diluting to final
vohame, For these solutions we iise high purlly atids, ASTM Typé | water {18 megohm double delonized), and leached, Wriple-ving
ed botles. All glessware used is class A,

! } Ceriifying Officer. ij 2 &?‘gﬁiﬂ{!’)

PerkinElmer®

§.5.4. Toli Frie T4

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

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: NO300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNOs
Certification Date: MI“‘ bl 2322

Lot Number: 58-1BOCRY1
Expiration Date: NE}V 3 ﬂ 2023

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Weasured SRM
As 100 pg/ml 99.8 pgfml. 3103a* Ph 850.0 pgimb 48.9 pgimb 3128
Ti 100 pgimb 98.4 pg/ml. 3158* Se 50.0 yg/mL 48.8 ug/mi 3148*
Cd 500 yg/imi. 500 pg/ml 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not available)
Reference Mult Lot 57-156CR,1-177YJ, 54-134CR

Rafer to side 2 for details of certification.

Balances are calibrated wWith welght sels fraceable to NIST.
| e guaranise fhat ow PerkinElmer Trull Atomic Spectroscopy Standards are siable and acourale io $0.5% of certified
concentration until the expiration date, provided the Standards are kept tghtly capped and stored unter normal laboratory
sonditions, This valug is the surh of curmulalive errors sssociated with he anal Itical determinations, pipeting, and diuling to firal
vohsne. For these solitions we uss bigh purity acids, ABTM Type | water( 48 megohm double deionized), and feached, riple-rins

i ed bottles. All glassware usedis class A

§ Certifying Officer: ﬂf : 52353“;{4){5

rikinElmer”

Visit www.perkinelmer.com/lasoffices for a complete Hsting of our global offices.
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RECALIBRATION
DUE DATE:

Calibration Certification Information
Cal. Date:  September 21, 2022 Rootsmeter §/N: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/1: 0068
Vol. Init Vol. Final AVol. ATime ap AH
Run {m3} {m3} {m3} {min} {mm Hg} {in H20)
1 i 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 6 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 S 10 i 0.6870 2.7 8.00
Data Tabulation
Pa )( Tstd
Vstd QOstd 1,/ A‘H( Pstd /\" 1a Qa A H( Ta/Pa )
{m3} {x-axis} {y-axis) Va {x-axis} (y-axis)
0.9870 0.7173 1.4080 0.9857 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.8806 1.1233 2.2262 0.9893 1.1332 1.4064
0.8796 1.1802 2.3348 0.5882 1.1807 1.4750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789
= 2.01042 m= 1.25888
QSTD b= -3.03659 QA b= -0.02312
r= 0.9993%6 r= 0.999%6
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Oa=|Va/ATime
For subsequent flow rate calculations:
- R = ym{ [aR(Taree)
Ostd= 1/m << AH\ Potd - -b Qa= i/m AH( Ta/Pa) -b
Standard Conditions
Tstd: 288.15 ok RECALIBRATION
Pstd: 760 mm Hg )
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paz actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b:intercept
m: siope

www tisch-env.com

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

TOLL FREE: {877)263-7610
FAX: (513)467-9009



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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aaug-22

ITEM : TSP Serial No : (No.40) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) @ 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.10 1.745 60.0 60.00 Slope: 34.3300
2 9.40 1.538 54.0 54.00 Intercept: 1.3381
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9920
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By e <

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

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

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

3 »
l?r b ot 15
£
7

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet19595.com ¢ www.tet1995.com



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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : TSP Serial No: (No.11 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} 1 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) 1 754.5 Corrected Average (mm Hg) ! -
Average Temp (°C) : 32.8 Average Temp: (Deg K : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept @ -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.30 1.760 62.0 62.00 Slope : 35.2782
2 9.80 1.571 56.0 56.00 Intercept: 1.221s6
3 7.40 1.365 52.0 52.00 Corr. Coeff: 0.9889
4 5.00 1.122 42.0 42.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : =

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

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

‘fj:{)

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

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

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

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



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

Location : Thai Environmemtal Tech Site ID ; Bangkck Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 32 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (*°C} 1 25.0 Temperature {(deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr, Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =L

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K S 1

Pstd = 760 mm Hg Approve By / %;W[m 15
For subsequent calculation of sampler flow: v
1/m{(1)[Sqri(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
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com e www.tet1995.com



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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Rug-22

ITEM : PM1O Serial Bo : (No. 17 ) 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) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate « Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = 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 -~ L
Pstd = 760 mm Hg Approve By |t gectled )

For subsequent calculation of sampler flow:
1/m{(D)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has bean 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 » admin@tet1995.com e www.tet1995.com
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THE LINDE GROUP .

Certiticate O Analysis
Special Gases Mixture

Customer Details
Name: . Address:

Thai Environmental Technic Ld. 1/6 Soi Remkhamhaeng 145,
saphansoong, Saphanscong , Bangkok

Customer Tag No.:

10240
Certificate Details
Number: 2422 /21 Date of Issue: 15-jun-2021 Expiry date: 15-jun-2023
pMaterial Details
Production Order: 90166058 Material Code: 472400~5K-34 Cylinder No.: ADD8225K
Gas content: 5.23 M’ Filling pressure: 137.0 bar Valve: CGA6605SS
Cylinder Qwnes: LINDE Cylinder Material: Spectra seal Cylinder Size: 40 L
Laboratory Report
Analytical Result
Component Normina! Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration
Sulphur Dioxide 45.0 ppm 45,1 ppm + 19 relative {6) 1-PB-352 7-Jun & 14-jun-21
Nitric Oxide 45.0 ppm 47.5 ppm £ 10p relative (6)1-P8-352 7-jun & 14-jun-21
Other NOx impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 10 relative (6) 1-PB-352 7-Jun & 14-jun-21
In Nitrogen
Reference Standard used in Assoy
Reference Standard Cylinder number Concentration Expity date:
Sulphur Dioxide D619726 69.2 £ 0.2 ppm 2-Dec-2022
Nitric Oxide 0619726 71.420.2 ppm 2-Dec-2022
Carbon Monoxide 0619726 70.5+0.2 ppm 2-Dec-2022
in Nitrogen
¢+ Analytical Instruments used in Assay
Instruiment /Make /Model Analytical Principle N Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 7-jun-2021
FTIR Spectrometers Nicolet iS50 FTIR-NO 7-May & 11-Jun-21
FTIR Spectrometers Nicolet iS50 ~ FTIR-CO 13-May & 14-jun-21

Recommend usage ¢ondition

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

Comments T

When reordering, please quote the material number

Note:
1. All results expressed wn this teporl are on mole/mole basis, unless otherwise speafied. The Assay of this 513 ndard has been performed in
accordance with the EPA Traceability Protocal £PA-600/R-12/531 fot the Assay and Certification of Gaseous Calibration Standards using procedure 61

2. The reported expanded uncetlainty is based on a standard uncertainly multiplied by a coverage factor k=2, providing a level of confidence of approximate
The measurement of this matena! istiaceable 1o the St through the teference gas standasd which 15 lraceable to Swiss Natronal Standard of Mass ot

othes recogmised national metrology institutes.
3. (1) Gas Chiomatography, {2) Paramagnetic Oxygen Analyzer, (3) Elecirochemical Oxygen Analyzer, (4) Electiocherucal Moisture Analyzer,

(5) Total Hydiocasben Analyzer, {6) Other - Specified

ly 95%.

Sukanya Parinyasooniarn

page 1ol 1 signatory for and on behalf of Linde (Thatland) Co., Ltd.

This report shall not be ceproduced excepl in full PB~0EJZ/F{)06

USBn AW (Usuindlng) %A {Unuy)
ROUAERWEICT C17SII00NS
S 15 nnTnes 18 2/3 W) 14 AUWN-ASIA nY. 6.5 RUWLD

A DUE 0. ansUSING 10540 Tnselur (66) 2338-6300  [nsans (66) 2338-6333
Tovpuwoalnss : 105 Wi S RUWATAS DALY SBNNsY 2418D
Tnsetwri (66) 38.570-479-93 [nsans (66) 38.570-323

Linde (Thailand) Public Company Limited Issl/2. 01 April 2021

PC Regiliation 60.0107537600745
15" Floor, Bangna Tower A, 2/3 Moo 14, 8angna T1ad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax {66) 2338-6333
wellgsow Plant: 105 Moo 5, Y.8angsamak, A.Bangpakong, Chachoengsae 24180
Thailand, Tel (66) 38.570-479-93 fax (66) 38.570-323



Thai Environmental Technic Limited
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NOx Analyzer Calibration Report

Calibrate Date : 2-Jun-22 Temperature (°C) : 25°C
Analyzer Type : NOxX Barometer (mmHg) : 759.2
Brand . API Humidity (30£135 %) : 50.0%RH
Model ;200 A Dilutor APTI M700 S/N 625
Serial Number : 542 (No.29) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . RA00822SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb) " - % diff of Span
e (ppb NOx | NO | NO, NOx NO NO, ’ :
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0
Span 400.0 417.0 410.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) y p-(pp ), . Outpl‘lt Difference '
NOx NO NGO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.20 0.001 0.05
100.0 899.7 899.6 0.1 -0.40 ~-0.004 0.40
200.0 203.0 201.0 2.0 1.00 0.005 0.50
400.0 404.0 401.0 3.0 1.00 0.003 0.25
Average Diff (%) 0.38
Multi Point Calibration
e e 2100282 - 004
4000 Pt
2 3000 -
& 2500 -
a ;
5 2000 -
_E' Y0 X 0 T PSS
© ‘
< 100.0 e
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Approved by { Hooey 17
o
iR lynsad - 00 ﬁxAzﬁmgﬁS 02/09/15 avinrlodu : 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 o admin@tet1995.com e www.tet1995.com



NOx Analyzer Calibration Report

Thai Environmental Technic Limited
USEN madiagunaseylng ana

Calibrate Date : 2-Jun-22 Temperature (°C ) : 23°C
Analyzer Type : NOX Barometer (mmHg) : 758-9
Brand APT Humidity (50£15 %) : 50.0%RH
Model 200 A Dilutor . API M700 S/N 625
Serial Number : 777 (No.25) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas AD08225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of Span
i PP G50 T No | No, | mox | No | No, | P
Zero 0.0 1.3 1.1 0.1 0.0 0.0 0.0 0.0
Span 400.0 392.0 3%0.0 2.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y p.(ppb) ‘ O\.lt])l'lt Difference ‘
NOx NO NG, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 99.6 99.2 0.4 -0.80 -0.008 0.80
200.0 199.1 199.0 0.1 -1.00 -0.005 6.50
400.0 3%96.7 3%6.2 0.5 -3.80 -0.010 0.95
Average Diff (%) 0.59
Multi Point Calibration
450.0
y =0.98398x + 0.48
=N
@ 250.0
a /
T 200.0 /_r
= 150.0
=4
L Vo Yo o TS R ——
200.0 300.0 400.0
Ref Value(ppb)
P ] ~
Calibrate by: Approved by : Lo ely o

s a

uflendedt : 00 ufleyid 02/09/15 muiinyuesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkharnhaeng 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, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 January, 2022 Certification No. 008/22
Page : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il|

Serial No. WC21014A92 ID No. : No.17

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition . Temperature 25.1 °C Barometlric Pressure 1016.17 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

/\ )
3 /./ 7
Calibrated by : L\)ﬁ}g}\(m\?@\ Sign/e!,d:

/ ( /
Mr. Watcharapol Subwat Mr. f@/sooé‘?’r msut

%

. - . i
Mechanical Engincer t




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

14 January, 2022

Certification No. 008/22

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 - - - 10.3 0.71
13.01 - - - 12.1 0.91
15.01 - - - 14.3 0.71
17.02 - - - 16.1 0.92
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

Calibrated by :

(\/\b%m’nwsk
Mr. Waicharapol Subwat

Mechanical Engineer




'-T.El_ Thai Environmental Technic Limited
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Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter

Equipment Range : 0.1-7.0 /min

Calibration Range : 0.1-4.0 /min

Calibration Type : Drycal

Calibration 5/N : 4491

Personal Pump Hi Flow/Low g ¥ 4 y
ltem AT 1 ATIN 2 AN 3 Average Uncertainty
S/N Flow

1. 101153 25 2.4950 2.4960 2.4970 2.4960 +0.0010
2. 20111001071 2.5 2.4960 2.4980 24970 24970 +0.0010
3. 101151 2.0 1.9960 1.9970 1.9980 1.9970 +0.0010
4. 14903 2.0 1.9970 1.9990 1.9980 1.9980 +0.0010
5. 20111203058 2.0 1.9950 1.9970 1.9960 1.9960 +0.0010
6. 20111203066 2.0 1.9980 1.9900 1.9970 1.9980 +0.0044
7. 20120103076 2.0 1.9970 1.9980 1.9990 1.9980 +0.0010
8. 101150 20 1.9970 1.9960 1.9950 1.9960 +0.0010
9. 101158 2.0 1.9950 1.9970 1.9960 1.9960 +0.0010

Calibration Date___ 08 / 11 / 65

Calibration By Js 20000

Remark : Uncertainty Type A = G = SD

Jn

SD Standard deviation

X

1]

Mean
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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

Cert.No.: 22MM28
Page.: 10of 3

Certificate of Calibration

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XP205DR
Serial No. : 1129273885
ID No. : -
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
S;; Bangkok 10240
)
“h
,‘ Location : ' Balance Room
)
’f Received order : 20 April 2022
s Calibration Date : 22 April 2022
f); Ambient Temperature : 15 °Cto 40 °C
g Relative Humidity : 30 % to 90 %
;3} Calibrated by : Uthen Kankawi
o

Approved by : % )

Approved Signatory

(/) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 6 May 2022

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 Corporate Services 3 : Equipment Calibration and Testing Services.

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
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Reference : 2204-03690C-17

Procedure used :-

Callibration were conducted using in-house calibration procedure CP-OBO01 according to direct
measurement method against standard weight.

Condition of this result of calibration

' 1. Reference standard instruments:-

‘ Instruments . Model Serial No. ID No. Test report No.

Equipment : Electronic Balance Cert.No.: 22MM28
. Condition As-Received : Used ltem Page: 2 of 3

Due date

1) Standard Weight Set (E2) 15884 - ~70RC138 MM-0009-21
~ 2. This certificate is valid only to the item calibrated on date and place of calibration.

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

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 81 g Resolution 0.00001 g

3 Feb 2023

81 g to 220 g Resolution 0.0001 g
- Before Adjustment :
Vi Balance ' Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (g) (xmg) (k)
80 79.99911 +0.00089 0.15 2.00
200 199.9997 +0.0003 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
80 0.000008
200 0.00004

a 1105867




- Equipment : Electronic Balance Cert.No.: 22MM28

. Condition As-Received:  Used ltem Page: 3 of 3
Reference : 2204-03690C-17. o
Result of calibration ERE 3| G -
2. Effect of off center loading ;i : 909 5

A mass of 100 g was placed to various position on the pan. : < : > @ v
The weighing machine reading error obtained is given in the table Front Front Front B
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g9) (9) (9) (g) (g9)
-0.0002 -0.0001 -0.0002 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage ‘
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (£mg) (k)
Unload 0.00000 0.00000 0.016 2.13
0.01 0.01000 0.00000 0.016 2.13
0.05 0.05001 -0.00001 0.016 2.13
1 1.00001 -0.00001 0.019 2.05
2 2.00001 -0.00001 0.020 2.04
5 5.00001 -0.00001 0.026 2.00
10 10.00001 -0.00001 0.033 2.00
20 20.00001 -0.00001 0.049 2.00
50 49,99999 +0.00001 0.080 2.00
80 79.99999 +0.00001 0.15 2.00 e
200 199.9997 +0.0003 0.35 2.00 . *

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

-000-

a 1105866
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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.0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /) Malee Butkruea
( ) Saithip Meangmai

Issue Date :

Cert.No.:
Page.:

pH Meter
Horiba
F-71G
V3B1F8H3

Used ltem

11 July 2022
11 July 2022
2207-02430C-6

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

Laboratory (Thai Environment Technic Limited)
(25.3 - 25.1) °C

(51.3 - 50.9) %

In - house method

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Krisda Malee

Wl

Approved Signatory

19 July 2022

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 Corporate Services 3 : Equipment Calibration and Testing Services.

22CHO409 :

A 0042416




Condition of this calibration resuilt

1. Reference Standard Instrument ;-

Instrument
1) Document Process Calibrator

Serial No.

ID No.

2) Digital Thermometer -
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.866
pH 9.181

Calibration vResults

46530031

130RC098
130RC112

Cert. No.: 22CHOQ409
Page.: 20f 2
Cert. No. Due Date
21E3245 07 Oct 2022
2172118 16 Nov 2022

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Exp. date
14 Feb 2024
28 Jun 2023
04 Sep 2022

Manufacturer
CPA chem
CPA chem
CPA chem

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Lot No.
794120
754029
766823
3. This certificate is valid only to the item calibrated on date and place of calibration.

Unit Under Nominal Standard . Uncertainty of Coverage
. . Actual Reading ,
Calibration Value Voltage Measurement factor
Input (fmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
S/N.: V3B1F8H3 7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
_ (mV) () k
pH Electrode 4.008 4.007 164.7 0.0047 2.00
S/N.: 9X7C0540 6.866 6.867 -3.1 0.0084 2.00
9.181 9.182 -130.1 0.014 2.00

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

-000-

a 1090861
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Y/ Cert. No.: 22TM570 [}
© @ ©
: Certificate of Calibration Page.: 1 of 3 »;E
) J
% :
P&
Ny /’&

P s
PR 7 i,

?{; Equipment : BOD Incubator

i Manufacturer : Accuplus ‘Q\EE
% g
F Model : 205 e
) ]
¢ Serial No. : 0408-0115-0008 )
N ,(,»E’
%gé ID No. : TET.LAB.BODO05 EL
5 r
{} Submitted by : Thai Environmental Technic Limited \Lég
ﬁ;{é 1/6 Soi Ramkhamhaeng 145, It

& o

Khwaeng/Khet Saphan Sung,
Bangkok 10240

s

<
. Location : Laboratory (Thai Environmental Technic Limited) / /.
. {
7 Received Order : 20 April 2022 A
¥ Calibration Date : 21 April 2022 ,{%
! [
? Ambient Temperature : (26+10)°C i‘%
?é Relative Humidity : (50 %30) % "
i i/
E//’} Calibrated by : Preecha Hlahib E{%
¢ :
¢t :
2 Ve

.
=

Approved by : WIM .

Approved Signatory

A
:&g A P

el

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

ol T P

e P S T %a”:.kf ¥ @i&@‘

Issue Date : 6 May 2022
The Uncertainties are for a confidence probability of approximately 95%

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

7,
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. ) U‘gj
iy z
7/ 47
i e ' FER

R e T e e e P R *\%%f/‘%%“\%ﬂz\}%;m <
A




‘Equipment
ondition As-Received :
eference :

‘Procedure Used :-

It

4

BOD Incubator
Used ltem
2204-03690C-8

Cert. No.: 22TM570
Page.: 2 of 3

ethod 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
1) Data Acquisition

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.

Résult of Calibration :-

Model
34970A

Serial No. Cert. No.
MY44035217 21LM30

(™) Without Adjustment

Function of UUC* : Temperature Source
“Fresh air setting :

a=
b=
c=

. Probe Installation Details :

Callibration were conducted using calibration procedure CP-OTO02 according to direct measurement

Due Date
23 Dec 2022

Not Available Environment during calibration
s Beginning Finished
> 4 Temp. (°C) 29 30
REL.Humid. ( % ) 50 55
t 3 S AC Supply ( Volt ) 220 220
5 (ref.)
$ | i $ Position : Ref. Std.
= ID No.:
v Wz“’:s/Z;:- c/b / 1 18-10RTD-01
Ta” 2 18-10RTD-02
) W = 3 18-10RTD-03
Dimension of Chamber : 4 18-10RTD-04
10 cm D= 048 m 5 18-10RTD-05
10 om W = 050 m 6 - 18-10RTD-06
10 cm H= 11 m 7 18-10RTD-07
Capacity = 026 m® 8 18-10RTD-08
9 (ref.) 18-10RTD-09

a 1090688




BOD Incubator Cert. No.: 22TM570

Used ltem Page.: 30of 3
2204-03690C-8
Resuit of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* ~ Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (°c) | (¢) (£°C) (c) (°C) (£C) k
20.0 19.8 19.7 0.46 , 0.53 1.1 0.66 2
‘| Calibration Measured Temperature ( °C )
I Point Position ,
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
1 200 20.077 20.139 20.043 20.202 20.077 20.010 19.886 20.013 20.132

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

emperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
emperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
emperature 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.
verall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
-UUC* : Unit Under Calibration

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

-00o-

a 1090689
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NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165

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. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
Measuring Amplifier Bruel&XKjaer 2636 S/N 1537484.
Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

2.

3.

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Ibate of Receipt : 13 Jan. 2022
Date of Calibration : 26 Jan. 2022 1/ iﬂ/

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 Khlone Ha, Amphos Khlone Luang.  Soi 1C, Bangpoo Industrial Estate. Sukhurnvit Road. 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe pMuang, Changwat Samutprakan 10280, Thalland  Thalland

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

E-rrail « rumpai@tistr.orth Website:wvew tistr.or.th E-mail : mtc@tistr.or.th E-rmail : sumalee@tistr.or.th




NSC-TISITIS 17025
TCTISTH CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Ne. 21-65/0237 MTC No. EEL. BP. 47/0165
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 20[iPa at 1000 Hz
Acoustic Qutput in dB re 2004Pa , 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 94.50 0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) H2) (H2) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.4 -10.6 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 + 0.60 +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 o 26 Jan. 2022 2/ 3@/

The results relate only to the items tested/calibrated or value assigned.
Aclvertising the Report/Certificate and publicity of the results except in full are prohibitec 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 Khiong He, Amphoe ihiong Luang Sol 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Arnphos Muane, Changwat Samwutprakan 10280, Thalland  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  rumpeai@tistr.orth Websitenvwwav tistr.orth E-mail : mic@tistr.orth E-mail - sumalee@tistr.or.th
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NSC-TISI-TIS 17025
FTISTR CALIBRATION 0037

Reguest No. 21-65/0237

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 47/0165
Nominal Output of Unit Under Test = 114 dB re 20jiPa at 1000 Hz

Acoustic Output in dB re 20[1Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

Note : 1. No adjustment.

Calibrated by :

Date of Calibration

Date of Issue

(Mr.Weerachai Deechaiyae)

26 Jan. 2022
27 Jan. 2022

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Approved by #

v i o

Electrical an Efe‘éﬁoxfﬁ?c%s%;ndards Laberatory

Industrial Metrology and Testing Service Centre

Ref : 2011265011300154001

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 governor of TISTR.

Head Office

35 PAu 3 Tambon Khlone Ha, Amphoe Knlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66} 0 2577 9000
ax. (66] 0 2577 9009

E-mail : rumpai@tistr.or.th Websitevwwaw tistr.orth

-

FM.BLMTC.002 Rev.4

Office/Laboratory
Soi 1C. Bangpeo Industrial

Fax. (66) G 2323 9165
E-mail : mic@tistr.orth

Estate, Sukhurnvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66} 0 2323 1672-80 ext. 115, 116

Office

Thailand

Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.orth

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
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Thai Environmental Technic Limited
USEY managnadaying a1na

Equipment Type

: Sound Level Meter

Calibration Date

Sound Level Meter Calibration Report

24-Oct-2022

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C 25 °C
Accuracy 2 94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50=15%) . 450 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NQ. 0 181203570
I Instrument Calibrated Reference Before Adjust After Adjusf{ Deviation Result
Brand | Model | Serial NO.| Acoustic dB | a¥ant |aSefi 2| afefi3z| wds +dB +dB | Calibrate
94.0 93.9 93.9 93.9 93.9
18 ACO 6226 070046 94.0 0.1 PASS
114.0 113.9 113.9 113.9 113.9
94.0 938 | 938 | 938 | 938
19 ACO 6226 070047 94.0 0.2 PASS
114.0 113.8 113.8 113.8 113.8
94.0 93.9 93.9 93.9 93.9
20 ACO 6226 070048 94.0 0.1 PASS
114.0 113.9 113.9 113.9 113.9
94.1 94.1 941 | 941 | 941
21 ACO 6226 070048 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.3 94.3 94.3 94.3
23 RION NL-21 | 00487676 94.0 0.3 PASS
114.0 114.1 1141 114.1 114.1
94.0 94.1 94.1 94.1 94.1
25 ACO 6226 100098 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 94 .1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.9 93.9 93.9 93.9
28 ACO 6226 100101 94.0 0.1 PASS
114.0 113.9 113.9 113.9 | 1139
94.0 942 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
84,0 94.1 941 94.1 94.1
30 ACO 6226 100106 94.0 0.1 PASS
114.0 114.0 114.0 114.0 | 1140
Calibration By T
, =77 ; i
Approve by ey ben 12

7

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 « admin@tet1995.com ¢ www.tet1995.com
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Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 24-Oct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard - IEC 60942 Temperature (2323)°C .25 oC
Accuracy :94.0£0.3 dB and 114.0+0.5 dB Relative Humidity(50=15%) . 450 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NO. : 181203570
| Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Brand | Model | Serial NO.| Acoustic dB asefi1 | afeR 2| SR 3| mae =dB +dB Calibrate
94.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 93.8 93.8 93.8 93.8
32 ACO 6226 110105 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 941 94.1 94.1 94.1
33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 941 | 941 | 941
34 ACO 6226 110099 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 94.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 93.7 93.7 93.7 93.7
36 ACO 6226 110102 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 941 94.1 94.1 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
38 ACO 6226 110106 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
94.0 93.8 93.8 93.8 93.8
39 ACO/ | 6226 | 110104 94.0 0.2 PASS
114.0 113.9 | 1138 | 1139 | 113.9
/ 94.0 942 | 942 | 942 | 942
40 ACO 6226 110100 94.0 0.2 PASS
; 114.0 114.1 114.1 114.1 1141
=
Calibration By — —
Approve by [tactom @

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Aute) Fax : +66(0)2373-7979 e admin@tet1995.com  www.tet1995.com
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Thai Environmental Technic Limited
Y3un maliagauiadeying a1na

Sound Level Meter Calibration Report

Equipment Type : Sound Leve]l Meter Calibration Date 24-Oct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C © 25 °C
Accuracy :94.0 0.3 dB and 114.0=0.5 dB Relative Humidity(50+15 %) . 450 %RH
Frequency cat 1,000 Hz =1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NO. 0 181203570
; Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem = = =
Brand | Model | Serial NO.| Acoustic dB | a5efil |n¥ei2| afefi3| wae +dB +dB | Calibrate
94.0 93.8 93.8 93.8 93.8
41 ACO 6226 130127 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 941
42 ACO 6226 130128 94.0 0.1 PASS
114.0 114.1 1141 114.1 114.1
134.0 939 93.9 93.9 93.9
43 ACO 6226 130129 94.0 0.1 PASS
154.0 113.9 113.9 | 113.9 113.9
94.0 94.0 94.0 94.0 94.0
44 ACO 6226 130130 94.0 0.0 PASS
114.0 114.0 114.0 114.0 114.0
94.0 93.9 93.9 93.9 93.9
45 ACO 6226 130131 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 113.8
94.0 94.3 94.3 94.3 94.3
46 ACO 6236 112029 94.0 0.3 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.9 93.9 93.9 93.9
47 ACO 6236 152073 94.0 01 PASS
114.0 113.9 113.9 | 113.9 113.9
94.0 94.1 94.1 84.1 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 113.9
94.0 93.9 93.9 93.9 93.9
49 ACO 6236 152075 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 11389
94.0 942 94.2 94.2 94.2
50 ACO 6236 152076 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
Calibration By o
Approve by f | ’a@

Thai Environmental Technic Limited

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

Equipment Type : Sound Level Meter Calibration Date 24-Oct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometrie pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C .25 °C
Accuracy :94,0£0.3 dB and 114.0£05 dB Relative Humidity(50£15 %) . 450 %RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NO. 1 181203570
| Instrument Calibrated Reference Before Adjust |After Adjus{ Deviation Result
Brand | Model | Serial NO.| Acoustic dB afanl |afen 2| nsen 3| mie +dB +dB Calibrate
94.0 93.8 93.8 93.8 93.8
51 ACO 6236 152077 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 94.2 94.2 94.2 94.2
52 ACO 6226 150142 94.0 0.2 PASS
114.0 1141 114.1 1141 1141
94.0 941 94.1 94.1 94.1
53 ACO 6226 160095 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
54 ACO 6226 160096 94.0 0.0 PASS
114.0 1141 1141 1141 1141
94.0 93.9 93.9 93.9 93.9
55 ACO 6226 160097 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 113.9
94.0 94.2 94.2 94.2 94.2
56 ACO 6226 160098 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
94.0 94.0 94.0 94.0 94.0
57 ACO 6226 160099 94.0 0.0 PASS
114.0 113.9 113.9 | 113.9 | 1139
94.0 93.9 93.9 93.9 93.9
58 ACO 6226 160143 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
59 ACO 6226 160203 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
60 ACO 6226 160204 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1139
Calibration By i""_ﬂ: ¢
. )
Approve by [Tyad. p,

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 s admin@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
VSUN matagunaasying sina

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-Oct-2022

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard :TEC 60942 Temperature (2313)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50=15 %) . 450 %RH
Frequency cat 1,000 Hz +1% Dued Date of Calibrate 30-Nov-2022
Calibrator Serial NO. 181203570
Instrument Calibrated Reference Before Adjust After Adjust Deviation Resuit
Brand | Model | Serial NO.| Acoustic dB asd1 | AT 2| aSn 3| mie +dB +dB Calibrate
94.0 94.2 94.2 94.2 94.2
61 ACO 6226 160205 94.0 0.2 PASS
114.0 1141 114.1 114.1 1141
94.0 93.9 93.9 93.9 93.9
62 ACO 6226 160211 94.0 0.1 PASS
114.0 113.8 113.9 | 1139 | 1138
94.0 94.2 94.2 94.2 84.2
63 ACO 6226 160212 94.0 0.2 PASS
114.0 1141 114.1 1141 114.1
94.0 94.2 94.2 94.2 94.2
64 ACO 6226 160213 94.0 0.2 PASS
114.0 1141 114.1 114.1 1141
94.0 94.0 94.0 94.0 94.0
66 ACO 6226 160215 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 940 | 940 | 940 | 940
67 ACO 6226 160216 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
68 ACO 6236 222036 94.0 0.0 PASS
114.0. 114.1 114.1 1141 114.1
94.0 94.1 94.1 94.1 941
69 ACO 6236 222037 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
70 ACO 6236 222038 94.0 0.1 PASS
114.0 113.9 113.8 | 1139 | 1138
94.0 94.2 94.2 94.2 94.2
71 ACO 6236 222039 94.0 0.2 PASS
114.0 114.1 114.1 114.1 1141
4.0 94.1 94.1 94.1 941
72 ACO 6236 222040 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
Calibration By C:_L
. ; n
Approve by i Ya, oo 7

Thal Environmenta! 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




ACCREDITED

NN e

T o TS e
Certificate of Calibration
Certificate Number . SPR22030143-9 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 . 09 Mar 2022
Relative Humidity C 50% Y15 % Calibration Date 10 Mar 2022
Location of Calibration . In-Lab Recommend Due Date © 10 Mar 2023
Calibration Procedure ;. SP-CPE-04-01 Date of Issue o 11 Mar 2022

Method of Calibration

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

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

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

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

Calibrated by : Mr. Surasak Vakjan Approved by Q\/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

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

Certificate Number : SPR22030143-9

Reference Standards

)., LTD.

= AWNSI Nationai Accreditation Board

AISDSECIIOS

CALIBRATION AND
DIMENSIONAL MEASUREMENT
T~ 2050

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5C-942

B014058

EEL.BP. 34/1264

22 Dec 2022

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



DIMEHSIONAL MEASUREMENT
ACT - 2080

Result of Calibration

Certificate No.: SPR22030143-9 Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUGC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertam‘ty 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 Number

Customer

R

Certificate of Calibration
. SPR22030143-12 Page : 1 of 3

: 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 09 Mar 2022
Relative Humidity 50 % T 15 % Calibration Date 10 Mar 2022
Location of Calibration In-Lab Recommend Due Date 10 Mar 2023
Calibration Procedure SP-CPE-04-01 Date of Issue 11 Mar 2022

Method of Calibration

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

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

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

(of—

( Mr.Worapong Sinthusopa )

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

Calibrated by : Mr. Surasak Vakjan Approved by

Calibration Officer

Authorized Signatory

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

Certificate Number : SPR22030143-12 Page :2 of 3

[i]

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

Sound Level Calibrator SC-942 B014058 EEL.BP. 34/1264 | 22 Dec 2022

Traceability
This certification is traceable to the Intermnational System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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ALIBRATION AND
DIMEMSIONAL MEASUREMENT
ACT = 208C

Result of Calibration

Certificate No. ' SPR22030143-12 Page : 3 0of 3
Range - 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 84.0 394.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
- End of Certificate -

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

Certificate Number T SPR22030143-11 Page: 1 of 3

Customer : Thai Environmental Technic Limited.

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

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model © 8T-130

Serial Number . 220100054

ID. Number © No.34

Environmental Conditions

Ambient Temperature . 23°Ct 3°C Received Date . 09 Mar 2022
Relative Humidity © 50% T 15 % Calibration Date © 10 Mar 2022
Location of Calibration . In-Lab Recommend Due Date 10 Mar 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue o 11 Mar 2022

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 resulis
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr. Surasak Vakjan Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number : SPR22030143-11

Calibration Report

Reference Standards

IR 7 ARSI Hatisnal Accreditation Boa
= ACCREDITED
8 . o

CALIBS
DIMENSIONA
ACT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

SC-942

B014059

EEL.BP. 34/1264

22 Dec 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

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

g R
AR CALIES
i DIMENSIONAL MEASUREMENT

ACT — & 5

Certificate No. : SPR22030143-11 Page : 3 of 3
Range : 94 to 114 Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 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.

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

- End of Certificate —

This Certificate is not certified for any commercial transaction.

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

SP-FM~-04-15 REV.0



Factory Calibration Certificate

JANTYTECH
#E

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210144
Type JT2011-E2A

Integrity check of instrument

Appearance +

Parts integrity </

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison test with v

standard instrument v

Calibration Results
UUC Sensor Standard Temperature UUC Reading Correction Uncertainty

(°C) (°C) {°C) (zx°C)

30.0 29.8 0.2 02

WET 35.0 351 -0.1 0.2

400 402 -02 0.2

30.0 29.9 01 0.2

DRY 35.0 35.1 -01 0.2

40.0 398 02 02

30.0 29.9 0.1 0.2

GLOBE 35.0 349 0.1 0.2

40.0 401 -01 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+x10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20]-

Calibration Engineer:

Date: ﬁ 202%2.@/ ﬁ




Factory Calibration Certificate

JANTYTECH
BB KR

instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210145
Type JT2011-E2A

Integrity check of instrument

Appearance ¥
Parts integrity v
Screen display or touch v
Instrument button v
Power supply v
battery

Data storage and export v
Deviation degree of comparison test with ¥
standard instrument ~

Calibration Results

UUC Sensor Standard Temperature | UUC Reading Correction Uncertainty

tc) (c) (=c) (+°C)
30.0 301 -0.1 0.2
e 350 351 -0.1 0.2
400 402 0.2 02
500 30.2 -0.2 0.2
ORY 350 351 -01 0.2
40.0 39.8 0.2 0.2
300 298 02 02
GLOBE 35.0 349 01 02
400 398 02 02

Environmental conditions: temperature: 26 °C£2°C, relative humidity: 30% RH=10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009

Calibration Engineer:

Date:
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CALIBRATION 0015

Request No. : 22-65 /0551 MTC No. : PSL-P 149/ 65

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : Q066345
Maker : DIGICON Model : LX-50

Customer : THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 23 May 2022

Date of calibration : 9 June 2022

Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.

Condition of calibration : - Ambient temperature : (25 = 2) °c
- Relative humidity : (60 + 20) %
Reference Standard : Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC No. PSL-P 132/65 and PSL-P 133/65, date of calibration 12 May 2022.
Traceability : This certificate is traceable to SI units through the National Institute of Metrology (Thailand).
calibration certificate No. TP-1003-21, TP-1004-21 and TP-1005-21
Support Equipment : 1. Photometric bench , 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3. Digital Multimeter , Model : R 6551, S/N : 92041186 and 92041192
Calibration Procedure : The measurement was done in accordance with WI.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

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

page 1 of 2

PRI
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;

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thallend  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.orth Website:www tistr.or th E-rmail : rote@tistr.ornth E-mail : sumalee@tistr.or.th
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VITISTR  camron o
Request No. : 22-65 / 0551 MTC No. : PSL-P 149/ 65
Serial No. : Q066345
Results :
vuC Standard *UUC Reading UUC Reading Uncertainty of
Range (lux) (lux) Before Adj.(lux) After Adj.(lux) Measurement + (lux)
100 101 103 2.3
500 496 503 10.9
2000 1000 985 1000 21.7
1500 1474 1496 32.5
1900 1865 1894 41.2
2000 1910 2000 50
3000 2870 3000 70
20000
4000 3810 3990 90
5000 4760 4980 110
2000 1900 2000 80
3000 2900 3000 90
50000
4000 3800 4000 110
5000 4800 5000 130
Note : *UUC = Unit Under Calibration.
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