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Equipment Type

Thai Environmental Technic Limited
USHN managanadanng 3106

Personal Pump Calibration Report

Personal Air Sampler

Equipment Range 0.1-7.0 /min

Calibration Range 0.1-4.0 Ymin

Calibration Type Crycal

Calibration 5/N 7182

Personal Pump Hi Flow/L.ow P ¥ %
[termn AN 1 AN 2 AT 3 Average Uncertainty
5/N Flow

1. 20120202031 1.0 1.697C 1.6980 1.6970 16970 +0.0006
2. 20140505072 1.0 1.6960 1.6970 1.6990 1.6970 +0.0015
3. 20140706027 1.0 1.6950 1.6970 1.6980 1 6960 £0.0015
4. 20151102105 1.0 1.6890 1.6880 1.6990 1.6920 +0.0061
5. 20120103081 2.0 15760 1.9760 1.9760 1.9760 +£0.0000
6. 20140505104 2.0 1.9950 1.9980 1.9960 1.9960 +0.0015
7. 20151003049 2.0 1,9890 1.9910 1.9890 19910 £0.0012
8. 20151003019 20 1.9870 1.989¢ 1.9970 1 0040 +0.0053
9. 20151002106 25 2.4%80 2.4990 2.4990 2.4990 +0.0006
10. 20120202045 25 2.4950 2.4970 2.6980 24970 £0.0015

Calibration Date_22/ 03 / 67

Calibration By

Remark : Uncertainty Type A = c_= SD

Jn

SD
X

Standard deviation

Mean




Personal Pump Calibration Report

Thai Environmental Technic Limited
USHn mauagsndenlng e

Equipment Type Personal Air Sampler

Equipment Range 0.1-7.0 Vmin

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration 5/N 4491

Personal Pump | Hi Flow/Low L 5 4 P
ltem AT 1 A7 2 A9 3 Average Uncertainty
S/N Flow

1. 101149 1.7 1.6870 1.6810 1.6960 1.6880 +0.0075
2, 2012103055 1.7 1.6930 1.6860 1.6970 1.6920 +0.0056
3 20111203071 20 1.9840 1.9810 1.981C 1.9820 £0.0017
4. 20151002108 25 2.4980 2.4790 2.4820 2.6860 £0.0102

Calibration Date__ 23/ 04 / 67

Calibration By

Remark : Uncertainty Type A = o = SD
Jn
SD = Standard deviation

X

Mean

fl




©

Thai Environmental Technic Limited
UsSHn maladaadenlng ana

Personal Pump Calibration Report

Equipment Type Personal Air Sampler

Eguipment Range 0.1-7.0 U/min

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration S/N 7182

Personal Pump | Hi Flow/Low v 4 5 4 e

Itern SN Flow AN 1 AW 2 Ay 3 Average Uncertainty
1 20151102093 1.7 1.6%930 1.6910 1.6950 1.6930 +0.0020
2. 20151003009 1.7 1.6960 1.6960 1.6980 1.6950 +0.0020
3. 20151102081 20 2.9960 1.9920 1.9940 19940 +0.5791
q, 20151002110 25 2.4970 2.4950 2.0990 2.4970 +0.0020

Calibration Date__20/ 04 / 67

Calibration By

Remark

: Uncertainty Type A =

5D
X

Il

e_=

Jn

Mean

SD

Standard deviation
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Personal Pump Calibration Report

Thai Environmental Technic Limited
SN malaaenadoulng na

Equipment Type Perscnal Air Sampler

Equipment Range 0.1-7.C Umin

Calibration Range 0.1-4.0 Umin

Calibration Type Drycal

Calibration S/N 7182

Personal Pump | Hi Flow/Low L & 4 £ g

ltem -~ Flow A9 1 ATIN 2 AT 3 Average Uncertainty
1. 26120103064 2.0 1.9950 1.9960 1.9970 1.9960 +0.0010
2. 20140505103 20 1.9850 1,9860 1.5860 1.9860 +0.0010
3, 20110605020 20 1.9910 1.9920 1.9930 19920 £0.0010
a. 20110803069 20 1.9920 1.9930 1.9940 19930 +0.0010
5 20140505074 2.0 1.9940 1.9950 1.9960 19950 £0.0010
6. 20110101091 2.0 1.9850 1.9860 1.9870 1.9860 +0.0010

Calibration Date__24/ 05 / 67

Calibration By

Remark : Uncertainty Type A = G = SD

Jn
SD = Standard deviation

X

Mean




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

TEL.0-2717-3000-28 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No.:

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

Electronic Balance

Mettler Toledo

XP205DR

1120273885

Ins-LAB-035

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

15°C t0 40 °C
30 % to 90 %

Khit Ruttanaprapachai

KUM)\%&'

Approved Signatory

12 April 2024

HSE-TISLTISTT025
CALIBRATION D008

Cert.No.: 24MM273

Page.: 10of 3

The Uncertainties are for a confidence probability of approximately 95%

This certificate Fray not be reproduced other ihan in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Tasting Services.




Equipment : Electronic Balance Cert.No.: 24MM273
Condition As-Received : Used [tem Page: 2 of 3
Reference ; 2404-01130C-15

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO1 based on UKAS LAB 14
according to direct measurement method against standard weight,
Condition of this resuit of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set {E2) 15884 - 70RC138 MiM-0020-23 30 Jan 2025

2. This certificate is valid only to the item calibrated on date and Place of calibration.

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

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

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

Result of calibration ( ) Without Adjustment ( *) After Adjustment by internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Bailance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (9) (tmg) (k)
80 79.99997 +0.00003 0.15 2
200 199.9998 +0.0002 0.29 2
Arter Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading { g )
80 0.000016

200 0.00005




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2404-01130C-15

Result of calibration

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

Cert.No.: 24MM273
Page: 3 of 3

Front

Position 1 Position 2 Position 3 Position 4 Position 5
{g) (9) (g) {(9) (g}
+0.0001 +0.0001 0.0000 0.0000 +0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g9) (xmg)
Unload 0.00000 0.00000 0.028
0.01 0.00999 +0.00001 0.029
0.05 0.04999 +0.00001 0.029
1 0.99909 +0.00001 0.030
2 1.89999 +0.00001 0.030
5 4.99999 +0.00001 0.034
10 10.00000 0.00000 0.036
20 19.89999 +0.00001 0.045
50 49,99999 +0.00001 0.080
80 79.99999 +0.00001 0.15
200 199.9998 +0.0002 0.29

Maximum difference between

off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
2.28
2.28
2.23
217
2.15
2.09
2.06
2

2
2
2

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

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

-000-
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TECHNOCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”//’"/;:\“:\‘*m:
)

HSC-TISLTIS17025 o
CALIBRATION G008 ‘

334/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10230 dal

TEL. 0-2737-3000-28 FAX,(-2719-94584

Cert.No.: 23CHO483
Page.: 10f3

Certificate of Calibration

Eguipment ! Spectrophatorneter
Manufacturer Perkin Elmer
Model : Lambda 385
Serial No. : 365K8042008

iD No.: -

Condition As-Received: Used ltem

Received Date : 18 August 2023

Calibration Date : 18 August 2023

Reference : 2308-04600C-1

Submitted by : Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration Place : Laboratory {That Environment Technic Limited)

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

{25.5-25.3)°C (On-Site)
(57.8-80.6) % (On-Site)

in - house method :

CP-0CH4 based on ASTM E 275-01

Calibrated by : Kunchit Promprat

Sullio
Approved Signéiew
(s/{ Saithip Meangmai d
{ )Y Warakomn Lerngagtrakul
{ )Ponpan Paipim

Approved by :

Issue Date : 22 August 2023

The Uncertainties are for a confidence probability of appreximately 95% i

This cenificate may not be reproduced other than is full, except with the prior written :
Approeat of the head of Corporaze Services 3 1 Equipment Calibration and Testing Services. ’E

e O

A 0057186
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Cert. No.: 23CHO493'!

. Page: 20f3

Condition of calibration result 4
o 1. Reference Standard Materlal i
B Material Serial No. Certificate No. Due date :

1. Absorbance Standard set 8331 105939 28 Sep 2024 ’

r 2. Wavelength Standard set 8417 100488 25 Mar 2024 S

3: Wavelength Standard set 8418 100499 25 Mar 2024

4. Stray Light Standard set 8419 108963 01 Feb 2025 L

; 2. This cettificate is valid only fo the item calibrated on date and place of calibration. ’(
' 3. This certificate is traceable to the International System of Unit maintained through ! :

- Starna Scientific Lid. ;

4, Spectral BandWidth : 1 nm

Scan Speed : 30 nm/min “

Calibration Results : without adjustment

x Wavelength Accuracy ' ‘ié

Certified Values Uncerfainty of Coverage ] ?

of Reference Material UuC Reading Measurement Factor K

{nm) {nm} (£nm) k

418,53 418.54 0.12 2.00 -
536.52 536.13 0.12 2.00
638.00 637.64 0.14 2.05 R
684.50 684.49 0.13 2,00
879.41 879.42 0.12 2.00 bl

ii
A
o i
i
! 5
;4“\3‘ h’
© b
‘ ™
TR by
i &
§ i
] 31
A \;-E’
" [
us I
H Y
s b1
b i
Py )
AL St
By
1= iy
i i
Y :
FE 1
i
v“’

v - Treas o s e Tmt G At ) B B T | e ST W g e VAT A e
ek g ‘::: ‘;,:,:" 8 :':;?f:,;;:;-: w ;‘?_# ‘:-1“«:“‘?‘ . “‘;g‘;;‘;:ﬁ::"\‘.“ - ;:é...:.—_,‘ e 1_‘5 "::.::'\Ql. : """’ﬁ:,,_‘:’ Lo e T ey R
G e e e e g e i e P, . . N - e . - - e - P —



Cert. No.: 23CH0493

Page: 3of3
Calibration Resuits : without adjustment
Fhotometric Accuracy
Wavelength Certlified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{rim) { Abs ) {Abs) {EAbs) k
Zero 0.0000 0.0028 2.00
0.5712 0.5699 0.0031 2.00
420.0
0.7510 0.7494 0.0031 2.00
1.0893 1.0877 G.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.6838 0.0028 2.00
0.9937 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.5375 0.0028 2.00
£35.0
0.6832 0.6810 0.0028 2.00
0.2886 0.8861 0.0028 2.00
Stray Light
* Straylight at
Reading at 260,74 nm £ 0.11 nm
260.74 nm 1 0.11 nm
Abs 2.0488
%t 0.8951
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophatometer

- The Potassium Dichromate fillad cells are measured against a Perchloric acid blank.

- Cut-off wavelength of stray light reference material {(Potassium lodide} at wavelength

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

- * : Not NBC-ONSC Accredited

260.74 nm % 0.11 nm
26074 nm = 0.11 nm

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

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

-o0o-
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FSR1223

MAINTENANCE REPORT
OPTIMA 8000

Customer : u3iin wailadvnadauing Date Tested: iarch 28, 2024

califc] Recommendation Recertification
Address : 1/6 afapsiudiuug 145, Period 6 Months

WHIHTWAIUGY, LUAFTNIUEY, Recertification Due: September 27, 2567

Agawmwy 10240 TH Date Last Certified: September 29, 2023
User Name: aou algwod Visit Number: 10F 2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia.ca E~mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinLab32 Version 5.5.0
N0O772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3

10 % HNO3

Page 1of4d

TH One Source Co.,Ltd. 33/112 Moo 10, Ladsawai, 1.am Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

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

N LS

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

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

=

D. Adjust water and gas pressure reguiator settings.

E. inspect and leak check pneumatics drawers.

HEHEEE
A -~

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

=

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

HEE
=

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. K

HiH

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

4. PERFORMANCE CHECKS

A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page2o0f4d

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



MAINTENANCE REPORT

OPTIMA 8000

FSR1223

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.33
Mg 280.260 % RSD £ 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD < 1.0 0.28
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 1,39

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

TL 190 nm, 3{sd) < 10.0 ppb 1,08

Pb 220 nm, 3(sd) £ 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3{sd) < 60.0 ppb 2.53

Zn 213 nm, 3(sd) < 2.0 ppb 0.22

Mn 257 nm, 3(sd) < 1.0 ppb 0.05

La 379 nm, 3(sd} < 3.0 ppb 0.07

Ba 455 nm, 3(sd) < 0.3 ppb 0.04

Ba 423 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, £ 0.008 0.00687

Ni 231 nm, £ 0.011 0.00792

Ni 341 nm, < 0.015 0.01195
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482

Page 3 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  07851310024C DATE TESTED March 28, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

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

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

asyanudiLED(green)luPlasma Control siuunendy uaavirzvasaiuqulusunas Neb Flow

v Pneumatics Controller Board Bufitfaumn.

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

meets
[:l does not meet

This certtificate does not madify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department TH One Source Co., Lid.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Method Loaded
Method Name:
IEC File:

Precison

Method Last Saved: 22/4/2554 18:

MSF File:

Methed Description: N=18- 1.8% RSD

20:08

Sequence No.: 3
Sample ID: Precision
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 13:45:

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

Std.Dev. RSD

482.54  8.33%
8458.45 8.63%
440,15  @.59%

Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 222.8 kPa ©.55 L/min
Mean Data: Precision
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev, Conc. Units
Zn 266.200 146145.8
Mg 28@.271 1334588.3
Mg 285,213 74404.6
Ba 455.483 3373485.1

95p3.39  @.28%




Analysis Begun

start Time: 28/3/2567 13:57:16
Logged In Analyst: TET
Spectrometer: Optima 898e

Plasma On Time: 28/3/2567 13:19:86
Technigue: ICP Continucus
Autosampler: 518

sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Szmple Information\24-83-28.sif

Batch IB:
Results Data Set: DLRL_28e324

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

Method Loaded

method Name: DLRL-Cal

IEC File:

Method Description: Calibration for later test

i
It

MSF File:

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Initial Sample Wt:
pilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 13:57:26
Data Type: Original

Initial Sample Vol:

Sample Prep Vel:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 222.8 kPa .55 L/min
Mean Data: Calib Blank 2

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 153.696 20,4 .64 3.16% [e.ee] mg/L
Zn 213,857 389.8 2.5 9.64% [e.ee] mg/t
Mn 257.618 373.7 31.47 8.42% [e.80] mg/L
la 379.478 -39.2 19.18 48.73% [e.ea] mg/L
Ba 455.483 565.8 298.22 52.78% [e.€8] mg/L
Ba 493.408 595.9 5.51 B.92% [e.ea] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 pate Collected: 28/3/2567 14:08:31
Analyst: Data Type: Original
Initial Sampile Wt: Initial Sample Vol:
pilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 222.9 kPa e.55 L/min
Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 5829.@ 7.43 9.13% [5.8] mg/L
Zn 213.857 68281.4 378.49 B.54% f1.0] mg/L
Mn 257.618 682084 .8 558,96 ©.88% [1.8] mg/L
La 379.478 151948.7 798.65 B.53% [1.8] mg/L
Ba 455.483 389428.9 422,28 ©.11% [e.1] mg/L
Ba 493.498 293177.5 436,31 0.15% [B.1] mg/L
Calibration Summary
As 193.696 1 Lin, Calc Int 9.0 1166 a.e08e8 1,000089
Zn 213.857 1 Lin, Calc Int 0.6 68280 0.00608 1.00p660



Mn 257.618 1 Lin, Cale Int 8.0 68218 8.800e0 1.000000
La 379.478 1 Lin, Calc Int 2.8 151908 0,e00b0 1.8000800
Ba 455.463 1 Lin, Calc Int 2.8 3894008 0.60000 1.20p008
Ba 4%3.408 1 tin, Calc Int 8.0 2932000 0.66800 1.800000
Sequence No.: 3 Autosampler Location:
Sample ID: 2% Date Colliected: 28/3/2567 14:83:82
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%
Analyte gack Pressure Flow
A1l 222.9 kPa 8.55 L/min
Mean Data: 2%

Mean Corrected Calib. Sample
Analyte Intensity Conc, Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 43,7 9.8 mg/L p.61 37.5 g/t 9.68 25.84%
Zn 213.857 -20.4 -8.8 mg/L 2.6@ -8.3 g/L 8.4 136.74%
Mn 257.6108 394,38 8.0 mg/L e.eo 8.6 gfL 9.19 16.69%
La 379.478 67.0 8.6 mg/L ©.00 8.4 g/L @.24 55.45%
Ba 455.483 -236.1 -9.8 mg/L .60 -8.1 g/L 9.00 4.98%
Ba 4593.4e8 -38.6 -2.6 mg/L B.ea -@.0 g/L 2.92 177.50%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
1EC File: MSF File:
Methed Description: As-68,Zn-2, Mnl.®,la-3,Ba455-8.3,8a4593-0.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:86:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
pilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.8 kPa 8.55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Cenc, Units Std.Dev. Gonc. Units Std.Dev. RSD
As 193.696 -7.1 -8.8 mg/L .81 -6.1 g/L 6.356 184.68%
Zn 213.857 192.@ 2.9 mg/L 0.0 2.8 g/L 8.14 4,99%
Mn 257.618 91.2 2.2 mg/L 9.00 e.1 g/t 8.82 15.88%
La 379.478 223.8 0.8 mg/L 8.80 1.5 g/h 8.31 21.20%
Ba 455.403 ~86.9 -6.0 mg/L 2,00 -a.e g/l 8.63 139.07%
Ba 493.488 -179.8 -8.8 mg/L 6.08 -8.1 g/l .85 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:49
Logged In Analyst: TET
Spectrometer: Optima 8200

Plasma &n Time: 28/3/2567 13:19:86
Technique: ICP Continucus
Autosampler: Si0

sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif

Batch ID:
Results Data Set: DLXL_280324
Results tibrary: C:\Users\Public\PerkinElmer\I

CP\Data\Results\Results.mdb

Method Loaded
Method Name:
IEC File:
Method Description: Calibration for later test

DLXL-Cal

Method Last Saved: 5/18/2552 13:39:33
MSF File:

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Cecllected: 28/3/2567 14:15:53
Data Type: Criginal

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 223.@ kPa 8.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 32.8 8.386 25.92% fe.e8] g/L
Se 196.826 26.5 5,11 19.26% [e.ee] g/L
Tl 196.801 -38.3 18.38 27.97% [e.0e] g/t
Pb 220,353 353.9 3,91 1.11% fe.ee] g/L
Sequence No.: 2 Autosampler lLocation:
Sample ID: DL-$tandard Date Collected: 28/3/2567 14:18:16
Analyst: Data Type: Original
Initial Sample Wi Initial Sample vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 223.8 kPa 8.55 L/min
Mean Data: DL-$tandard
Mean Corrected Calib
Analyte Intensity Std.Dev. R&D Conc. Units
As 193.696 £168.6 94.41  1.83% [1eee] g/L
Se 196.826 237.1 23,208 9.78% {see] g/L
Tl 1%8.881 6787.8 43.25 8.64% [ieed] g/L
Pb 228.353 13388.0 22.38 8.17% fsee] g/L
Calibration Summary
As 193.696 i Lin, Calc Int 9.9 5.169 9.80000 1.6808008
Se 196.8256 i Lin, Cale Int 8.8 8.4743 0.80860 1.e06000
Tl 1%6.861 i Lin, Calc Int 8.0 6.70@8 8. B086e 1.860000
Fb 220.353 1 Lin, Calc Int 8.0 26.69 2,8bene 1,860000

Sequence No.: 3
Sample ID: QC81 MQCS

Autosampler Locaticn:
Date Collected: 28/3/2567 14:21:26



Analyst: Data Type: Original

Initial Sample Wt: Initial Sample vol:
Dilution: Sample Prep Vol:
Wash Time:

Nebulizer Parameters: QCel MQCS
Analyte Back Pressure Flow
All 222.8 kPa 8.55 t/min

Mean Data: QC@l MQCS

Mean Corrected Calib. Sample
Analyte Intensity Conc, Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.6%6 135.4 30 g/fL 4,58 e g/t 4.5¢ 17.16%
Se 156.826 8.8 20 g/L 37.93 28 g/t 37.93 204.11%
T1 150.801 2.4 8 g/fL 9.03 g gsft 8.83 9.1:%
Pb 225.353 6e.4 2 g/l 1.14 2 gfL 1.14 56.16%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:

Metheod Description: Sample Std.Dev As/TI <=18 g/1 ,Se<=-5 g/l ,Ph<=3 g/l

Sequence No.: 4 Autosampler Location:

Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:24:11
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: 2 ¥ HNO3
Analyte Back Pressure Flow
All 222.0 IPa 8.55 L/min

Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Cenc. Units Std.Dev. Cenc. Units Std.Dev.  RSD
As 193.696 -E.6 -2.2 g/L 31,39 -8.3 g/L 1.39 459.43%
Se 196.026 10.9 20 g/L 1%,69 28 gfL 5.0 50.,84%
Tl 1%0.801 1.1 8.2 g/L 1,08 2.2 g/fL 1.8 649.16%

Pb 228,353 -21.4 -8.8 g/L 9,28 -8.8 g/L ©.28 34.35%



Perkin=limer
For the Better

Global Service Training Department

Service Engineer Certification

Krungchai Treevichien

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

ICP-Optima 7X00/8X00 Series

Instructor-: / Date:-13 FEB 2011 to 24 FEB 2011
Geoff Cook

Certified by : M@

(Manager, Global Training Operations)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
33444 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10230

TEL. 0-2717-3000-20  FAX. 0-2710.0454

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration

Cert.No.:
Page.:

Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. ; V3B1F8H3
ID No. : Ins-LAB-025
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(‘/)Saithip Meangmai

( ) Warakorn Lemgagtrakut

{ ) Ponpan Palpim

Issue Date :

31 Qctober 2023
31 October 2023
2310-08430C-1

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

Laboratory (Thai Environment Technic Limited)
(25.8 - 248} °C

(69.3 - 65.6) %

In - house method

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Khit Ruttanaprapachai

Sethi,

Approved Sigf’aatory

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 1 Equipment Calibration and Testing Services.

23CHOB41
1 of 2

A 0060437



Condition of this calibration result
1. Reference Standard Instrument ;-

instrument Serial No. 1D No,
1) Document Process Calibrator 43160066 130RC092
2) Digital Thermometer - 130RC0O18

Cert. No.: 23CHOB41
Page.: 20f2
Cert. No. Due Date
23E1284 10 Apr 2024
23T15085 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

: The measurement results are traceable to Si through CPA chem Lid.

Buffer Soiution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931858 01 Cct 2025
pH 6,865 CPA chem 788996 01 Jan 2024
pH 8.181 CPA chem 931960 01 Oct 2024

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

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

Unit Under Nominal | Standard . Uncertainty of Coverage
. ) Actual Reading
Calibration Value Voltage Measurement factor
Input {E*mV ) k
pH mV my pH
pH Meter 4.000 177.48 177.5 4,000 0.058 2.00
S/N.: V3B1F8iH3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 8.180 0.058 2.00
10.000 -177.48 -177.4 10.000 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| Unceriainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mV}) {*) k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.865 6.870 7.4 0.0087 2.00
9.181 9.186 -142.0 0.014 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a fevel of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment ;
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

{ ) Suwit Imjai
{(v/ ) Kunchit Promprat

Issue Date :

Electronic Balance
Mettler Toledo
AB204
1116392227
ins-LAB-033

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

Balance Room

09 April 2024
10 April 2024

15 °Ct0 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Fuml\s&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

Cert.No.:
Page.:

NSC-TISI-TIS17025
CALIBRATION 0008

24MM272
10f 3




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

Calibration were conducted using in-house calibration procedure CP-OBO01 based on UKAS LAB 14
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 - 7O0RC138 MM-0020-23 30 Jan 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This resuit 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 a
Before Adjustment :

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

200 0.00008




Equipment : Electronic Balance
Condition As-Received :  Used [tem
Reference : 2404-01130C-14
Result of calibration

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

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g9) (g9) (g) (g)

0.0000 +0.0001 0.0000 +0.0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

{g) (g) (g9) (tmg}
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9999 +{.0001 0.15
100 100.0002 -0.0002 0.18
200 200.0002 -0,0002 0.30

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

Front Fronl Front

Maximum difference between
off-center and central loading

{(g)
0.0003

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

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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Certificate of Calibration

Equipment ;
Manufacturer ;
Mode! :

Serial No, :
ID No. :

Submitted by :

l.ocation :

Received Order ;
Calibration Date:

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

5O Incubator
Accuplus
i250-DS
2058-1017-0029
LAB BOD 06

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

29 June 2023
28 June 2023
(26+10)°C
{B0+3D)%

Suwit Imjai

Wy

Approved Signatory

) Pornthippa Tameyakut

(/ Males Butkruea

lssus Date :

5 July 2023

The Uneertainties aye for a confidence probahility of approximately 85%

This certificate raay not be reproduced other than i full, except with the prior written

Approval of the hezd of Corporate Services 3 : Equipment Calibration and Testing Servises.
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Equipment : BOD incubator Cert. No.: 23TM704
Condition As-Received :  Used item ' Page: 20of 3
Reference : 2306-07120C-8
Procedure Used :-
Caiibration were conducted using calibration procedure CP-OT02 according fo direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MY57013823 231.M66 TPA 25 Mar 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable fo the international System of Unit.
Remark : TPA: Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- {*) Without Adjustment

Function of UUC*; . Temperature Source
Fresh air setting : Not Available Environment during calibration
g Beginning Finished
Temp. (°C) 24 24
.‘5/' REL . Humid. { % ) 67 64
2 4 AC Supply { Volt ) 229 227
A (=) =]
L s o> Pasition Ref. 5td,
H e - ID No.:
8 8 1 21-17RTD-01
o7 -2 21-17RTD-02
| ﬁjﬁ /2;5_ e / 3 17RTD-03
- 4 17RTD-04
-t T »- 5 17RTD-05
8 17RTD-08
7 17RTD-07
Probe Instaliation Details : Dimension of Chamber : 8 23-17RTD-08
ac 10  om D= 0.48 m 9 (ref.) 23-17RTD-08
b= 10 om W= 050 m
c= 10 cm H= 1.1 m
Capacity = 026 m?

Yo, .
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Eauipment : BOD Incubator Cert, No.: 23TMTO4
Condition As-Recsived : Used ltem Page: Jof3
Reference 1 2806-G7120C-8
Result of Calibration - () Without Adjusirment
Functlon of GUSC™ Temperature Solrce
Fresh alr setiing : Not Available
Calibration | UUCY Ll ey Temperafure Temperature | Overall Coverage
Polnt Setiing | Reading stability uniformity Yarlation] Facior
(c) (C) 1 (e (£°C) (c) {’¢) K
20.0 20.0 1.7 0.38 0.28 1.1 2
Calibration Measured Temperature ( °C ) L
N — Uncertainty
Point Position
{°C) 1 2 3 4 5 & 8 9 (ref.) (£°C)
20.0 20.244 | 20.180 | 20,158 | 20.0686 | 20.002 | 19.674 19712 1 19.822 | 19.065 .58

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

Temperature stability : One-half of the greatest maximum difference of measured femperaiure at any one sensor.
Temperature uniformity : The maximum difference of measured temparaiures at any sensors and the measured
temperature at the reference location which are observed at the same time or a2t as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state condifions.
Orverall Variation : The Difference of the maximum and minimum measured temperatures throughout ohservation.
VLIC* ¢ Unit Under Calibration

Note :. The reported uncertainty of measurerment was Included stability and excluded uniformity .

The reported uncertainty of measurement was based on 2 standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

Certificate of Calibration

Certificate Number ! SPR24020097-8 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name : DO Meter
Manufacturer : Horiba
Model P OM-716
Serial Number : D75J0012
ID. Number ¢ No.0O7

Environmental Conditions

Ambient Temperature o 23°CT z2eC Received Date © 07 Feb 2024
Relative Humidity © 50% T15% Calibration Date : 09 Feb 2024
Location of Calibration i on-Lab Recommend Due Date : 09 Feb 2025
Calibration Procedure : In-House Method Date of Issue © 10 Feb 2024

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Naticnal 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 fall calibration when the results
include the uncertainties and the customer must determine i the resuits mests their needs,

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

Systermn (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by

Calibration Officer { Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR24020097-8 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot S0027-23 _ 21C31 21 Mar 2028
Traceability

This certification is traceable to the International Systern of Unit maintained at :
HANNA - Hanna Instruments {Thailand) Ltd.
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Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,1'TD.

Certificate Number : SPR24020097-8 Page 13 of 3
Function © Dissolved Oxygen Permanance Test Jnit : me/L
Actual uuc Error Uncertainty
Standard Reading ()
¢.00 0.34 0.34 0.13
8,24 B.72 0.48 0.13

Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

SP-FM—-04-15 REV.0
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MAINTENANCE REPORT

OPTIMA 8000
Customer : u%i¥w maiindswradauing Date Tested: March 28, 2024
AR Recommendation Receriification
Address :  1/6 aiapsiudinu 145, Period 6 Months
WA ASWUFY, IUAESWIUY, Recertification Due: September 27, 2567
agotwe 10240 TH Date Last Certified: September 29, 2023
User Name: ast aiswed Visit Number: 10F 2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone:  081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia.co E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinLab32 Version 5.5.0
N0O772045 1F1380368 PN:6150T21E4QNE

TESTED EQUIPMENT
1PV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579
Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

Page 1 of 4

TH One Source Co.,Lid. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

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

o
~l =

HEHHEE
= =

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

A

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

D. Adjust water and gas pressure regulator settings.

>~

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

2. OPTICAL CHECKS
A. Inspect and clean all optical components.

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

HIHE
PN IS

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

-~

A, Perform preventive maintenance on chiller.

HiE
~

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

4. PERFORMANCE CHECKS

H

A. Torch View Alignment.

O
~

B. Wavelength Calibration.

Page 2 0f 4
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FSR1223

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.33
Mg 280.260 % RSD < 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD < 1.0 0.28
Detection Limits: Axial

As 183 nm, 3(sd) < 10.0 ppb 1.39

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

TI 190 nm, 3{sd) < 10.0 ppb 1.08

Pb 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.53

Zn 213 nm, 3(sd) < 2.0 ppb 0.22

Mn 257 nm, 3(sd) < 1.0 ppb 0.05

La 379 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3(sd} < 0.3 ppb 0.04

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Speciral Resolution: UV

As 193 nm, < 0.009 0.00687

Ni 231 nm, £0.011 0.00792

Ni 341 nm, <0.015 0.01185
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482

Page 3 of 4
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FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MnBEC = 1B * 8TD Conc/ IS-IB , where standard conc = 1000 ug/t.

[B = Intensity of blank

I8 = Intensity of Standard

Used Mira Mist Nebulizer

a5awuIILED(green)luPlasma Conirol fafluutonfe ugevinvasaruauluarunas Neb Flow

uu Pneumatics Controller Board Sufiifaymn.

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

meets
[:I does not meet

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

including warranty terms.

Service Department TH One Source Co., Ltd.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Method Loaded

Method Name: Precison

IEC File:

Methed Description: N=18- 1.8% RSD

Seqguence No.: 3
Sample ID: Precision
Analyst:

Initial Sample Wt:
Dilution:

Wash Tima:

Method Last Saved: 22/4/2554 16:20:88
MSF File:

Autosampler Location:

Date Collected: 2B8/3/2567 13:45:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Precision

Analyte Back Pressure
All 222.8 kPa
Mean Data: Precision
Mean Corrected
Analyte Intensity
Zn 266.26e 146145.8
Mg 280,271 1334588.3
Mg 2B5.213 74404.6
Ba 455.483 3373485.1

Conc.

Flow
2.5% t/min
Calib. Sample
Units Std.Dev. Conc. Units Std.Dev
482,54
8458.45
448.15
9583.39



Analysis Begun

Start Time: 28/3/2567 13:57:16
Logged In Analyst: TET
Spectrometer: Optima 2609

Plasma On Time: 28/3/2567 13:19:96
Technique: ICP Continuous
Autosampler: S18

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-03.28.sif

Batch ID:
Results Data Set: DLRL 288324

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

Method Loaded
Method Name:
1EC File:

DLRL-Cal

method Description: Calibration for later test

Method Last Saved: 5/18/2552 13:52:490
MSF File:

Sequence No.: 1

Sample ID: Calib 8lank 1
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 13:57:20
Data Type: Original

Initial Sample Vol:

Sample Prep Vel:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
All 222.e kPa 8.55 L/min
Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.6%96 29,4 8.64 3.16% [8.88] mg/L
Zn 213.857 389.8 2.0 ©.84% [8.08] mg/L
Mn 257.61@ 373.7 31.47 8.42% [8.88] mg/L
La 379.478 -39.2 1s.16 48.73% [0.087 mg/L
Ba 455.403 565.8 298.22 52.78% [@.e8] mg/L
Ba 493.408 5959 5.51  8.92% [@.00F mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std % Date Collected: 28/3/2567 14:80:31
Analyst: Data Type: Original
Initial Sample Wi: Initial Sample Vol:
pilutiocn: Sample Prep Vol:
Wash Time:
Nebuiizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 222.8 kPa 8.55 L/min
Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 5320.8 7.43  8.13% [5.8] mg/L
Zn 213.857 68281.4 370.4%9 B.54% [1.2] mg/L
Mn 257.616 682084.8 556.96 B.88% [1.8] mg/L
La 379.478 151940.7 798.65 ©.53% {1.8} mg/L
Ba 455.483 389420.9 422.28 8.11% {6.1] mg/L
Ba 493.488 293177.5 436.31 8.15% f@.1] mg/L
Calibration Summary
As 193,656 1 Ltin, Calc Int 0.0 1166 2.00800 1.e080ee
Zn 213.857 L Lin, Calc Int 9.0 68286 e.00000 1.600088



Mn 257.818 1 Lin, €alc Int @.e 682186 B.0600008 1.008600
La 379.478 1 Lin, €£alc Int 8.8 151986 9.6ep08 1.c00000
Ba 455.483 1 Lin, €alc Int 2.0 3894000 0.08000 1.000600
Ba 483.488 i Lin, Cale Int 2.0 2932000 9.68000 1.9068200
Sequence No.: 3 Autosampler Location:
Sample ID: 2% Date Collected: 28/3/2567 14:83:82
Analyst: Datta Type: Criginal
Initial Sample Wt: Initial Sample Vol:
pilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%
Analyte Back Pressure Flow
ALl 222.0 kPa 9.55 L/min
Mean Data: 2%

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.695 43.7 0.9 mg/l 2.01 37.5 g/L 9.68 25.84%
Zn 213,857 «28.4 -9.9 mg/L 8.00 -8.3 g/L 8.41 136.74%
Mn 257.61@ 394.8 9.9 mg/L 2.08 e.6 gfL 9.10 16.69%
La 379.478 67.8 8.8 mg/L 2.00 8.4 g/L 8.24 55.45%
Ba 455.483 -236.1 -8.9 mg/L 8,00 -e.1 g/L 8.0 4.98%
Ba 493,408 ~38.6 «8.9 mg/l &.00 -8.8 gfL 8.02 177.56%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-6@,Zn-2, Mni.0,La-3,Ba455-0.3,Bad493-8.6
Seguence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:06:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2 7% HNO3
Analyte Back Pressure Flow
All 222.8 kPa 8,55 L/min
Mean Data: 2 % HNO3

Mean Cerrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.bev, RSD
As 193.696 -7.1 -6.8 mg/lL .91 -6.1 g/t 6,36 184.68%
Zn 213,857 152.@ 8.8 mg/fL 0.80 2.8 g/fL 8.14  4.99%
Mn 257.618 91.2 9.8 mg/L .80 8.1 g/L @.82 15.88%
La 379.478 223.8 9.0 mg/L 0.88 1.5 g/L 9.31 21.2e%
Ba 455,403 -86.9 -8.9 mg/L 0.820 -8.8 g/L 9.03 139,.07%
Ba 4593.4@8 -179.8 -9.8 mg/L 9.69 -8.1 g/L 4.85 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:49
Logged In Analyst: TET
Spectrometer: Optima 8080

Plasma On Time: 28/3/2567 13:19:86
Technique: ICP Continuous
Autosampler: Sl1e

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28_sif
Batch ID:

Results Data Set: DLXL_280324

Results Library: C:\Users\Public\PerkinElmer\I{P\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal

IEC File:

Method Description: Calibration for later test

Method Last Saved: 5/18/2552 13:39:33
MSF File:

Autosampler Location:
Date Collected: 28/3/2567 14:15:53

Sequence No.: 1
Sample ID: Calib Blank 1

Analyst: Data Type: Original
Initial Sample Wt: Initial Sample vol:
Dilution: Sample Prep Vol:
Wash Time:

Nebulizer Parameters: Calib 8lank 1
Analyte Back Pressure
All 223.9 kPa

Flow
9.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.896 32.8 8.38 25.92% [6.88] g/L
Se 196.0626 26.5 5.11 15.26% [e6.860] g/L
T1 15@.861 -38.3 16.38 27.97% [e.ee0] g/L
Pb 228.353 353.% 3.91 1.11% [6.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 28/3/2567 14:18:16
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters; DL-S$tandard
Analyte Back Pressure Flow
All 223.9 kPa 9,55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193,696 5168.6 94.41 1.83% [1e88] g/L
Se 196.026 237.1 23.20  9.78% [see] g/L
T 199.801 6767.8 43,25 0.64% [10@8] a/L
Pb 228.353 13300.0 22.38  B8.17% [se8] g/L
Calibration Summary
As 193.656 1 Lin, Calc Int 9.0 5.169 9.0ecea 1.ee008
Se 196.826 1 Lin, €alc Int 9.8 9.4743 0.080060 1.680000
71 198.881 1 Lin, Calc Int 0.0 65.788 B.egoe0 1.8080080
Pb 22&.353 3 Lin, Calc Int 0.8 26.609 2,e0800 1.e00080

It
;3

Autosampler Location:
Date Collected: 28/3/2567 14:21:26

Sequence No.: 3
Sample ID: GCO1 MQCS



Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:

Nebulizer Parameters: QC21 MQCS
Analyte Back Pressure flow
All 222.8 kPa ©.55 L/min

Mean Data: QC@l MQCs

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.5895 135.4 38 g/L 4.58 30 g/L 4,58 17.1i6%
Se 196.826 8.8 20 g/l 37.93 20 g/L 37.93 204.311%
Tl 198.861 2.4 @ g/L .63 e g/L 2.83 9.11%
Pb 228.353 650.4 2 g/L 1.14 2z gfL 1.14 35B.16%
Method loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:

Method Description: Sample Std.Dev As/T1 <=18 g/1 ,Se<=-5 g/l ,Pb¢=3 g/l

Seguence No.: 4 Autosampler location:

Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:24:11
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep vol:

Wash Time:

Nebulizer Parameters: 2 ¥ HNO3
Analyte Back Pressure Flow
Al 222,08 kPa 8.55 L/min

Mean Data: 2 % HND3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.65%6 -1.6 -8.3 g/L 1.39 -e.3 g/L 1.39 459.43%
5e 196.826 12,9 20 g/l 11.69 e g/i 5.88 56.84%
Tl 196.8861 1.1 8.2 g/l 1.68 8.2 g/t 1.88 649,16%

Pb 22@.353 -21.4 -9.8 g/t 9.28 -8.8 g/t 0.28 34.35%



PerkinCimer
For the Better

Global Service Training Department

Service Engineer Certificatio:

Krungchai Treevichien

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

ICP-Optima 7X00/8X00 Series

UL
7

Geoff Cook

Certified by : %%&M

(Manager, Global Training Operations)

Instructor-: Date:-13 FEB 2011 to 24 FEB 2011




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

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

Certificate of Calibration

Equipment : incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0585
1D No. : Ins-LAB-041

Submitted by :

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

Location : Bacteria Room
Received Order : 09 April 2024
Calibration Date : 09 - 10 April 2024
Ambient Temperature : (26 £10)°C

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

() Suwit lmyjai
(v ) Kunchit Promprat

Issue Date :

(50 +30) %

Preecha Hiahib

}Z&mc}w&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This sertificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 8 : Equipment Calibration and Testing Services.

Cert. No.:
Page :

CALIBRATION 0008

24TM619
1of3




Equipment : incubator Cert. No.: 24TM619
Condition As-Received : Used Item Page: 20of 3
Reference : 2404-01130C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on {TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY48023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan }

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close ent during calibration
Beginning Finished
Temp. (°C ) 26 26
REL.Humid. ( % ) 43 46
o2 4 AC Supply ( Volt ) 220 222
A o [
! g iy’ . Ref. Std.
3 Position :
o . T hr2 ID No.:
S 3 1 19-16RTD-01
r 7z 2 19-16RTD-02
‘ W2 D ;L s / 3 19-16RTD-03
- 4 19-16RTD-04
- W o 5 19-18RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe installation Details : Dimension of Chamber : 8 19-16RTD-08
a= 50  om D = 0.40 m 9 (ref.) 19-16RTD-09
b= 50 com W= 056 m
c= 50 com M= 048 m

Capacity = 0.11 m?




Equipment : Incubator Cert. No.: 24TMB619

Condition As-Received : Used ltem Page: 30of3
Reference : 2404-01130C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air sefting : Close
Calibration | UucC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation] Factor
(°C) (’C) 1 (°C) (x°C) (*C) (’C) k
35.0 35.0 35.0 0.022 0.27 0.50 2
41.5 415 415 0.062 0.29 0,53 2
44.5 44.5 44.5 0.033 0.60 1.2 2
Callbratlon Measured Terr!p:erature {°C) Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35.037 | 35.081 | 35018 | 35.039 | 34.634 | 34.962 | 34.620 | 34.990 | 34.854 0.30
41.5 41.873 | 41.868 | 41.845 | 41.803 | 41.479 | 41.667 | 41.437 | 41.684 | 41.610 0.30
44.5 44,809 | 44,986 | 44.845 | 44.827 | 43.898 | 44.270 | 43.883 | 44.311 | 44.410 0.30

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

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

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

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

-00o-




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

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

{ ) Suwit Imjai
{v/ ) Kunchit Promprat

Issue Date :

Cert. No

Incubator
Memmert
INE 500
E505.1143
Ins-LAB-042

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

Bacteria Room

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

Preecha Hlahib

}{u\nc)\\&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence prebability 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.

Page :

NSC-TISETIS17025
CALIBRATION 0008

. 24TMB18
10f3




Equipment : Incubator
Condition As-Received : Used ltem
Reference : 2404-01130C-4

Procedure Used :-

Cert. No.: 24TM&618
Page: 2of 3

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.

Cert. No.

Traceable

1) Data Acquisition MY49023032

23LM122
2. This certificate is valid only to the item calibrated on date and place of calibration.

TPA

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

Result of Calibration :-
Function of UUC* :
Fresh air setting :

(*) Without Adjustment
Temperature Source
Close

T o8
[«] (=)
1 9 (r&f.)3
@
H 1 H/Z2
[3] 1
3 &
i 7
"""" - c D
Wiz ’7312;’_ -
“ -
a

I\

Probe Instalfation Details :

a= 5.0 cm D= 0.40
b= 5.0 cm W= 0.56
c= 5.0 cm H= 0.48

Capacity = 0.1

Due Date

26 Jul 2024

Temp. (°C )

Environment during calibration

Beginning

Finished

26

26

REL.Humid. ( % )

43

46

AC Supply ( Volt }

220

222

Dimension of Chamber :

m
m
m
m?

Position :

Ref. Std.
ID No.:

20-16RTD-01

20-16RTD-02

20-16RTD-03

23-16RTD-04

22-16RTD-05

20-16RTD-06

20-16RTD-07

22-16RTD-08

aoo«acncnboom—x
=

9 (ref)

22-16RTD-09




Equipment : Incubator Cert. No.: 24TMG18

Condition As-Received : Used ltem Page: 30of 3
Reference : 2404-01130C-4
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuUC* uuce Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (°C) (+°C) {(°C) {°C) k
35.0 35.0 35.0 0.038 0.35 0.52 2
415 415 41.5 0.034 0.33 0.43 2
44.5 44.5 445 0.676 0.71 0.98 2
Calibration Measured Temperature { °C ) ,
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34.863 | 35.186 | 35.280 | 35.237 | 35.068 | 35.296 | 35.068 | 35.348 | 35.184 0.30
41.5 41.453 | 41.676 | 41.772 | 41.662 | 41.703 | 41.799 | 41.677 | 41.856 | 41.738 0.30
44.5 44.056 | 44.860 | 44.953 | 44.885 | 44.378 | 44.776 | 44.450 | 44.844 | 44,733 0.30

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

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

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

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

-000-




THAI ENVIRONMENTAL TECHN!C LENJITED
udun inatndvinosadouing 91a

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 7-Feb-24 Initial Final Average
Barometric press, Pb | 759.10 | 759.50 759.30 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M30-06 Serial No. 913428

Metering System ID Model. S-110

DGM Number 604 Correction factor{Yr) 1.0209

DGM Model SK25EX Last Calibration Data] 26-May-23
Orifice Ref . | DGM Temperature ( C)
DGM
manometer DMG [Volume [ Ref Dry Gas Meter Time AH@
Correction
setting AH Volume v, [DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H2Q | V_Liters | Liters T, T, T,
15.00 106,00 100.01 | 28.00 | 28.00 | 29.00 | 28.50 8.36 1.0210 46,0144
25.00 100.60 99,98 | 28,60 | 28.00 | 29.00 | 28.50 6.49 1.0203 46.2635
50.00 100.00 99.76 | 28.00 | 28.00 | 29.00 | 28.50 4.58 1.0201 46,1911
80.00 100.00 99.47 | 28,00 | 28.00 | 29.00 | 28.50 3.59 1.0201 45.5396
100.00 100.00 99.21 | 28.00 | 28.00 | 29.00 | 28.50 3.23 1.0209 46,1689
Average 1.0205 46.0355
Dued Date of Calibrate 8-Feb-25

Calibrated by : Approved : Q’ a’f"’]m] M .

Note; For Calibratien Facter ¥, the ratie of the reading of the calibration meter to the dry gas meter, aceeptable tolerance of individual values from the average is +-0,02,
Note: For AH@, Orifice pressure differential that cquates to 0.75cfm {0.0212m3/min} at standard remperature and pressure, acceptable tolerance of individual valucs from

the averge is +0 2inckos (5. lmn)H20.

Thai Environmental Technic Limited  1/6 Sei Ramkhamhaeng 145 Khwaeng/Kliet Saphan Sung  Bangkok 10240 Thailand

® Tel : +66(0)2373-T799(Auto) Fax : +66(0)2373-7979 ® ndminict1995 com ® www.1c11995.com



THAI ENViRONME_NTAL TECHNIC LIMITED
usun Inaindonoadouing 91ia

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 7-Feb-24 Initial  Final Average
Barometric press, Pb | 758.7 758.8 758.8 mmHg
Dry Gas Mcter Data Reference Dry Gas Mceter Data

Console No. M50-02 Seriad No. 913428

Metering System D Model. $-110

DGM Number 8003540 Correction factor(Yr) 1.0209

DGM Model SK 25 Last Calibration Data] 26-May-23
Orifice Refl . DGM Temperature ( ‘e )
bGM
manometer DMG [Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume v, |PGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 |V, Liters | Liters T, T, T,
15.00 100.00 100.10 | 28.00 | 28.00 | 29.00 | 28.50 8.36 1.0201 46.0478
25.00 100.00 99,97 | 28.00 ! 28.00 | 29.00 | 28.50 6.49 1.0204 46.2971
50.00 100.00 99.72 | 28.00 { 28.00 | 29.00 ; 28.50 4.58 1.0205 46.2247
80.00 100.00 99.42 | 28,00 | 28.00 | 29.00 | 28.50 3.59 1.0206 45.5729
100.00 100.00 99.22 | 28.00 | 28.00 | 25.00 | 28,50 3.23 10207 46.2027
Average 10205 46.0690
Dued Date of Calibrate 8-Feb-25

Calibrated by : %ﬂé’u‘s— Approved : P?W"WD\] M :
o4

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter 10 the dry gas meter, acceptoble toleroncs of individual values from the average is +0.02.

)
Note: For AH@. Qrifice pressure differential that cquates to 0.75¢fin (8.0212m /min) at standard temperature and pressure, acceptable tolerance of individual vatues from

the averge is +0.2inches (5. 1mimH,,,

Thai Environmental Technic Limfted 176 Soi Ramkhamhbacng 145 Khwaeng/Khet Saphan Sung  Bangkok 10246 Thailand

® Tel @ +66(0)2373-779% Auto) Fax : +66(0)2373-7979 @ admingitct1995.com ® wwiv.te11995.com



Thai Environmental Technic Limited
YIUN madagnded Ing a1nn

Portable Gas Calibration Report

Date of Calibration: 3-Jan-24

Manufacturer: E-instruments Ambient Condition
Instrument Model : 44008 Temperature (2325°C): 25,0 °C
Instrument serial no. : 2763 Humidity (55¢15%RH): 50.0  %RH
Instrument 1D : 2 Barometer {mmHg) : 759.5 mmHg

Standard gas References

Oxygen (0;) 36232 Linde June 26, 2031

0824463 Linde June 5, 2026
Nitric Oxide(NC})

0824524 Linde August 22, 2025

D824500 Linde October 11, 2024
Sulfer Dioxide (SO5)

D271305 Linde Qciober 11, 2024

DB24500 Linde October 11, 2024
Carbon Monoxide(CO)

0271305 Linde October 11, 2024

Calibration Results

0.0 0.0

0, (%ovol) - 0,2 % val PASS
14.0 14.0 0.0
0.0 0.0 0.0
NO (ppm) | 198.0 199.0 10 PASS
392.0 393.0 o
0.0 0.0 0.0 %5.0 ppm 0...100
S0, (ppm) 4060 | 405.0 1.0 pffg‘luﬂ;?gﬂ‘ias%%rgd PASS
804.0 803.0 -1.0 ppm
0.0 0.0 0.0
CO (ppm) 404.0 403.0 -1.0 PASS
793.0 795.0 2.0

Calibrate by: D/%A/DS‘ Approved by : RQMM [ M

That Environmental Techniclimited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaifand
e Tel ; +66(0Y2373-7795|Aute} Fax ; +65[Q)2371-79 79 ¢ admin@tet1995.com » www.teti995.com



@ Thai Environmental Technic Limited
USEN matadundsilng s1o6

Portable Gas Calibration Report

Date of Calibration: 3-Jan-24

Manufacturer ; E-instruments Ambient Condition
Instrument Model: 44008 Temperature {23£¢5°C): 25,0 °C
Instrument serial no. : 4102 Humidity (55¢15%RH}: 50.0  %RH
Instrument D 6 Barometer (mmkg}: 758.7 mmHg

Standard gas References

Oxygen (O3) 36232 Linde June 26, 2031
DB24463 Linde Jure 5, 2026
Nitric Oxide(NO)
DB824524 Linde August 22, 2025
P824500 Linde October 11, 2024
Sulfer Dioxide (S0,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide({CO)
271305 Linde October 11, 2024

Calibration Resuits

. 0.0 0.0
0, (%evol) +0.2 % vol PASS
14.0 14.0 0.0
0.0 0.0 0.0
NO (ppm) 198.0 199.0 1.0 PASS
392.0 393.0 1.0
0.0 0.0 0.0 5.0 ppm 0...100
o ppm £5% measured
50, (ppm) 406.0 | 405.0 1.0 Value 101....5000 PASS
804.0 803.0 -1.0 ppm
0.0 0.0 0.0
CO (ppm) 404.0 405.0 1.0 PASS
793.0 793.0 0.0

Calibrate by: W Approved by : %Mﬂ l VVL

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66{0)2373-7799{Auto} Fax : +66{0)2373-79 79 e admin@tet1995.com o www.tet1955.com



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) B
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7

534/4 PATTANAKARN ROAD SOi 18, SUANLUANG, SUANLUANG, BANGKOK 1062350
TEL. 0-2717-3000-24 FAX, 0-2719-8484

NEC-TIBLTISTHYE5
CALIBRATION b60)

Certificate of Cahibration Certificate No. : 24P1477

Page: 1of 2

Equipment : Digital Barometer
Manufacturer: Lutron This certificate may not ba reproduced other than in full,

except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: B011409
1D No.: NO.3
Condition As-Received: Used ltem
Received Date; 30 April 2024
Calibration Date: 03 May 2024
Reference: 2404.0751D8C Submitted by: Thai Environmenta! Technic Limited
Ambient Temperature: ( 23 £ 2) °C
Relative Humidity: (50 £ 15 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

X Bangkok 10240

Atmospheric Pressure: 1005 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidelines.

Condition of this result of ealibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No.

Due Date

1) Digital Manometer 767367 21R724799 MP-0114-23
2.This resuit of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor 1s 1 kPa = 7.50062 mmHg
4, This result of calibration instrument was in absolute pressure,
5,This instrument was used clean air as pressure media.
6.This instrument was installed in vertical orientation and center of the device was used as the reference level.
7.The certificate is valld only to the item calibrated on date and place of calibration,
8.This Certification is fraceable fo the International System of Unit maintained through:-

-National institute of Metrology Thailand {(NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : AJ'/&PD} . P

31 May 2024

Issue Date : 07 May 2024 [ ]Phalinee Prabpaipal
' [ ]1Sura Suwannasri

[v] Attapol Panurach



| ibration:- With i e Range : 730 mmHg lo 770 mmHg
Function:~ [ute Pressure Measuremen Resolution ; 0.1 mmHg

Increasing Pressure

Applied Pressure (mmHMg) | 731.02 | 741.02 | 751.02 | 761.02 | 771.02
UUC” Indication {(mmkHg) 731.1 741.1 751.0 761.0 { 771.0

Error {(mmHg) 0.08 0.08 -0.02 -0.02 -0.02

Decreasing Pressure
Applied Pressure {mmHg) | 771.02 | 761.02 | 751.02 | 741.02 | 731.02
UuUC* Indication (mmkg) 771.0 761.0 751.0 7411 7311
Error {mmHg) -0.02 -0.02 -0.02 0.08 0.08

The unceriainty of measurement was + 0.13 mmHg
* UUC = Unit Under Calibration

The reporied uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, praviding 2 leve! of confidence of approximately 95 %.

-o0o-

Cert.No.: 24P1477
Page: 2 of 2




RECALIBRATICN
DUE DATE:

September 21, 2022

Environmental
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-SD25A Calibrator S/N: 0068
Vol. Init Vol. Final AVol. ATime apP AH
Run (m3) (m3) (m3} {min} (mm Hg) {in H20}
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 B 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.7 8.00
Data Tzbulation
Pa (Tsid )
Vstd Qstd \/ AH( ﬁsta) Ta 0 |yAH(Te/ Pa)
{m3}) {x-axis) {y-axis} Va (x-axis} {y-axis)
0.9870 0.7173 1.4080 0.8857 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.2806 1.31233 2.2262 (.9893 1.1332 1.4064
0.5796 1.1802 2.3349 (.0882 1.1907 1.4750
0.8744 1.4184 2.8160 0.9830 1.4309 1.778%
ms= 2.01042 m= 1.25389
QSTD h= -0.03659 QA b= -0.62312
r= 0.99996 r= 0.99996
Calculations
Vstd=|AVol{({Pa-AP)/Pstd{Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= ' Pa Tstd - f §
Qstd= 1/m(< J&H( P )(wTa ))h) Qa= 1/m<< AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 °¢ 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
Paf actual barometric pressure (mm Hg} the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

www.tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513}467-9009
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Thai Environmental Technic Limited
y3un mataaunadaulng 9106

Location : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Site ID : Bangkok

Serial No: (No.3 }

Site Conditions

Date : 4-Jul-23

Calibrate By ; Pipat

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 298.0
Corrected Average {(mm Hg) : -

Calibration Orifice

Make ; Tisch
Model ; TE-5025A

Serial# : 0068

Qstd Slope
Qstd Intercept
Calibration Due Date

1 2.01042

~0.36590
21-Sep-23

Calibration Information

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

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

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

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

Pstd = 760 mm Hg

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

Thal Environmental Technic Limited

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) {m3/min) {CEM) {corrected) Linear Regression
1 12.30 1.926 60.0 57.00 Slope : 29.8558
2 10.00 1.755 54.0 52.00 Intercept: 0.183¢
3 7.60 1.553 50.0 48.00 Corr. Coeff: 0.9932
4 5.00 1.294 40.0 49.00

------- 5 3.00 1.044 30.0 30.00 t of Observations: s
Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = dally average pressure

Calibrate By

Approve By

dﬂ"_g

Bﬂmﬂwﬂ M

1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7753(Auto) Fax : +66(0)2373-7979 « admin@te£1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

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

ITEM : TSP Serial No @ (No.12 ) Calibrate By ; Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 750.0
Temperature (°C} : 25.0 Temperature (deg K} : 298.0
Average Press, (mm Hg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) 1 28,6 Average Temp: {(Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.35590
Serial# : o068 Calibration Due Pate : 21-sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) (cotrected) Linear Regression
1 12.80 1,962 60.0 57.00 Slope: 29.1016
2 9.80 1.739 54.0 52.00 Intercept: 1.3192
3 7.40 1.535 50.0 48.00 Corr. Coeff: 0.5850
4 5.00 1.294 406.0 40.60
5 3.00 1.044 30.0 30.00 ¢t 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
1C = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By T 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

Prmmmmj W,

For subsequent calculation of sampler flow:
1/m((T)[Sqrt{298/Tav)(Pav/76(0)]-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 Tal : +66(0)2373-779%{Auto) Fax : +66(0)2373-7979 a admin@tet1995.com e www.tet1995.com

im0 il et T —
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Location ; Thai Envircnmemtal Tech
ITEM :

Thai Environmental Technic Limited
VIEN maladsadenlng sine

High Volume TSP&PM-10 Calibration Report

8P

Barometric Pressure (mm Hg)

Temperature (°C) :

Average Press. (mm Hg)

Average Temp (°C) :

Site ID ; Bangkok

Serial No: (No.1s )

Site Conditions

Date: 11-Jul-23

Calibrate By : Pipat

Corrected Pressure (mm Hg) ! 760.0
Temperature (deg K} : 298.0
Corrected Average {(mm Hg) : -

Calibration Orifice

Make ; Tisch
Model : TE-5025A

Serial# : oce8

Qstd Slope : 2.01042
Qstd Intercept : -0.36590
Calibration Due Date : 21-sep-23

Calibration Information

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

IC =1fSqrt{Pa/Pstd)(Tstd/Ta)}

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calcutation of sampler fiow:
1/m{(1)[Sqr(298/Tav)(Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

e rmtarmr orereasmmor—— s priarr

Thal Envirenmental Technic Limited

Plate or ORIFICE Qstd Indicate Iic

Test # {in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.926 59.0 59.00 Slope: 28.5067
2 2.80 1.739 47.0 47.00 Intercept: 0.0088
3 7.80 1.571 43.0 43.00 Corr, Coeff: 0.9¢60C9
4 5.00 1.294 40.0 49,00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5

Calculations

m = sampler slope

b = sampler intercept

1 = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

- o\,

?f(awml N

1/6 Sot Ramkhamhaeng 145 Khwaeng/Khet Saphaa Sung  Bangkek 10240 Thailand
« Tel ; +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995,.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date ; 5-Jul-23
ITEM: TSP Serial No : {No.18 } Calibrate By ;: Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature {deg K) : 298.0
Average Press. (mmHg) ' 750.8 Corrected Average {mm Hg) : -
AverageTemp (*C) : 29.6 Average Temp: (Deg K) : -
Calibration Orifice
Make: Tisch Qstd Slope : 2.01042
Model : TE-50252 Qstd Intercept : -0.36550
Serial# : 0068 Calibration Bue Date : 21-Sep-23
Calibration Information
Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) {(m3/min) {CFM) {corrected) Linear Regression
1 12.50 1.541 6§0.0 57.00 Slope: 30.0460
2 9.40 1.707 54.0 52.00 . Intercept: 0.2184
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9881
4 5.00 1.234 40.0 40.00
5 3.00 1.044 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20{Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler infercept
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 pem ¢
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K 7 M
Pstd = 760 mm Hg Approve By Pf Uz 1,

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

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

e Tel : +66(0)2373-7795(Auto) Fax : +66{0)2373-7979 » admin@tet1995.com  www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Q

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 4-Jul-23
ITEM : PM10 Serial No: (No. 4 } Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 29.1 Average Temp: {Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope & 1.9%331
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 12.20 1.753 60.0 60.00 Slope : 34.2468
2 9.20 1.522 54.0 54.00 . Intercept: 1.6407
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9883
4 5.00 1.122 40.90 40,00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt{Pa/Pstd}(Tstd/Ta)] b = sampler intercept
I = char 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 : et

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 : %ﬂ\’?‘”b\tﬂ M.
For subsequent calculation of sampler flow:

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

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

. T T —— T T,

Thai Environmental Technic Limited 1/6 Sol Ramkhamhbaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalland
o Tl « SRAIMIATI-FTF0O7AnkAY Fav + LARMPTTITAY0 & adminmEet1 Q08 ram = wiane Fab1 04GR Frm
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Location ! Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

Site ID : Bangkok

ITEM : PM10

Barometric Pressure {mm Hg)

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

3
"

H

[

Date: 5-Jul-23

Serial No: {(No. 6

)

Calibrate By : Pipat

Site Conditions

Corrected Pressure {(mm Hg) : 7560.0

Temperature (deg K) : 258.0

Corrected Average (mm Hg) : -

Average Temp: {Deg K) : -

Calibration Orifice

Make: Tisch
Model ; TE-5025A
Serial# : 0068

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

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.756 60.0 60.00 Slope ; 35.3682
2 9.40 1.543 56.0 56.00 Intercept: 0.4762
3 7.20 1.353 52.0 52.0¢0 Corr. Coeff: 0.9804
4 5.00 1.130 40.0 40.006
5 3.00 0.880 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m[Sart(H20{Pa/Pstd)(Tstd/Ta))}-b] m = sampler slope
IC =I[Sqrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept

Qstd = standard flow rate

I1C = corrected chart response
1 = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration {mm Hag)
Tstd = 298 deg K

pstd = 760 mm Hg

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

Thal Environmental Technic Limited

Calibrate By

Approve By

I

= chart response

Tav = daily average temperature
Pav = daily average pressure

/EMK

@fawaﬂ M

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
a Tal + LARINYVITA?AF7QGFANMFAY Fav « LEAMYIITUT070 & adminmitatbtTQOR Aacn & umnr babiQOE ~Am
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No. 7 ) 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) ! 750.6 Corrected Average (mm Hg) ! -
AverageTemp (°C) : 28.4 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : z.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date ; 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope: 35.3007
2 9.00 1.510 54.0 54.00 Intercept: 0.2307
3 7.00 1.334 50.0 5C.00 Corr. Coeff: 0.9854
4 5.00 1.130 44.0 40,00
5 3.00 0.880 30.0 30.00 ¢ of Observations: s
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt{Pa/Pstd)}(Tstd/Ta)] 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 L

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 ﬁ%ﬂmwb{ﬁ'd m
For subsequent calculation of sampler flow:

1/m({I)[Sart(298/Tav)(Pav/760)]-b}

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

Thai Environmental Technic Limited 1/6 Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
o Tel * +RAIMZITI-T7RAANENY Fay * +ARAIMNN?173-7979 » Admin@tet1895 rim s www taH1905 FAm
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PMLO Serial No: (No. 8 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg} : 760.00 Corrected Pressure (mm Hg) ! 760.0
Temperature (°C} 2 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.5 Corrected Average (mm Hg) ! -
Average Temp (*C} : 28,2 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serial# : oces Calibration Due Date : 21-8ep-23
Calibration Information
Plate or ORIFICE Qstd Indicate 1C
Test # {in H,0) (m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope: 35.0529
2 9.20 1.527 54,0 54.00 Intercept: 0.4420
3 7.00 1.334 50.0 50.00 Corr. Coeff: 0.9837
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m{Sqrt(H20({Pa/Pstd)}{Tstd/Ta))-b] m = sampler slope
IC =I[Sgrt(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 : P
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 : o] M

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

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

Thal Environmentaf Technic Limitad 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
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Customer Details
Name:

Thai Environmental Technic Limited

Certificate Details

Number: 1734/23
Material Details
Production Qrder: 90178560
Gas content: 5.520 M
Cylinder Dwnet: LINDE
taboratory Report
Component Normma!
Concentration
Nitric Oxide 40.0 ppm
Other NOxX impurdy
in Mitrogen
Reference Standard
Nitri¢ Oxide

in Nitrogen

Instrument,/Make/Model:
i FIIR Spectrometers Nicolet 1550

ecommend usage con
t i

dition




Thai Environmental Technic Limited
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NOx Analyzer Calibration Report

Calibrate Date :22-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 758 .9
Brand . API . Humidity (50+15 %) 50.0%RH
Model . 200A Dilutor .API M700 S/N 625
Serial Number 1978 (No. 15) Zero Alr - APT M701 S/N 1926
Range : 500 ppb Standard gas : AQ0217 SK
Calibration of Span
Before of Span.(ppb) After of Span.(pph) o 4
Supply Gas Ref Value(ppb) Now NO NO; Now NGO NG, %a diff of Span
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 401.0 | 404.0 -3.0 400.0 400.,0 0.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) Y p.(ppb) . Outpi:lt Difference _
NOx NO NO, Diff(ppb) % Diff’ Abs (%) Diff
0.0 G.2 0.3 -0.1 0.31 0.001 0.08
100.0 59.8 59.4 0.4 -0.60 -0.,006 0,60
200.0 200.5 | 200.2 0.3 0.20 0.001 0.10
400.0 401.0 | 400.5 0.5 0.50 0.00L 0.13
Average Diff (%) 0.23
Multi Point Calibration
450.0
400.0 y= 1.0(:‘22[2_)( - 0.&2
=1
= 350.0
¥ /
2 300.0
a pd
2 2500 ——
& 200.0 -
-E 150.0 /
< 100.0 :
50.0 //
0.0 a; T T T ¥ ]
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
Calibrate by: CL;M ’ Approved by : "P(?}‘LMMﬁ / {\’?

-

af dlnsad ;oo

Thai Environmental Technic Limited

Tuhioylid 02/0013

waTinuuedy : QF-QP16-06

e Tel: +66(0)2373-7799(Auto} Fax :+66{0)2373-7979 « admin@tet1995.com ¢ www.ietl535.com

1/6 Sot Ramkhamhaeng 145 Khwaeng/Khet Saghan Sung Bangkok 10240 Thailand
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NOx Analyzer Calibration Report

Calibrate Date ; 22-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) :759.9
Brand : APL Humidity (50+15 %) 50 ,0%RH
Model . 2004 Dilutor - APYI M700 S/N 625
Serial Number :1982(No.16) Zero Air - API M70%1 S/N 1926
Range : 500 ppb Standard gas : AGO217 SBK
Calibration of Span
Supply Gas | Ref Value(pph) Ng:fore O;Sgan'(ppg)oz N O’:ﬁer Of:%an'(pp bl)\IOZ % diff of Span
Zero 0.0 0.3 0.2 0.1 0.0 0.0 0.0 0.0
Span 400.0 404.0 | 401.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) ‘ Outpl-nt Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.0 0.42 0.001 0.11
100.0 101.0 99.8 1.2 -0.20 «0.002 0.20
200.0 199.7 | 199.7 0.0 -0.27 -0.001 0.14
400.0 358.8 | 398.1 0.8 -1.890 -0.005 0.47
Average Diff (%) 0.23

Multi Point Calibration
450.0

400.0 y=0.9944x +0.498

RT=1 -
= 3500
[~3
& 300.0

£ 2500 pd
§ 2000 /
= 150.0

E 100:0 ”/

H

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: ?;?W— Approved by : fi) AWM VWL'{ M

T - pyy 3 ¢
uf lynsan : 00 Tufloyid 02/09/15 mufinunylesy : QF-QP16-06
That Environmental Technic limited  1/6 Soi Ramkhambhaeng 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.tet1%95.com



Thai Environmental Technic Limited
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Calibrate Date :22-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 752.23
Brand AP Humidity {50+15 %) 50.0%RH
Model 200A Dilutor . API M700 S/N 625
Serial Number :56 (No.17) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.{ppb) After of Span.(ppb) o
3 Yo diff of §
Supply Gas Ref Value{pphy) NOx ~O NG, o ) NO, o diff of Span
Zero 0.0 0.9 0.8 0.1 0.0 0.0 0.0 6.0
Span 400.0 389.0 | 387.0 2.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb Output Diff
Ref Value(ppb) Y p.(ppb) - utput Difference '
NOx NO NG, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.0 0.33 ¢.001 0.08
100.0 99.8 99.1 0.7 -0.90 -0.0089 0.9%0
200.0 198.8 199.6 -0.8 -0.40 -0.002 0.20
400.0 399.1 | 400.3 -1.2 0.30 0.001 0.08
Average Diff (%) 0.31
Multi Point Calibration
450.0
y = 1.0008x - 0.302
490.0 0
RZ=1
= 350.0 s
£ 3000
‘i‘." 250.0
2 250,
& 200.0 .
3 1500 /
< 100.0
50.0 /u
0.0 u/ ; E ; ; ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: % Approved by : QmWMﬁ. ( M
uflunsafi ; 0o Tiuflongsid v2s09r1s wituiledl : QF-QPi6-06

Thai Environmental Technic Limited  1/6 Sai Ramkhamhaeng 145 Khwaeng/®Khet Saphan Sung Banghkok 10240 Thaitand
o Tel: +66{0j2373-7799(Aute} Fax: +66(0}2373-7579 @ admin@1e11995.com & www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date : 22-2pr-24 Temperature (°C ) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 799.9

Brand : APT Humidity (30415 %) 50.0%RE

Model s TML-41-H-02 Dilutor .API M700 S/N 625
Serial Number :495(No.23) Zero Air . APT M701 8/N 1936
Range . 500 ppb Standard gas : A00917 SK B

Calibration of Span

Supply Gas Ref Value(pph) Ng:foxe oLS(;:an.(pp;) o, Noffter ofI\S}pOan.(ppbl)\I 5; % diff of Span
Zero 0.0 0.3 0.2 0.5 .0 0.0 0.0 0.0
Span 400.0 406.0 | 402.0 4.0 400.0 400.0 0.0 0.0

Multi Point Calibration
Ref Value(ppb) Anatyzer Disp.(ppb) ‘ Outpl_n, Difference .
NOx NO NGO, Diff{ppb) % Diff Abs (%) Diff

0.0 0.4 0.3 0.1 0.30 0.001 0.08
100.0 101.3 | 100.58 0.8 0.50 0.005 0.50
200.0 200.7 | 198.5 1.2 ~-3.50 -0.003 0.25
400.0 401.2 | 359.8 1.4 -0.20 0.000 0.05
Average Diff (%) 0.22

Multi Point Calibration
450.0

400.0 y=0.9983x+0.32 _

2 =
350.0 il /

300.0
250.0
200.0

150.0 /
100.0 /
50.0
0.0 r_z/ : ;

a.0 100.0 200.0 300.0 450.0 500.0
Ref Value{ppb)

Calibrate by: Q“::—;m\‘ Approved by : Rﬂ’/\-‘ﬂfl%ﬂ ( M

(-~

Analyzer Disp.[pph)

¥
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Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Bangkok 10240 Thalland
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Thai Environmental Technic Limited
Y3BDN matingaunadonineg sine

Analyzer Calibration Report

Calibrate Date 24-Rpr-24 Temperature (°C) 25°C .
Analyzer Type S50, Barometer (mmHg) ; 76C.0
Brand API Humidity (5015 %) : 50.0 %RH
Model 100 E Dilator . APL M700 S/N 625
Serial Number 139(No.1) Zero Air API M701 S/N 1925
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span{ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 404.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b} JAnalyzer Disp.(ppb
of Value(ppb) - [Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 100.3 0.3 0.00 0.30
200.0 201.1 1.1 0.01 0.55
400.0 401.2 1.2 0.00 0.30
Average Difl (%) 0.30
Multi Point Calibration
450.0 ;
y=10027x+0.22
400.0 T
= 3500
o
E-._ 300.0
5 2500
e 200.0 Z
o d .
2 150.0 pa
Z 1000 /
50.0 —
0.0 EF : T 7 T ]
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
Calibrate by: (% Approved by : 6))"9\7”} 1Y / ad
uflunsedi : 0o ufioyid 02/09/15 muRtuurei ; QF-QP16-06
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Thai Environmental Technic Limited
UIHN managdaasaulng ai5e

Analyzer Calibration Report
Calibrate Date 24-Apr-24 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 760.0 N
Brand Thermao Huwmidity (50+15%): 50.0 %RH
Model 41 C Dilutor - API M700 S/N 525
Serial Number 43644269 (No.6) Zero Air API M701 3/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.0 0.0 0.0
Span 400.0 421.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
b} JAnal Disp.(ppb
Ref Value(ppb)  (Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 101.2 1.2 0.01 1.20
200.0 201.5 1.5 0.01 0.75
400.0 401.1 1.1 0.00 0.28
Average Diff (%) 0.58
Multi Point Calibration
450 1.0014x + 0.8
y=1. x+0,
400.0 3
RZ=1
= 350.0 P
£ 3000 /
# 250.0
[ l’_,//
= 200.0 4-
£ 1500 -
[ : r/
£ 100.0 —n
50.0 >
0.0 B3 7 ¢ T T 1
_ 0.0 100.0 200.¢ 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: (f% Approved by : @YE\N L/![!T?\’V\
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Thai Environmental Technic Limited
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Thai Environmental Technic Limited

Analyzer Calibration Report
Calibrate Date 23-Apr-24 Temperature (°C ) 25eC
Analyzer Type SQy Barometer {mmHg) : 760.0
Brand Teledyne Humidity (50+15 %): 50.0 %RH .
Model 100 E Dilutor . API M700 S/N 825
Serial Number 110 (Ko.21) Zero Air APTI M701 S/N 1326
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.7 0.0 0.0
Span 400.0 393.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Val b) $Anal Disp.(ppb
of Value(ppb) - fAnalyzer Disp.(pp Diff (ppb) Percent Diff Abs Porcent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.8 -0.2 0.00 0.20
200.0 199.1 -0.8 0.00 0.45
400.0 398.7 -1.3 0.00 0.33
Average Diff (%) 0.26
Multi Point Calibration
450.0
y = (.996x + 0.18
400.0 I
Ri=1
= 350.0 /H
=N
£ 3000 /
& 2500
[a]
§ 200.0 /l:/
2 150.0
=
£ 100.0 /
50.0
0.0 1 T : ]
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph}

Calibrate by: %7%‘ )
o

Approved by : Q’E}fﬁ\ﬁﬂm,{ M,

uf lunded : 00

Thai Envirosmental Technic Limited
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ertificate Or Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer Tag No.:

Thai Environmental Technic Limited. 1/6 Soi Ramkhamhaeng 45, Sapansoong,
Khet Saphan Sung, Bangkok 10246

Certificate Details

Number: 2500/23 Date of Issue: 18-Sep-2023 Expiry date: 18-5ep-2027
Material Details
Preduction Order: 90179846 Material Code: 608400-SK-44 Cylinder No.: 0636157
Gas content: 5.520 M3 Filling pressure: 145 bar Valve: (GA660SS
Cylinder Owner: LINDE Cylinder Material: Spectia seal Cylinder Size: 40t
Laboratory Report
Analytical Result
Component Nominal Concentration  Anafysis Result’ Uncertainty’ _Methad of Analysis® . Assay Date
Sutphut Dioxide 40.0 ppm 41.1 ppm t 1% relative (6)1-PB-352 8-Sep & 18-Sep-23
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentiation Expisy date:
Sulphur Dioxide BOC1506295G 25.35+£0.25 ppm 9-Jun-2024
InNitregen
Analytical instruments used in Assay
Instrument /Make /Model Analyiical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 6-5ep-2023

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this seport are on mole/male basis, unless olherwsse specified. The Assay ol this Standaid has been performed in

accordance with the EPA raceabilily Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gasepus (alibration Standards using procedure G1

2. the reported expanded uncertainty is based on a standard uncertainty multiphed by a coverage faclor k=2, providing a level of confidence of approximately 95%.
The measurement of this material 15 raceable Lo the S through the 1eference gas standard which s raceable to Swiss National Standard of Mass or

other recognised national metrology 1astiytes,

3.{1) Gas Chromatography, (2) Pararagnetic Cxygen Analyzer, {3) [lectrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzet, (63 Gther - Speaihied

Sukanya Parinyasooniorn

Page 10l 1 signatary for and on behaH of Linde (Thailand) <o., Ltd.
This report shalt not be reproduced exceplin (ull PB-002/7006
55:1/2, 01 Augusl 2023

USEn awd (Ussinelng) i (uineu) Linde (Thailand) Public Company Limited

AaleustSrusmeni 0107SITI06ME FIE RigHiaben n2. 0107531000785

G4 15 UM 19 2/3 W) 14 OUIUTLGASIA M 6.5 ALTDHTD 157 Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew
aumed oansusims 10540 Tosfwt {66) 2338-6100  Tnsans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Tsouruoainss : 105 W] 5 puwadng ouvakinu oakunsy 24180 weilgrow Plant : 105 Moo 5, T.8angsamak, A.Bangpakong, Chachoengsao 24180

Tnsfiui (66) 38.570-479-93 Tnsans (66) 38.570-323 Thailand, Tel (66} 38.570-479-93 Fax{66) 33.570-323



Thai Environmental Technic Limited
YSEN madadanadening a0

Analyzer Calibration Report

Calibrate Date 22-Apr-24 Temperature (°C) : 23°C
Analyzer Type 50, Barometer (mmHg) : 758.2 i
Brand Teledyne Humidity (50=15 %) : 52.0 %RH
Modetl 100 E Dilutor - RAPI M700 S/N 625
Serial Number 064 (No.24) Zero Air . API M701 S/N 1926
Range 500 ppb Standard gas : D&36157
Calibration of Span
Supply Gas Ref Value{ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 1.6 0.0 0.0
Span 400.0 384.0 400.0 0.0

Multi Point Calibration

. Output Difference
Ref Value(ppb)  (Analyzer Disp.(ppo}y——rrrc 2 Pe?zem Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.8 -0.2 0.090 0.20
200.0 199.4 -0.6 0.00 0.30
400.0 398.7 -1.3 0.60 0.33
Average Diff (%) 0.23

Multi Point Calibration
450.0

400.0 ¥=08961ns %
= 350.0

L

& 3000 P

S 2500 /
% 200.0
150.0
100.0 /E/
50.0
0.0 u/ ’ ;

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: ,;—-—"'fﬂf% af‘ Approved by : ?’U\JMLM’[‘/ M
7

{
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Analyze
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Customer Detail:
Thai Environmental Technic Ltd.

Cylinder Description:
ALUSOL

Production Order Number: 99137639
Material Number: 498800-A1.-44
Certification Date:11-Oct-2016
Expiry Date: 11-0ct-2024

approximately 95%.,

Fhe measurement of this reference material Is traceable ta §F through the reference standard which is traceable to Swiss Nations! Standard of
Anss. The Assay of this Standard has been performed in accordance with the EPA Traceahility Profocol EPA-600/R~12/531 Tor the Assay and
Certification of Gaseous Calibration Standards gsing procedure G 1. The results are eapressed on a mole/mele basis, unless otherw ise
specified., The reported uncertainty Is based on o standard uncevtabnty multiplied by coverage factor k=2. providiag a level of canfidenceof

6.900 M?

MNominal Pressure:

145.0 Bar

Certificate Number: Analyst:

3111/16

Cylinder Number: C-éf)
D824500 THITIRAT LOYRAT
Nominal Cylinder Content: Approve:

SURANYA KAMUTHARAT

Valve Qutlet:
CGA 660 88

To Re-Order Please Quote:
498800-AL-44

Comment: . R
pressure is below §30psig.

minimum minor component.

@ it is recommended that this product be not used below 3% of actual contents or should not be used when its gas
e Cther impurities that detect by analytical condition of this mixture shall be report if it is more than 10% of

® Keep and use in well-ventilated and secure area,

udan A Usanalng) o {unnsu)
reGarAeRTRRs GOTHIINSTES
BU 15 0unoIas 19 2/3 1 14 NUUIITHASTA AU 6.5 RIS
vl o.ayssUsms 10540 nsmar (e} 23386100 Thsans (66) 2338-6333
Tsuoruoalnss: 105 Wy 5 avieadas auwuno aubansy 24180
Insur (66) 38.570-479-93 Ihsais {66) 38.570-323

Page 1 of 2

Linde (Thailand) Public Company Limited

F0 Regilraken na 1OTSITCIMES

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

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax {66) 2338-6333

wellgrow Plant: 105 Moa 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



Analytical Result

In Nitrogen

Component Reqguest Certified Certified Method Assay Date
Concentration Concentration Uncertainty

Carbon Monexide 400 ppm 404 ppm 1 % relative (6} 1-PB-352 03-Oct & 10-Oct-2016

Sulphur Dioxide 400 ppm 406 ppm % ] % relative {6) 1-PB-352 03-Oct & 10-Oct-2016

Reference Standard usedein Assay

In Nitrogen

Reference Cylinder No, Concentralion Expired Date
Standard
Sulphur Dioxide D832461 2011 ppm 12-Apr-2018
Carbon Monexide D332461 2081 ppm 12-Apr-2018

Arnalytical Instruments used in Assay

Insirument/Make/Model

Digi LAB Excalibur 11E Series
Digi LAB Excalibur HE Scries

Analytical Principle
FTIR-S02
FLIR-CO

Last Multipoint Calibration

02-5ep & 10-0¢-2016
03-0¢ct-2016

Mcethod of Anaivsis

1. Gas Chromatograph

2. Puramagnetic Oxygen Analyser

3. Electzochemical Oxypea Analyser
4. Electrochemical Muoisture Analyser
5. Folal Hydrocarbon Analyser

6. Other specified

Cylinder NumberD824500
Production Qrder Number90137639

Certifcation Date: 11-Qct-2016
Expiration Date: 11-Qct-2024

uSEN AA Wstnalhe) SR (LwisL)
PR et 010753700078
GU 15 UWNNM2I9ES 18 2/3 K 14 NULTELN-ASIA N 6.5 AUWLTD
p.UouA 0.8yNsUsTNS 10540 ThsAwd (66) 2338-6100  Insans (66) 2338-6333
fsovuoalnsd: 105 ) 5 RUWadAs By oxBainsn 24180
Tnseur {66) 38.570-479-93 Insas {66) 38,570-323

Page 2 of 2

Linde {Thailand) Public Company Limited

&, Reghnaten no.0107541009785

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

Fax (66) 23386333

Weligrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoergsao 24180
Thailand, Tel (66) 38.570-479-53 Fax (66) 38.570-323
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CERTIFICATE OF ANALYSIS

Customer Detail;
Thai Environmental Technic Lid,

Cylinder Description:
ALUSOL

Production Order Number: 0137638
Material Number: 498700-AL-44
Certification Date:11-Qct-2016
Expiry Date: 11-Qct-2024

approvimalichy 95%%,

The measurement of this reference materialis traceable to 8 througi: the reference standard which is tracenble to Swiss Mational Standard of
Mass. The Assay of this Standard has been performed in accordance with the EPA Traceability Pratocel EPA-6HR-E2/331 for the Assay and
Certification of Gascous Calibration Standards using procedure GE Fheresulis are expressed on o moke/mele basis, unless otherwise
specified. The reported ancertainty is based on a standard uncertainty nultiplied by coverage factor k=2, providing a level of confidence of

6.900 M3

Nominal Pressure:

145.0 Bar

Certificaie Number: Analyst:

3112/16 W

Cylinder Number:

D271305 THITIRAT LOYRAT
Nominal Cylinder Content: Approve:

SURKANY A KAMUTHARAT

Valve Qutlet:
CGA 0660 88

To Re-Order Please Quote:
498700-AL-44

Comment:
pressure is below 130psig,

minhnum minor componcnt

@ It is recommended that this product be not used below 3% of actual contents or should not be used when its gas
& Other impurities that detect by analytical condition of this mixture shall be report if it is more than 10% of

® Keep and use in well-ventilated and secure area.

uBtn duid (Us:indlna) S1ia (UnsL)
Fesitiapatomaveazier] SIOTEITGETES
fu 15 UOUIMaas 19 2/3 w14 DUILIBUT-RSTA M. 6.5 RUTNE
o4TowE 2.aynsusims 10540 Inswr (66) 2338-6100  [nseans (66) 2338-6323
Tsvvrumalnsd: 105 wi 5 auwalns ouwdny axBonsn 24180
Tnsfiuri (66} 38.570-479-93 Tnsans (66) 38.570-323

Page L of 2

tinde (thaitand) Public Company Limited
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15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad ¥M. 6.5 Road, Bangkaew
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Wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakeng, Chachoengsao 24180
Thailand, Tel {66} 36.570-47%:93 Fax (66) 38.570-323



A.nél_}.’fic.a.f Resk!t |

Component Request Certified Certified . Method Assay Date
Concentration Concentration Uncertainty

Carhon Monoxide 800 ppm 793 ppm + 1 % relative (6) I-PB-352 04-Oct & 11-Oct-2016

Sulphur Dioxide 800 ppm 804 ppm + 1 % relative (6) 1-PB-352 04-Oct & 11-Oct-2016

In Nitregen

Reference Standard used in 4ssay

Reference Cvlinder No. Concentration Expired Date
Standard
Sulphur Dioxide 1184995G 504.5+ 2.5 ppm 02-Jul-2018
Carbon Monoxide 113882SG 504.3 % 1.0 ppm 28-Apr-2019

In Nitrogen

Analytical Instruments used in Assay

Instrument/Make/Made] Analvylical Principle Last Multipoint Calibration
Dipi LAB Exenlibur HE Series FTIR-502 16-Sep-1016
Digi LAB Excalitwr I[E Series FTIR-CO 4-Oct-2016

Method of Analysis

1 Gas Chromatograph

2. Paramagnelic Oxygen Analyser

3. Bleetrochemical Oxygen Analyscr
4. Electrochemical Moisture Analyser
5. Total Hydrocarbon Analyser

6. (rber specified

Cylinder NumberD271305 Certifcation Date: 11-Qct-2016
Production Order Number9og137638 Expiration Date: 11-Qet-2024

Page 2 0f 2

uBn Jud (Ustinane) d1a (unou) tinde {Thailand) Public Company Limited

FLC, Reghitatonng 10730300078

PR 0107537000785
Bu 15 EEmoneg 0 2/3 MY 14 pUUUTILEFASIA Ny, 6.5 A 15" flavs, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew
c.UTNd 0.aynsUsImS 10540 Insdur {66} 2338-6100 Tsais {66) 2338-6333 Bangpiee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333

Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakeng, Chachoengsao 24180
Fax {60) 38.570-323
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TsMuri (66) 38.570-479-93 Thsas (66) 38.570-322 Thailand, Tel (66) 38.570-47%-93



Analyzer Calibration Report

Thai Environmental Technic Limited
UsENn maladunadouling sne

Calibrate Date 1 19-Apr-24 Temperature (°C ) 26°C
Analyzer Type : CO Barometer {mmHg) : 760 N
Brand : Thermo Humidity (50+15 %) : 56.0
Model :42C Dilutor : API M700 8/N625
Serial Number :48062-846337 (No.3) Zero Air API M701 §/N192s
Range - 1000 rpm Standard gas 824500,D271305
Calibration of Span
Supply Gas Ref Value{ppm) |Before of Span.{ppm)} After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.6 0.0 0.00
Span 793.0 792.2 783.0 0.00
Multi Point Calibration
. Output Difference
Ref Value(ppm) | Analyzer Disp.(ppm
(ppm) i p-(ppm) Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.05
404.0 404.8 0.8 0.00 0.20
793.0 793.2 0.2 0.00 0.03
Average Diff (%) 0.09
Multi Point Calibration
2000 0.9998x + 0.5641
y=0. %+ 0. -
800.0 e
5 700.0 =
[N
£ 600.0
< -
o 500.0
a /
5 400.0 A
< 300.0 =
< 200.0
100.0 '/
0.0 37 : 7 T : !
0.0 200.0 400.0 600.0 800.0 1600.0
Ref Value{ppm)
ST @WNP ”f
Calibrate by: 7 Approved by Ay M

uf lunged - 00

Thai Environmentai Technic timited
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Thai Environmental Technic Limited
V3EN matiadaulndaning a1na

Analyzer Calibration Report
Calibrate Date : 19-Apr-24 Temperature {(°C ) 25°C
Analyzer Type : €O Barometer (mmHg) : 760
Brand : Tyledyne Humidity (50+15%): 50.0 %RH
Model .- 300E Dilutor - APT MT700 5/N625
Serial Number : 1066 (No.2) Zero Air APT M701 5/N1526
Range : 1000 ppm Standard gas D824500,D271305
Calibration of Span
Supply Gas Ref Value(ppm) [Before of Span.(ppm)| After of Span.{ppm) Abs% diff of Span
Zero 0.0 0.8 0.0 0.00
Span 793.0 792 783.0 0.00
Multi Point Calibration
. Output Difference
Ref Value(ppm) | Analyzer Disp.(ppm) Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.08
404.0 405.1 1.1 0.00 0.27
793.0 783.2 0.2 0.00 0.03
Average Diff (%) 0.12
Multi Point Calibration
900.0
200.0 ¥= 0.99:28: 1— 0.6622 .
) 700.0
£ 6000 /
% 500.0
]
% 400.0
% 300.0
& 200.0
100.0 /
0.0 L z ; 1 1 1
0.0 200.0 400.0 600.0 800.4 1600.0
Ref Value(ppm}
Calibrate by: w Approved by ?‘}%\W} Wit / (\q
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Thal Environmental Technic Limited  1/6 Soi Ramkhamhaang 145 Khwaeng/Khet Saphan Sung  Bangkok 1024¢ Thailand
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Thai Environmental Technic Limited
USHY matadauniadsylng aine

Analyzer Calibration Report

Calibrate Date : 19-Apr-24 . Temperature (°C ) 25°C
Analyzer Type c Barometer (mmHg) : 760.0
Brand : Teledyne . Humidity (30+15 %) : 50%RH
Model - T300 Dilutor . API M700 S/N625
Serial Number : 4828 Zero Air API M701 S/Ni9z2e N
Range : 1000 ppm Standard gas D§24500,D271305
Calibration of Span
Supply Gas Ref Value(ppm) |Before of Span.(ppm)| After of Span.(ppmm) Abs% diff of Span
Zero 0.0 0.4 0.0 0.0
Span 793.0 799.0 793.0 0.0
Multi Point Calibration
. Output Difference
Ref Value(ppm Analyzer Disp.(ppm
(ppn) 7 p-(ppm) Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.03
404.0 404.5 0.5 0.00 ¢.12
793.0 793.2 0.2 0.00 0.03
Average Diff (%) 0.06
Multi Point Calibration
900.0
y=1x+0.2981 _
800.0 o :
T 700.0
& 600.0
& 5000 e
a
5 400.0 /I:/
=
2 3000
£ 200.0
100.0
0.0 £ ; ; ’ 1
0.0 2000 400.0 600.0 800.0 1000.0
Ref Value(ppm)
~ ST Voanal P
Calibrate by: ' Approved by (MU,
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Thai Environmental Technic Limited
VIEN madadaniadaning 3196

Analyzer Calibration Report
Calibrate Date 1 19-Apr-24 Temperature (°C) 25eC
Analyzer Type : CO Barometer (mumHg) : 757.9
Brand : Teledyne Humidity (5015 %) : 50.2
Model « T300 Dilutor . API M700 S/W625
Serial Number 4829 Zero Air APT M701 S/N19526
Range 1000 ppm Standard gas D824500,D271305
Calibration of Span
Supply Gas Ref Value(ppm) {Before of Span.(ppm}| After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 793.0 791.0 793.0 0.0
Multi Point Calibration
. Output Difference
Ref Value(ppm) | Analyzer Disp.(ppm
(ppm) ¥ p-(ppm) Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.05
404.0 404.8 0.8 0.00 0.20
793.0 782.6 ~0.4 0.00 G.0%
Average Diff (%) 0.10
Multi Point Calibration
960.0
800.0 y= 0.99R3><=+1{}.654/1m
T 700.0
& 5000 /
& 5000
i
= 400.0
> 300.0
3 300
< 200.0
100.0
0.0 - i T T T J
0.0 200.0 400.0 600.0 200.0 1000.0
Ref Value{ppm}
Calibrate by: % Approved by %’WWUMJ 3y

uf luasan : 00

Thai Environmental Technic timited

TuReyiia 02/69/15

@IRLUHeTY : QF-0P16-06

1/6 Sot Ramkhamhaeng 145 Khwaeng/¢het Saphan Sung  Bangkok 16240 Thaitand

o Tel : +66(0}2373.7799(Aut0) Fax : +66(0)2373-7979 » admin@teti955.com o www.tet1995.com



THAL METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

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

Object : Wind speed and Wind direction

Manufacturer : Davis Instruments Ing,

Type : Weather Wizard Ili

Serial No. WC71104A46 I No. No.25

Customer : Thaj Environmenial Technic Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10116 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FC014 Sarial No. 9310119
1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.IL8.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-90AM)
Serial Number 110730028 (sensor 120629586)
JAPAN  QUALITY ASSURANCE ORGANIZATION

W i

Calibrated by : HG’ -

Mr. Watcharapol Subwat

Mechanical Engineer




THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 130/24

18 Marehy, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
mfsec inches H20 | inches H20 [ m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
,,,,,,,,,,,,,,,,,, - : 700 e I R o 67 s i
9.02 - - - 8.5 0.52
11.01 - - - 10.7 031
13.01 - - - 12.5 0.51
15.01 - - - 143 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 20

180 180

270 270

Calibrated by :
Hahm?,k

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by: Calibration & Test Section Meteorological Instruments Bureau

Date of Issue 24 October, 2023 Certification No, 374/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer . Davis Instruments Inc.

Type : Weather Wizard 1|

Serial No. M20812A66 I No. No.21

Customer : Thai Environmental Technic Limitad.

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

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1012.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

P HOOK GAGE NOQ 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 734/241460 : Standard Velocity at 20 - 30 m/sec
» Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-9CAH)

Serial Number 110730029 (sensor 120629586)
JAPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velocity at (-

Calibrated by : L Signed :
s

Mr. Watcharapol Subwat Mr. Pisood Prpmsut

Mechanica] Engineer



7HAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 374/23

24 October, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches 120 | inches H20 | m/fsec mfsec mfsec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
_7.04 - - - 6.7 0.34
9.02 - - - 9.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERGE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
80
180
270

Calibrated by : ‘ ! 1

Mr. Watcharapol Subwat

Mechanical Engineer




THAT METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

[ssued by: Calibration & Test Section : Meteorclogical instruments Bureau

Date of Issue 25 July, 2023 Certification No. 268/23
Page : 1 of 2

Object : wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 11l

Serial No. WEQD405A32 D No. © No.11

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.7 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 Pitot Tube Theodcr Friedrichs Type 0800.0000 seriat 8023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 mfsec
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)

Serial Number 110730029 (sensor 120820586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

Calibrated by : Ng%[frg;fb\ Signged :

Mr. Watcharapol Subwat Mr. Pisocd Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 268/23

25 July, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anememeter | Pressure | Vacumm | Velocity Velocity Correction
m/see fnches H20 | inches H2O | mi/sec m/sec misec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - “ - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20,02 - - - 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
20 90
180 180
270

Calibrated by :
MC’WTDL
Mr. Watcharapol Subwat

Mechanical Engineer




4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 681-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instrurments Bureau

Date of Issue 21 June, 2023 Certification No. 218/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc,

Type : Weather Wizard 11

Serial No. WC40105A43 D No. : No.8

Customer : Thai Environmental Technic Limited.

1/8 Sof Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL

T Therma! Anemometer 642 S/N 81563

: HOOK GAGE NO 1425 Pitot Tube Theodar Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velacily at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

P
Calibrated by : i\b‘w& Signe(
Mr. Watcharapel Subwat Mr. Pisé0d Promsut
Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 218/23

21 June, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vacumm | Velacity Yeloeity Cerrection
m/sce inches H20 | inches H20 | mi/sec m/sec m/see
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 a0
180 180
270

Calibrated by :

L\kﬁmerok

Mr. Watcharapol Subwat

Mechanical Engineer




SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 202312214143

Name of Product Sound Calibrator

Calibraslon Lalmradery

359

Type 57-120

Serial Number ST120C0263E

Specification Class 1

Date 2023/12/21

Tested by

1. Dutside : OK

2. Sound Pressure Level : 93.97 dB ; 114.03 dB

3. Frequency : 998.30 Hz

4, Distortion : 1.15% ; 1.35 %

Environment conditions :

Air temperature : 18 °C

Retative humidity : 62 %

Static pressure : 101.9  kPa

Scarlet Tech Co,, Ltd.
4F-3, No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
E-mail: info@scarlet.comtw  www.scarlet-tech.com




Thai Environmental Technic Limited
VSEN maliadauiandaylng 3190

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1-May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Baremetric pressure (mmHg) ;7500  mmHg
Standard : EC 60942 Temperature (2323)°C 2500 °C
Accuracy :94.0 20.3 dB and 114.020.5 dB Relative Humidity(30+15%) . 500 9% RH
Frequency :at 1,000 Hz %1% Dued Date of Calibrate 31-May-2024
Calibrator Serial NO. (STI20C0263E
I Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem - - -
Brand | Model | Serial NO.| Acoustic dB | n¥afi1 [n5sfi 2| n¥efi3| wBe | =dB +dB | Calibrate
84.0 94.2 94.2 94.2 94.2
21 ACO 6226 070049 894.0 0.2 PASS
114.0 114.1 1141 | 1141 114.1
94.0 93.9 93.9 93.9 93.9
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 113.9 113.9 | 113.8 | 1139
94.0 94.1 94.1 94.1 94.1
25 ACO 8226 100098 94,0 0.1 PASS
114.0 114.0 114.0 { 1140 | 1140
94.0 94.2 94.2 94.2 94.2
26 ACO 62268 100099 94.0 0.2 PASS
114.0 114.19 114.1 114.1 1141
94.0 93.9 93.9 3.9 83.9
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.1 84.1 94,1 94,1
29 ACO 6226 100102 94.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
94.0 94.2 94.2 94.2 4.2
30 ACO 6226 100106 94.0 0.2 PASS
114.0 114.1 1141 | 1141 | 1144
94.0 93.7 93.7 93.7 83.7
31 ACO 6226 110098 94.0 0.3 PASS
114.0 113.7 1137 | 143.7 | 1187
94.0 94.1 94.1 94.1 94.1
32 ACO 6226 1101058 94.0 0.1 PASS
114.0 1140 | 1140 1 1140 | 114.0
94.0 93.8 93.8 93.8 93.8
34 ACO 6226 110099 94.0 0.2 PASS
114.0 113.8 113.8 { 1138 | 113.8
Calibration By
Approve by %m“miﬁ- l M‘

‘Thai Envirenmental Technic Limited

@ Tel: +66(0)2373-7799{Aute) Fax: +66[012373-7979 @ admin@tetl595.com @ wivw.ietl995.com

1/6 Sol Ramkhamhaeng 145 Khwaeng/Rhet Saphan Sung  Bangkok 10240 Thailand




Q

Thai Environmental Technic Limited
USEN manadanadeulneg ana

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

Barometric pressure (mmHg) .

1-May-2024

Calibrator : TENMARS Sound Calibrater TM-100 759.0 mmHg
Standard : [EC 60942 Temperature (23+3)°C © 2500 °C
Accuracy :94.0£0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 500 % RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 31-May-2024
Calibrater Serial NO. 1ST120C0263E
I Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
tem 1) o a 1] “
Brand | Model | Serial NO.| Acoustic dB | n3afil |a¥aN 2| n%efia| wde | =dB +dB | Calibrate
94.0 94.1 94.1 84.1 84.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 93.9 939 93.9 93.9
36 ACO 6226 110102 94.0 0.1 PASS
114.0 113.8 113.8 { 113.8 | 113.8
94.0 94,0 94,0 94.0 94,0
37 ACO 6226 110141 94.0 0.0 PASS
114.0 1139 | 1138 | 1939 7 1139
94.0 3.8 93.8 93.8 93.8
38 ACO 6226 110106 94,0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
39 ACO 6228 110104 94.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 1i4.0
940 94.1 94.1 94,1 94.1
40 ACO 6226 110100 94.0 0.1 PASS
114.0 114.1 141 | 1141 | 1144
94.0 94.2 94.2 242 94.2
41 ACO 6226 130127 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
94.0 94.1 94.1 94.1 84,1
42 ACC 6226 130128 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 93.9 93.9 93.9 83.9
44 ACO 6226 130130 94.0 0.1 PASS
114.0 1138 | 1139 | 1139 | 1139
94.0 84.3 243 94.3 94.3
45 ACO 6226 130131 94.0 0.3 PASS
114.0 114.2 114.2 | 114.2 | 1142
Calibration By
Approve by %‘m%\v\ﬁ \ M,

Thai Envirenmental Technic Limited

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

@ Tel: +66(012373-779%(Auto) Fax:+66(032373-7979 @ admin@tet1995.com ® www.iet1995.com



Thai Environmental Technic Limited
YIHEN wmadadndenlng a10e

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date -May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Baremetric pressure (mmHg) : 7500  mmHe
Standard  IEC 60942 Temperature (23£3)°C L2500 °C
Accuracy :94.020.3 dB and 114.00.5 dB Relative Humidity(50+15%) . 500 %RH
Frequency vat 1,000 Hz £1% Dued Date of Calibrate 31-May-2024
Calibratar Scrial NO. TST120002631
I Instrument Calibrated Reference Before Adjust After Adjus§ Deviation Result
tem = 1) “
Brand | Model |SeriatNO.| Acoustic dB | n¥sfi1 |aTeh2|a¥eN 3| wmds | =dB +dB | Calibrate
94.0 g4.1 94.1 84,1 a4.1
46 ACO 6238 112629 94.0 0.1 PASS
114.9 114.0 114.0 | 1140 | 114.0
94.0 94,14 84.1 94.1 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.2 84.2 94.2 94.2
49 ACO 6236 182075 94.0 0.2 PASS
114.0 1141 § 1141 | 1141 | 1144
94.0 93.9 93.9 93.9 93,9
50 ACO 6236 152076 94.0 0.1 PASS
114.0 1138 113.8 | 1i3.8 113.8
94.0 94.3 94.3 94.3 84.3
51 ACO 6234 152077 94.0 0.3 PASS
114.0 1143 1143 1 1143 | 1143
94.0 94.1 4.1 94.1 84,1
52 ACO §226 160142 84.0 0.1 PASS
i14.0 114.1 114.1 1141 114.%
94.0 93.8 93.8 93.8 93.8
53 ACO 6228 160095 94.0 0.3 PASS
114.0 113.8 1139 | 113.9 | 1138
94.0 94.2 942 94.2 94.2
54 ACO 6226 160098 94.0 0.2 PASS
114.0 114.1 114.1 114.1 1141
94.0 93.9 93.9 939 93.9
55 ACO 6228 160087 94.0 0.1 PASS
114.0 113.9 113.8 | 1139 { 1138
94.0 93.9 93.9 93.9 93.9
56 ACO 6226 160098 94.0 0.1 PASS
114.0 113.8 1139 | 113.9 | 1139

That Envirenmental Technic Limited

e e e ————————————————s

Calibration By

Approve by

@ Tel: +66{012373-7799(Auto) Fax: +66(0)2373-75379 & admin@1etl995.com @ www.tet]995.com

S})'Ym‘(\/\\f\ﬁ\} ﬁu

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




e
NEC-T{S)-TIS 17025
CALIBRATION 0037

TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 176 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 : Digicon Relative Humidity  : (50 + 15) %

Model : Tenmars Ambient Pressure  : (101.325 + 1.500) kPa
Serial NO. N 180501628

Standards used : ], Digital Function Synthesizer NF Electronic DF-193A S/AN 122037,

2. Measoring Amplifier Bruel&Kjaer 2636 $/N 1537484,

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

4. Digital Multimeter Agilent 344G1A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only,

Date of Receipt : 10 Aug, 2023
Date of Calibration : 16 Aug. 2023 1/ 3&}

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin: Road, Chatuchak, Bangkek 10900,
Chanewat Pathumthani 12120, Thailand Amphee Muang, Changwat Samutpeakan 10250, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 ‘ Tel, {66) 0 2579 1121-30 ext. 5215, 5225, 5217
Fax. (66} 0 2577 9009 Fax. {66} 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistror.th Website:www tistr.orth E-mail : mic@tistr.onth E-mail : sumaleegtistr.orth




NSC-TISETIS 17023
CALIERATION 0ii7

AIITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0632 MTC No. EEL. BP. 28/0866
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 200Pa at 1000 Hz
Acoustic Output in dB re 20ptPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measared Sound Pressure | Deviated value | Uncertainty Tolerance Hmit
Type Level (dB) {dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.45 0.45 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (H2) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 991.4 -8.6 +1.5 +1.0%
3. Total distertion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.40 + 0.50 +3.0%

Note ; 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration 16 Aug. 2023

2/3@/

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 cbtained from the governor of TISTR,

FM.BLMTC.002 Rev .4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlang Ha, Amphoe Khlong Luang,  Soi 1€, Banepoo industrial Estate, Sukhurmvit Road, 196 Phahonyothin Read, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thattand

Tel. {66) 0 2577 S000
Fax. (66) 0 2577 900%
E-mmak & sumpai@tistr.or.th Website www.tistr.orth

Tel. (66} 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail ; mic@tistr.orth

Tel. {68) C 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 8552
E-mail : sumalee@tistr.or.th




A3-TISTH

g i h
NS SITIS 17023
CALIBRATION 0637

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0632 MTC No. EEL. BP. 28/0866

Nominal Output of Unit Under Fest=114 dB re 20pPa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa ., 23.0 °C and 50 %RH

1. Seund Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) ©@B) |- B) | IEC60942:2003 Class 2
1/2 inch Bruel&XKjaer 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) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 986.9 -13.1 +15 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kijacr 4180 3.14 £0.70 +4.0%

Note : 1. No adjustment,

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.
P

Calibrated by : Approved by :

(Mr.Weerachal Deechaiyae)

Electrical and ElééironicStandards Laboratory
Date of Calibration : 16 Aug. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 21 Aug. 2023 Ref: 2011266081003103001
End of Certificate 373

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 s obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphos Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 5000 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 : rumpaigptistr.orth Website:www tistr.orth E-mail : mic@tistr.orth E-rnail : surmnalee@tistr.orth
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Thal Environmental Technic Limited
VIPY managunadaulng 91f6

Sound Level Meter Calibration Report

Equipment Type : Scund Level Melter Calibration Date 1-Mar-2024
Calibrator : TENMARS Sound Calibrator T™M-100 Baromefric pressure (mmHg) © 7590  mmig
Standard {IEC 60042 Temperature (2343)°C 2500 °C
Accuracy :94.0 20.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency rat 1,000 Hz £1% Bued Date of Calibrate 31-Mar-2024
Calibrator Serial NO, : 180501628
[ Instrument Calibrated Reference Before Adjust After Adjusé Deviation Result
tem v = o
Brand Model | Serial NO.| Acoustic dB a¥ail | n¥afi 2| n¥af 3| nfe +dB +dB Calibrate
94.0 94.1 94.1 94.1 94,1
61 ACO 6226 160205 94.0 0.1 PPASS
114.0 141 114.1 114.14 1141
94,0 93.9 93.9 93.9 93.9
62 ACO 6226 160211 94.0 0.1 PASS
114.0 113.9 1139 | 1139 | 1139
94.0 83.9 93.9 93.9 93.2
63 ACO 6226 160212 94.0 0.1 PASS
114.0 113.9 1139 | 113.8 | 1138
94.0 942 84.2 84.2 94.2
84 ACO 6228 160213 94.0 0.2 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.1 94.1 94.14 894.1
86 ACO 6226 160215 84.0 0.1 PASS
114.0 114.0 114.0 1 1140 | 1140
24.0 93.9 93.9 93.9 93.9
87 ACO 6226 160216 94.0 0.1 PASS
114.0 113.9 1 1139 | 1139 | 1138
94.0 894.2 94.2 94.2 4.2
68 ACQO 6236 2220386 94.0 Q.2 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94.1 84.1 24.1 94.1
69 ACO 6236 222037 84.0 0.1 PASS
114.0 114.1 1141 | 11441 1141
94.0 94.0 94.0 94.0 94.0
70 ACO 6236 222038 94.0 0.0 PASS
114.0 114.0 1140 | 1140 | 1148
Calibration By
Approve by ?«M(Aﬂ / M

Thai Envirsnmental Technic Limited

@ Tel : +66(0)2372-779%(Auto) Fax:+66(D)2373-797% @ admin@tet1995.com @ wwwiet1995.com

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




Thai Environmental Technic Limited
UIEN inatiagamadenlng ane

Q

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meler Calibration Date i I-Mar-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 75990 mmHg
Standard : 1EC 60942 Temperature (2343)"C © 2500 °C
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidity(50+15%) . 500 % RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate : 3E-Mar-2024
Calibrator Serial NO, 1 180501628
Instrument Calibrated Reference Before Adjust After Adjusq Deviation Result
Item v T T T
Brand | Model | Serial NO.| Acoustic dB | A3efil [nSafi 2| n¥afi3| wfe | =dB +dB | Calibrate
94.0 24.0 94.0 94.0 94.0
71 ACO 6236 222039 94.0 0.0 PASS
114.0 114.0 1146 | 1140 | 1140
24.0 94.0 94.0 94.0 94.0
72 ACO 6236 222040 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
74 ACO 6236 222245 24.0 0.1 PASS
114.0 113.9 113.9 | 1139 113.9

Calibration By

Approve by ?YB\MM&/ M

Thal Envlroamental Technic Limited  1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thasland
@ Tel: +66(0)2373-7792(Auto) Fax:+66(0)2373-7979 @ admIn@ter1995.com & www.tet1995.com
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Equipment Type

Calibrator
Standard
Accuracy

Frequency

Calibrator Serial NO.

Thai Environmental Technic Limited
WIEN matagdunadenlng s19a

Sound Level Meter Calibration Report

: Sound Level Meter
: TENMARS Sound Calibrator TM-100

1 IEC 60942

:94.0 20.3 éB and 114.020.5 dB

cat 1,000 Hz £1%

- 180501628

Calibration Date

Baremetric pressure (mmHg) .

Temperature (23+3)°C

Relative Humidity(50+£15 %) .

Dued Date of Calibrate

1-May-2024

759.0

mmHg

25.00

W

50.0 % RH

31-May-2024

Instrument Calibrated Reference Before Adjust After Adjusq§ Deviation Result
Hem 9 - v
Brand | Model | SerialNO.| Acoustic dB | n¥afit |a%aR 2] n¥afi3| wly | =aB +dB | Calibrate

94.0 94.1 94.1 94.1 94.1

35 ACO 6226 110097 94.0 0.1 PASS
114.0 1142 1142 | 1142 { 1142
94.0 93.9 939 93.9 83.9

36 ACO 6226 110102 94.0 0.1 PASS
114.0 1138 | 113.8 | 113.8 | 113.8
94.0 94.0 94.0 94.0 84.0

37 ACO 6226 110101 94.0 0.0 PASS
114.0 1139 | 1139 | 113.9 | 113.9
94.0 938 93.8 93.8 893.8

38 ACO 6226 110108 840 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
4.0 84,1 94.1 94.1 94.1

a0 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 1 1140 | 1140 | 114.0
24.0 94.1 94.1 84.1 94.1

40 ACO 6226 110100 94.0 0.1 PASS
114.0 1141 114.1 114.1 114.1
894.0 94,2 242 94,2 94,2

41 ACO 6226 130127 924.0 0.2 PASS
114.0 114.4 1141 | 1141 | 1144
94.0 94.1 94.1 941 94.1

42 ACC 6226 130128 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.9 93.9 93.9 93.9

44 ACO 6226 136130 24.0 0.1 PASS
1140 1139 113.9 | 113.9 | 113.9
94.0 94.3 94.3 94.3 84.3

45 ACO 6226 130131 94.0 0.3 PASS
114.0 114.2 1142 1 1142 | 1142

Thai Environmental Technic Limited

Calibration By

Approve by

%‘m’mm \ M,

@ Tel : +66{012373-7769(Auto) Fax: +66{0)2373.7979 @ admin@tet1995.com ® wwwitet1995.com

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



Q

Thai Environmental Technic Limited
USHN maldaganndan ng 9106

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1-May-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard : IEC 60942 Temperature (23:3)°C 2500 °C
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 50,0 % RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 3i-May-2024
Calibrator Serial NO. : 180501628
] Instrument Calibrated Reference Before Adjust Alter Adjus§ Deviation Result
tem - * ~
Brand | Model |Serial NO.| Acoustic dB | a%efil |a¥afiz|n¥efi3| mfe +dB =dB | Calibrate
94.0 94.1 84.1 94.1 94.1
46 ACO 6236 112029 94.0 0.1 PASS
i114.0 1140 | 1140 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.2 94.2 94.2 94.2
49 ACO 6236 152075 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 93.9 03.9 93.9 93.9
50 ACO 6236 152076 94.0 0.1 PASS
114.0 113.8 113.8 { 113.8 | 113.8
94.0 94.3 94.3 94.3 84.3
51 ACO 6236 162677 94.0 0.3 PASS
114.0 i14.3 114.3 | 1143 | 1143
94.0 94.1 94,1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1141 | 1141 | 1149 | 1141
94.0 93.8 93.8 93.8 93.8
53 ACO 6226 160025 94.0 0.3 PASS
114.0 113.9 1139 | 1139 | 1139
94.0 94.2 94.2 94.2 94.2
54 ACO 6226 160096 84.0 0.2 PASS
114.0 141 | 1141 | 1141 | 1141
94.0 23.9 93.9 93.9 83.9
55 ACO 6226 160007 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 83.9 93.9 238 93.9
56 ACO 6226 160098 94.0 0.1 PASS
114.0 113.9 1139 | 113.8 { 1139
Calibration By :
Approve by @YQ’L ]
Wi,

Thal Environmental Technic Limited

@ Tel: +66(0)2373-7799(Auto) Fax:+66(0)2373-7979 @ admin@teti995.com @ wwwitet1995.com

1/6 Sl Ramkhamhaeng 145 Klwaeng/Khet Saphan Sung  Bangkek 10240 Thailand
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /‘\/;\‘\\‘5
TEL. 0:2717-3000-24 FAX. 0-2719-9484 ol Y
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KSC-T15I-TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 24H171

Page: 10of 2
Equipment : Thermal Environment Monitor
Manufacturer: Quest This cerfificate may not be reproduced other than in full,
except with the prior written approvat of the head of
Model : QUESTemp 34 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: TEKC60009
1D No.: No.1

Condition As-Received: Used ltem

Received Date: 26 January 2024
Calibration Date: 30 January 2024
fo 31 January 2024
Reference: 2401-0802DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 * 3 ) °C

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

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

Condition of this result of calibration

1.Reference standards instruments ;

Instrament Madel Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 15214 A5A339 231238

16 Oct 2024
2.The certificale is valid only to the item calibrated on date and place of calibration.

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

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

Calibrated by :  Kraipop Onrat Approved Signatory : f\M

Issue Date : (1 February 2024 [./ ] Chakrit Waewwanjua

[ 1Pornthippa Tameyakul
[ 1Viporn Tantiyawutti

B 03313065



E Result of Calibration:-

2 Function:

Without Adjustment

Function: Temperature Measurement for WET
Standard uuc*
Temperature Reading
(°C} (°C)
20.001 203
30.013 304
40.019 40.3

Resulf of Calibration:- Without Adjustment

Temperature Measurement for DRY
Standard uuc*
Temperature Reading
°C) {°C)
20.001 20.2
30.013 30.3
40.019 40.4

Result of Calibration:- Without Adjustment

Function: Temperature Measurement for GLOBE
Standard Uuc*
Temperature Reading
(°C) (C)
20.002 2041
30.021 30.1
40.031 40.0

UUC™ : Unit Under Calibration

Error
(C)
0.299
0.387
0.281

Error
(°C)
0.199
0.287
0.381

Error
(*C)
0.098
0.079
-0.031

Cert. No.: 24H171
Page.: 2 of 2

Uncertainty
of Measurement
(#°C)
0.42
0.42
0.42

Uncertainty
of Measurement
{£°C)

0.42
0.42
0.42

Uncertainty
of Measurement
(#°C}

0.42
042
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

- by coverage factor k = 2.00, providing confidence level approximately 25%.

-o00o-

oo

21199970



St
ERN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) “{\\‘-_\“_—/{/’}3_

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %lwf
33444 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "';4,/‘//—\‘\/-\\“\‘}‘ i /
2h ol (-

W Nk
HEC-TISI-TIS7025
CALIBRATION 0008

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

Certificate of Calibration Certificate No. : 24H557

Page: 1of 2

Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 3522210140
1D No.: HD 2
Condition As-Received: Used ltem
Received Date: 12 March 2024
Calibration Date: 18 March 2024
Reference: 2403-038108C Submitted by: Thai Envirenmental Technic Limited

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

Bangkok 10240

Relative Humidity: (50 £20}) %

Caiibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber,

Procedure used:

Condition_of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

-Technology Prometion Assaciation {Thailand-Japan), NSC-ONSC Accredited No, Calibration 0608

Calibrated by :  Somchai Dumwor Approved Signatory : W

issue Date : 25 March 2024 [\/] Chakrit Waewwanjua

[ ]Pomthippa Tameyakul
[ ]Ynnopphol Harachai

B 0336870



Cert. No.: 24H557

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (°C)
20.019 19.9 -0.119 0.42
30.028 29.8 -0.228 0.42
39.998 30.6 -0.308 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard uucH Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (°C)
20.019 19.8 -0.219 t42
30.028 29.8 -0.228 0.42
39.998 39.7 -0.208 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(C) (°C) (C) #C)
20.019 19.8 -0.119 0.42
30.028 29.9 -0,128 0.42
39.998 39.8 -0.198 0.42

UUC* : Unit Under Calibration

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-olo-

Mg

- 21208144
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Certificate of Calibration

Certificate Number I SPR24020220-6 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 ¢ Liquid in Glass Thermometer
Manufacturer ¢ AMA

Model DON/A

Serial Number 11965944

ID. Number + N/A

Environmental Conditions

Ambient Temperature : 23°Cct 2°C Received Date > 14 Feb 2024
Relative Humidity T B0% T15% Calibration Date : 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date . 15 Feb 2025
Calibration Procedure : SP-CPT-04-08 Date of Issue : 16 Feb 2024

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Surasak Ritthikaew Approved by

Calibration Officer { Mr.Prayo&n Topart)

Authorized Signatory

SP-FM-04-15 rev.0

D
DEIMENSIGHAL MEASUREIDNT
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IDLINE:[ECT7025

Certificate Number

Calibration Report

SPR24020220-6

Reference Standards

METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

T =
/,‘"4/\ -

e
‘4"|z|n“‘\‘\

cal I
DIMEHSIM AL MEASUAEIAENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Super Thermometer with PRT

1575/3850-40-392

58087/100288

PSL-T 0400/66

16 Feb 2024

Traceability

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

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

Certificate No. 1 SPR24020220-6 Page : 3 of 3
Range : -5 to 110 *C Resolution: 0.5 °C
Unit @ °C
Setting Standard uuc Error Uncertainty
Value Reading Reading (+£)
25.0 25.008 25.0 ~0.006 0.29
30.0 30.006 30.0 -0.008 0.29
35.0 35.007 35.0 -0.007 0.29
40.0 40.008 40.0 ~0.008 0.29
45.0 45.010 45.0 -0.010 0.29
50.0 50.011 50.0 ~0.011 0.29
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 unceriainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximaiely 95%.
— End of Certificate -

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

Cerificate Number I SPR24020220-8 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

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

Equipment Name : Liguid in Glass Thermometer
Manufacturer ;o AMA

Model i N/A

Serial Number 12197246

ID. Number TON/A

Environmental Conditions

Ambient Temperature 23t 200 Received Date © 14 Feb 2024
Relative Humidity : 50% t15% Calibration Date © 15 Feb 2024
Location of Calibration . In-Lab Recommend Due Date © 15 Feb 2025
Calibration Procedure ! SP-CPT-04-08 Date of Issue . 16 Feb 2024

Method of Calibration

This cerlifies that the abave 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 catibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein appiy only to the calibration of the itern described above as
received.Cur 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 resuits meets their needs.

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

Systern (Thailand).

Calibrated by : Mr.Surasak Ritthikaew Approved by

Calibration Officer { Mr.Prayoon Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR24020220-8 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Super Thermometer with PRT 1575/3850-40-392 58087/100288 | PSL-T0400/66 | 15 Feb 2024

=
P

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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¥ Certificate No. :  SPR24020220-8 Page : 3 of 3
5 Range : to 110 Resolution: 0.5 °C

%*; Unit : *C
= Setting Standard uuc Error Uncertainty

o Vaiue Reading Reading (£)

En

J:é 25.0 25.008 25.0 -0.008 0.25

o 30.0 30.008 30.0 -0.008 0.29

5 35.0 35.009 35.0 -0.009 0.29

g 40.0 40.010 40.0 -0.010 0.29

= 45.0 45.010 45.0 ~0.010 0.29

S 50.0 50.012 50.0 -0.012 0.29

po

z

5 Note :

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

g::

.{3

— Measurement Uncertainty

o~
=

i

WNGE MMM Blied & 02

e
i

LI BLARPASWINGRY

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 §5%.
~ End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number ! SPR24020220-7 Page: 1 of 3

Customer : Thai Environmental Technic Limited.

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

Equipment Name 1 Liguid in Glass Thermometer
Manufacturer ©AMA

Model i N/A

Serial Number T 2197250

ID. Number ©ONAA

Ernvironmental Conditions

Ambient Temperature 23°ct 22 Received Date © 14 Feb 2024
Relative Humidity © B0% T159% Calibration Date © 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date 1 15 Feb 2025
Calibration Procedure . SP-CPT-04-08 Date of lssue ;16 Feb 2024

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this catibration 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.Qur decision rule is to contact the customer if the item pass and fail calibration when the resuiis
include the uncertainties and the customer must determine if the resulls meets their needs.

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

System (Thailand).

Calibrated by : Mr.Surasak Ritthikaew Approved by

Calibration Officer { Mr.Pray{on Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Reference Standards
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Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No. | Due. Date

| ISEUOD T 00 652/G9
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s

Super Thermometer with PRT

1575/3850-40-392

58087/100288

PSL-T 0400/66 | 15 Feb 2024
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Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

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

= Certificate No. :  SPR24020220~7 Page : 3 of 3
S Range : -5  to 110 °C Resolution: 0.5 °C

:g Unit : °C
= Setting Standard uuC Error Uncertainty

g Value Reading Reading (£)

@

5

& 25.0 25.007 25.0 -0.007 0.29

5 30.0 30.007 30.0 ~0.007 0.29

g 35.0 35.008 35.0 -0.008 0.29

g 40.0 40.008 40.0 -0.008 0.29

= 45.0 45.009 45.0 -0.008 0.29

5 50.0 50.012 50.0 -0.012 0.29

g Note :

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

— Measurement Uncertainty

f The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
§ standard uncertainty with the coverage factor k = 2.00. providing a level of confidence approximately 95%.
& - End of Certificate -
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Certificate of Calibration

Certificate Number . SPR24020337-8

Customer . Thai Environmental Technic Lirmited.

Page: 1 of 3

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 * 170800208

ID. Number D No.27

Environmental Conditions

Ambient Temperature o 23°ct 3°C Received Date
Relative Humidity D 50% t159% Calibration Date
Location of Calibration ! In-Lab Recommend Due Date
Calibration Procedure 1 SP-CPE-04-01 Date of Issue

Method of Calibration

21 Feb 2024
23 Feb 2024
23 Feb 2025

24 Feb 2024

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

requirement of ISG/IEC 170252017 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 custorner must determine if the resuits meets their needs.

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

System {Thaitand).

Calibrated by : Mr.Karcon Pengsalung Approved by

/

Calibration Officer { Mr.Nirut Lcha )

Authorized Signatory

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

Certificate Number : SPR24020337-8 Page :2 of 3

Reference Standards

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

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

C-EG1 (299) 8L [ pUBHBRYL ) 02121 eypwnmyied Sueniduol 1sBuop 1 oo sa/60

Oced

RILINEE MMM BLEE §

L

it
'

WD BLOERELEIN

SP-FM-04-15 rev.0



[ e Fe

IDEING : IECI7025

POOW bE/6Y

N

0

1 IsEY

5
&

SuenEUol

v
i

{ PURHEUL § 02721 BUIUNULEY

al

!

0EEZ-561 {298)

L

e

ES
bt

LN UM G AMAA

=

WD BL AR

Result of Calibration

y3 /‘\ o) i
“oafrs b A CALIBRATION AHD
GIMERDRINAL MEAZUATRENT

Certificate No. 1  SPR24020337-8 Page : 3 ot 3
Range : 94 i14 Function: @1ikHz
Select A Unit 1 dB
Standard UUC Reading Error Uncertainty
i +
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.8 -0.1 -0.1 0.15
Select C Unit : gB
Standard UUC Reading Error Uncertainty
i +
Sefting 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 Ercor Unceriainty
i o+
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.18
114 114.¢ 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 expandad uncertainty obtained by multiplying the

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

SP-FM-04-15 REV.0
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