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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sulhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

NSC-TISI-TIST/025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No.

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

68-200092-2 Page : 10f2

M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Electronic Balance

Manufacturer : AND Model : FX-20001
Serial No. : 15639789 ID No. : MET-EB03/61
Capacity : 2200 ¢ Resolution : 0.01 g

On site calibration was carried out at the Laboratory, M E T Company Limited
(26.0t026.2) °C
(48.4 t0 51.4) %

Ambient Temperature :
Relative Humidity

Air Pressure 1012.0 mbar

10 March 2025

10 March 2025

11 March 2025
Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This cectification is traceable to the International System of Units

Standard Weights
1D No.

FISI-F1821

Cert. No. Due Date

67-210457-1

Traceability

12 Jun 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by :
(¢
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
- B
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. ﬁe;_ 3

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech cal@hotmail.com

Certificate No. : 68-200092-2 Page : 2 of 2

Result of Calibration : After Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty Error before Adjustment
(® (® t (g (®
200 0.00 0.011 0.00
500 0.00 0.011 0.00
600 0.00 0.011 0.00
700 0.00 0.011 0.00
800 0.00 0.011 0.00
1000 0.0t 0.011 0.00
1200 0.01 | 0.012 ¢ 0.01
1500 0.01 0.012 0.02
2000 0.00 0.014 0.03
2200 0.00 0.023 0.06

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error Load test : 500 g
A B C D E

0.00 -0.01 -0.01 ©0.00 0.00 g

Repeatability Load test : 2000 g

Stdev. : 0.000 g

-o0o -

Ly,

10]

B

wreseatibruechao .
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No.: E25-010028

Page.:1 of 6
CERTIFICATE OF CALIBRATION
Customer : METCOMPANY LIMITED
Address . 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equipment : Console meter
Manufacturer :  CleanAir
Model Number : CAE Express
Serial Number : 28220-101800-1
ID./Control No. -
Environment Conditions : Temperature (25x2)°C
Humidity (50 £ 15) % RH
Cal. Date : 28/01/2025
Issue Date : 28/01/2025

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)
This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).
Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by Mr. Sanya Sangnil Approved by
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EES

Meter Console Information

Certificate No. : E25-010028

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

Page

:20f6

Factors/Conversions

Console Model CAE . 11:40

Number Express Date | Time 28/01/2025 AM Std Temp 293 K
Console Serial 28220- Calibration

Number 101800-1 Reference No. SER25-010009 Std Press 760 mm Hg
DGM Model Barometric

Number SK25EX Pressure 762.74 mmHg K 0.386

DGM Serial | 4505749 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma

Calibration Data

Run Time Metering Console Calibration Meter
(]))Sfllfe Volume | Volume (%:ltlll;t 2:{2‘: Volume Volume 2:3‘: (’I)‘::l;:?
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q (Pm) (Vini) (Vme) (tmi) (tmi) (Vwi) (Vwi) (tw) (twi)

min mm H,0 m3 m3 °C °C m? m? °C °C
12.18 13.0 0.2060 0.3460 25 25 277.97406 | 278.11190 26 26
12.18 13.0 0.3460 0.4860 25 25 278.11190 | 278.24900 25 25
8.43 26.0 0.4970 0.6370 26 26 278.24940 | 278.38618 25 25
8.43 26.0 0.6370 0.7770 27 27 278.38618 | 278.52254 25 25
13.70 40.0 0.7890 1.0690 28 28 278.53392 | 278.81080 25 25
13.67 40.0 0.1069 0.3869 29 29 278.81080 | 279.08682 25 25
10.22 70.0 1.3620 1.6420 29 29 279.09718 | 279.37204 25 25
10.22 70.0 1.6420 1.9220 30 30 279.37204 | 279.64606 25 25
8.95 90.0 1.9380 2.2180 30 30 279.65726 | 279.93022 25 25
8.92 90.0 2.2180 2.4980 30 30 279.93022 | 280.20350 24 24
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EES

Meter Console Information

Certificate No. :
Page :

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

E25-010028
3of6

Factors/Conversions

Console Model CAE . 11:40

N Exaress Date | Time | 28/01/2025 | ' Std Temp | 293 K
Console Serial 28220- Calibration

Number 101800-1 Reference No. | SLrz010009 StdPress | 760 | mm Hg
DGM Model | ogpy | | Barometric 76274 | mmHg | | Ki 0.386

Number Pressure

DGM Serial 00008289 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma

Calibration Data

tolerance of individual values from the average is +0.02.

For AHg, orifice pressure differential that equates to 0.75 c¢fm (0.0212 m?3/min) at standard tem
pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1mm)

Results
Standardized Data Dry Gas Meter

Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation Std & Corr | .0212 m*ss/min Variation
(V) | Queg) | (VWe) | Qwe) | (V) (AY) (Qu(staycor) (AHg) (AHg)
m? m’/min m? m’/min m’/min mm H,O

0.138 0.011 0.136 0.011 0.984 0.008 0.011 46.588 1.252
0.138 0.011 0.135 0.011 0.979 0.002 0.011 46.935 1.599
0.138 0.016 0.135 0.016 0.976 -0.001 0.016 45.301 -0.035
0.138 0.016 0.135 0.016 0.973 -0.004 0.016 45,581 0.244
0.277 0.020 0.273 0.020 0.986 0.009 0.020 45.006 -0.330
0.277 0.020 0.273 0.020 0.983 0.006 0.020 45.067 -0.270
0.278 0.027 0.271 0.027 0.976 -0.001 0.027 44.704 -0.633
0.278 0.027 0.271 0.026 0.973 -0.004 0.026 44.978 -0.358
0.279 0.031 0.270 0.030 0.967 -0.009 0.030 44.896 -0.441
0.280 0.031 0.271 0.030 0.969 -0.008 0.030 44.308 -1.028 -

0.977 | Y Average 45.336 A%el::\‘ge

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
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EES

Meter Console Information

Calibration Conditions

Certificate No. : E25-010028

Page :40f6

Factors/Conversions

Console Model CAE . 11:40
Number Express Time 28/01/2025 AM Std Temp 293 K
Console Serial 28220- Calibration
Number 101800-1 Reference No. SER25-010009 Std Press 760 mm Hg
DGMModel | gyygpy | | Barometric 76274 | mmHg | | Ki 0.386
Number Pressure
DGM Serial | 0508789 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 28-1-2025 Calibration Reference No: SER25-010009
Meter Gamma vs Flowrate
1.000 L
0.990
2 N
% 0.980 0:982
g
g \ ——Gamma Y
© = Max Allow Y
< 0.974 0.97 Min Allow Y
= 0970 -
0.968
0.960
0950 A ]
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m*/min)
Console Serial: 28220-101800-1 Console Model: CAE Express
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EES

Certificate No. :E25-010028

Page :50f6
Meter Console Information Calibration Conditions
Console Model CAE . 11:40
Number Express Date | Time 28/01/2025 AM Std Temp 293 K
Console Serial 28220- Calibration
Number 101800-1 Reference No. SER25-010009 Std Press 760 mm Hg
DGMModel | gy )spy | | Barometric 76274 | mmHg | | Ki 0.386
Number Pressure
DGM Serial | 0505759 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 28-1-2025 Calibration Reference No: SER25-010009
Meter Pressure vs Flowrate
0.040
0.035
0.030 : +-0.030
& r
3E 027
N'E 0025
B
JE :
§w 0020 0.020
v 8 L
g8 016
E § 0.015 + / :
o -
Exq 3
0.010 | 0.01ft
0.005
0,000>%=:I€t(ttléli€!%!l%
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 28220-101800-1 Console Model: _CAE Express
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Certificate No. : E25-010028
Page :60f6

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information Calibration Conditions

Console Model Number CAE Express Date Time 28/01/2025 | 01:00 PM
Console Serial Number 28220-101800-1 Calibration Reference No. SER25-010009
DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00008289 Serial Number 183169105

Meter Box Model Number

Meter Box Serial Number

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C)
test point -18.0 | 25.0 | 38.0 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 | 24.0 | 37.0 | 91.0 | 147.0 | 258.0 | 369.0 | 480.0 | 590.0 | 814.0 | 1034.0
Auxiliary -17.0 | 240 | 370 | 91.0 | 147.0
Probe -17.0 | 240 | 370 | 91.0 | 147.0
Filter -17.0 | 240 | 37.0 | 91.0 | 1470
IMP Outlet -17.0 | 240 | 370

Tolerance Range
Stack + 1.50%  Absolute Meter + 3.0°C

Probe + 3.0°C Exit + 2.0°C

Filter + 3.0°C
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No.: E25-010028-2

Page.: 1 of 2
CERTIFICATE OF CALIBRATION
Customer : METCOMPANY LIMITED
Address 1 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equipment  : Stainless Steel Nozzle
Manufacturer :  Apex Instrument
Model Number : NS-SET

Serial Number -

ID./Control No. oo

Environment Conditions : Temperature (25+2)°C
Humidity (50 £ 15) % RH

Cal. Date 1 28/01/2025

Issue Date 1 28/01/2025

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).
Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by Approved by

Technical Manger
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EES

Certificate No.: E25-010028-2

Page.: 2 of 2
CALIBRATION RESULTS
Sampling System Equipment Information Calibration Condition
Nozzle Model : NS-SET Date : 28 January 2025
Nozzle Number Do Barometric Pressure  : 762.74 mm Hg
Nozzle Type :  Stainless Steel Calibration Device 1 Vernier, 0-150 mm
Method Reference :  US. EPA Method
Nozzle 1D Nozzle Diameter Different (D1+D2+D3J)/3
D1 D2 D3 AD Davg
Size
mm mm mm mm mm mm
NS-4 3.18 2.91 2.91 2.91 0.000 2.910
NS-5 3.97 4.01 4.03 4.03 0.020 4.023
NS-7 5.56 5.42 5.43 5.42 0.010 5.423
NS-8 6.35 6.06 6.06 6.08 0.020 6.067
NS-9 7.14 7.21 7.21 7.21 0.000 7.210
NS-12 9.53 9.15 9.16 9.17 0.020 9.160
NS-16 12.70 12.15 12.13 12.14 0.020 12.140
Remark:
D1,D2,D3 =  There difference nozzle diameters, mm; diameter must be within 0.025 mm
AD =  Maximum difference between any two diameters, must be < 0.100 mm
Davg = (Di+D,+D3)/3
D2 » D3
INC N
D1 > }
SN !
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

Certificate No. : E25-010028-1

Page.: 1 of 3
CERTIFICATE OF CALIBRATION
Customer : METCOMPANY LIMITED
Address 1 36/659 Moo 6, Bangrakpatthana, Bangbuathong, Nonthaburi 11110
Description of Equipment : Standard Probe Method 5
Manufacturer :  Apex Instrument
Model Number : PS-3HV

Serial Number To-

ID./Control No. -

Environment Conditions : Temperature (25x2)°C
Humidity (50 +15) % RH

Cal. Date : 28/01/2025

Issue Date : 28/01/2025

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of measurement according to the International System of Units (IS).
Result of Calibration

This certificate may not be reproduced other than in fuil except with prior Written approval of the Technical Manager, Envi Equipment Service
Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by : Approved by

Technical Manger
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EES

Certificate No. : E25-010028-1

Page.: 2 of 3
CALIBRATION RESULTS
S-Type Geometric Pitot Tube Calibration
Sampling System Equipment Information Calibration Condition
Probe Model : PS-3HV Date : 28 January 2025
Probe Number : - Barometric Pressure : 762.74 mm Hg
Pitot Number : A10664 Digital Caliper : CD-6" ASX
Pitot Tube Type : S-type Serial number : A18008059
t ‘ , ’} L Mein .
N ) g : Pitot tube/Probe: # PS-3HV
[] e - : 4:,
Parameter Value Allowable Range | Check
.. | P Assembly level? Yes Yes Pass
t e - |<‘}..I ] |
) o . Ports Damage? No No Pass
R @l 0 10°<@l <+10° | Pass
i(_,“... , 2 1 10°<@2<+10° | Pass
[y 11 | 81 0 5°<Bl<+5° | Pass
e TR l» - B2 0 5°<B2<+5° | Pass
L y 0 N/A -
- ; 1
SV 8 0 N/A -
e e -
o= 7 Dt 0.375 188" to 375 " Pass
N i - ¥
AT, 113 " A 0.8585 | 2.IDt<A<3Dt | Pass
e | e A2Dt 1144 | 1.05<Pu/D<15 | Pass
. -
T e | ;'f B
weo - g" o Z=Atany 0.045 Z<.125" Pass
i Bl
W=Atane 0.018 W <.031" Pass

Remark:

I certified that probe model: PS-3HV and Pitot tube no. A10664 meets or exceeds all specifications, criteria and/or

applicable design and is hereby assigned a pitot tube certification factor of 0.84. See 40 CFR Pt. 60,

Method 2.
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EES

Certificate No. : E25-010028-1
Page.: 3 of 3

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information

Calibration Conditions

Probe Model Number PS-3HV Date Time 28/01/2025 | 01:20 PM
Probe Serial Number - Calibration Reference No. E25-010009
Meter Box Model Number - Reference Thermometer DIGICON
Meter Box Serial Number - Serial Number 183169105
Thermocouple of Standard Probe method 5 = length 3 foot
Set Point Reference Thermocouple Probe Thermocouple Difference

100 100.0 99.0 0.27

250 250.0 249.0 0.19

300 300.0 298.0 0.35

350 350.0 348.0 0.32
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uSHm 13 8 9 $1m MET Company Limited

36/659 iy 6 MUNSNALY  B.UNUMeY 2. uWny3 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 0 2920 1458-9 Fax:0 2920 1460 E-mail : met jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date April 1, 2025
School Start Time 10:10 AM
Sampler Number TSP No.5 Transfer Standard Type Orifice Stop Time 10:00 AM
Motor Serial Number BL-05 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Psm)(Tm/Ta)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = I[(Pa/Pg‘d)(Tm/Ta)]m Pressure Meter Meter
Positive | Negative AHZO ( mﬁlmin ) (inch) (°K =°C+273)[ (mmHg)
5 1.3 1.3 2.6 1.59069 0.81683 1.0 0.99 305.0 757.0
7 2.0 2.0 4.0 1.97301 1.01664 1.5 1.48 305.0 757.0
10 2.8 2.8 5.6 2.33450 1.20555 2.2 217 305.0 757.0
13 3.6 3.6 7.2 2.64707 1.36891 2.9 2.86 305.0 757.0
18 4.5 4.5 9.0 2.95952 1.63220 3.3 3.26 305.0 757.0
Linear Regresstion Y ON X:Y=mX + b Average 305.0 757.0
2
1 Slope (m ) 1.91345|Linear Equation r 0.994156 |Pstd(mmHg)| 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mS/min) 1.133 r 0.9970737 | Tyrp 298.0
3 |Correlation Coefficient () 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
X y = 3.314589x - 1.787235
IC (inch) Qstd-IC
R*=0.991512
6.00
5.00
4.00
3.00
*
2.00
*
1.00 -
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

C:

Field Environmental Division Manager
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

uSHm 13 8 9 $1m MET Company Limited

36/659 iy 6 MUNSNALY  B.UNUMeY 2. uWny3 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 0 2920 1458-9 Fax:0 2920 1460 E-mail : met jj@yahoo.com

Sampler Location Date April 1, 2025
School Start Time 10:10 AM
Sampler Number PM-10 No.5 Transfer Standard Type Orifice Stop Time 10:00 AM
Motor Serial Number HVL-05 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Psm)(Tm/Ta)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = I[(Pa/Pg‘d)(Tm/Ta)]m Pressure Meter Meter
Positive | Negative AHZO ( mﬁlmin ) (inch) (°K =°C+273)[ (mmHg)
5 1.4 1.4 2.8 1.65074 0.84821 1.2 1.18 305.0 757.0
7 25 25 5.0 2.20589 1.13834 2.1 2.07 305.0 757.0
10 3.9 3.9 7.8 2.75516 1.42540 3.3 3.26 305.0 757.0
13 52 5.2 10.4 3.18138 1.64815 4.0 3.95 305.0 757.0
18 6.4 6.4 12.8 3.562943 1.83004 4.6 4.54 305.0 757.0
Linear Regresstion Y ON X:Y=mX + b Average 305.0 757.0
2
1 Slope (m ) 1.91345|Linear Equation r 0.997347 |Pstd(mmHg)| 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mS/min) 1.133 r 0.9986726 | Tyrp 298.0
3 |[Correlation Coefficient (1) 0.99995 [Final Set Flow Rate = ( 1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 3.476809x - 1.792170
IC (inch) Qstd-IC
R? =0.997447
7.00
6.00
5.00
3
4.00
/0'
o
3.00
2.00 @
1.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

(Mr.Jirayut Seehabut)
Field Environmental

(Mr.Jarung Jamnongbut)

Division Manager
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 01 April 2025

Instruments Information

Analyzer Type : NO2-O2 Analyzer High Level Manufacturer : TELEDYNE
Model : 200EH Serial Number : 2013
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 957.2 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 960.7 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 960.4 PPM
Serial Number : 1924 Cylinder number EB0123127
Expire Date: 11 Oct. 2027

Environment : Temperature_ 255 °C  Humidity:_ 51 %RH

Calibration Report

Calibration Results
Point No. Reference Reading %E
(PPM) (PPM) Error bError
1 0.0 0.4 0.4 0.0
2 95.0 94.8 -0.2 -0.2
3 450.0 448.5 -1.5 -0.3
4 950.0 948.2 -1.8 -0.2
Single Point Calibration Chart
~ 1000 1 948.2
2 950.0
& 800
2 pd
5 600 Reference
8 44&/ (PPM)
% 400 450.0 —#— Reading
q'\‘>J\ / (PPM)
© 200 94,
< 0 0.4 95.0
0 00 95 450 950
Reference (PPM)
Calibrate

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 01 April 2025

Instruments Information
SO2 Analyzer

43|

Analyzer Type :
Model :

Calibrator Unit

Thermo Environmental
0614416629

Manufacturer :

Serial Number :

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 957.2 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 960.7 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 960.4 PPM
Serial Number : 1924 Cylinder number EB0123127
Expire Date: 11 Oct. 2027
Environment : Temperature_ 255 °C  Humidity:_ 51 %RH
Calibration Report
Calibration Results
Point No. Reference Reading %E
(PPM) (PPM) Error bError
1 0.0 0.6 0.6 0.0
2 95.0 95.2 0.2 0.2
3 450.0 452.6 2.6 0.6
4 950.0 954.2 4.2 0.4
Single Point Calibration Chart
~ 1200 -
S
& 1000 954.2
> 600 950.0
c
= —¢— Reference
g 600 ~ (PPM)
& 452)6./ _
& 400 450.0 T
5
B 200 95 /
< 05 —wg,
0 B :
0 95 450 950
Reference (PPM)

Calibrate By

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL



User
Rectangle




User
Rectangle

User
Rectangle




User
Rectangle

User
Rectangle




User
Rectangle




User
Rectangle




User
Rectangle




User
Rectangle


Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech -cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :
Calibration Method :

68-400122-1 Page : 1of2

M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Temperature Indicator with TC Probe Type K ( Temp pH)

Temperature Indicator

Manufacturer : Digicon Model : PH-2358D
Range : 0 °C to 60 °C Resolution : 0.1 °C
Serial No. :  AL.58204 ID No. : MET-PH11/67
TC Probe Type K

Model : TP-07 Sheath Material :  Stainless
Diameter : 3 mm. Length : 109 mm.
Serial No. :  N/A ID No. : MET-PH11/67
Ambient Temperature : 23 +2) °cC

(50 £ 15) %
(220 + 22) VAC

Relative Humidity
Line Voltage

20 February 2025
28 February 2025
28 February 2025

Chortip Samchusri

This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0023-24 16 Feb 2026 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by :
"

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

[5]
Hy
=[]

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No. : 68-400122-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement
Immersion Depth{Standard Reading] UUC Reading Correction Uncertainty
( mm.) (°C) (°C) (°C) (+°C)
130 10.0022 10.1 -0.1 0.18
130 25.0017 25.0 0.0 0.22
130 50.0022 50.0 0.0 0.27
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork = 2,

providing a level of confidence of approximately 95%

L AL-F0031-03
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Calibratech CO.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATICN 0030
Tel.(02) 964-6211 Fax {02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. : 68-420022-1 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110
Equipment : pH Meter with electrode
pH meter
Manufacturer : Digicon Model : PH-235SD
Range : N/A pH Resolution : 0.01 pH
Serial No. : AL.58204 ID No. : MET-PH11/67
Electrode
Model : TF 54074 Serial No. : 435029183
ID No. : MET-PH11/67
Environment : Ambient Temperature : 25 +2) °C

Relative Humidity : (50 + 15) %

Date of Received : 20 February 2025
Date of Calibration : 28 February 2025

Date of Issue : 28 February 2025
Calibrated by : Permpon Chanpu
Calibration Method :  |n-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
440001 23E1240 24 Mar 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No. Exp. Date  Traceability
4.008 61293328 1027612 15 Sep 2026 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.987 61297593 1027614 15 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/TEC 17025
10.010 61306165 1027613 15 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by :

(
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
N - . . . el
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. F,";,.;-;:_; )
RS
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

|

Result of Calibration :

UUC Condition As-Received :

68-420022-1

Good

Page : 2 of 2

Function : Electrical measurement
pH meter ,
Performing standard curve by Multiproduct Calibrator at pH (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) ( pH) ( pH) [ mV) (mV) (+mV)
177.4800 4 4.00 177 0.58
4,7, 10 0.0000 7.00 0 0.58
-177.4800 10 10.00 | -177 0.58
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.00 0.01 0.0097
4,7, 10 6.987 7.00 -0.01 0.011
10.010 10.00 0.01 0.014
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

L-F0031-03
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BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Kjeldahl

1. Customer Information

Service No. PM24-S08-153

Customer Name

Instrument

SerialNumber

Service Date

1591 18 8 7 d1da

36/659 VY7l 6 auUA&ITU-&

NWITEU

FIUALIYTAWEIUN ALna
U9inay uunys 11110

Ansanol AASS
Tel: 087 4985239
Fax:

K-360

1000281014

05 Jul 2024
PM2/2

2. Instrument

2.1 Cooling water (ifitconnected)

OK

NOT OK

Remark

- Temperature 15-20°C

- Cooling water inlet

- Cooling water outlet

- Control Temperature

~ |~ |~ |~

2.2 Cleaning

DONE

NOT DONE

Remark

- Outside Instrument

- Inside Instrument

- Splash protector

- Condenser

~ |~ |~ |-

PM Distillation_Kjeldahl system

Page 1/4




BUCHI (Thailand) Ltd.

ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com

www.buchi.com

Preventive Maintenance Kjeldahl

2.3 Visual Test

OK

NOT OK

Remark

- Screw Coupling (between

splash protector and condenser)

- Condenser

- Splash protector

- Hypalon connection (connection

tube)

- Rubber bung

- Ventilation valve

- PTFE tube

- Cooling water inlet

- Cooling water outlet

- Magnetic valve

~|~ |~ |~|~ |

2.4 System control

OK

NOT OK

Remark

- Key board

- Display

- Program

- Adding H,O

- Adding NaOH

~Adding H;B0;

- Aspiration

~ |-\~ ||~~~ |~~ |

PM Distillation_Kjeldahl system

Page 2/4




BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Kjeldahl

2.5 System Distillation

©)
A

NOT OK Remark

- Boiler

- Water level sensor

- One way valve

- Pressure switch

- Thermostat

- Steam valve1 (Y4)

- Steam valve2 (Y5)

- Drain valve (Y3)

- Water 3/2 way valve (Y1)

~ |- 1~ 1“1~

2.6 Hose

©)
A

NOT OK Remark

- Unisil hose

- Hypalon hose

- Drain hose

- Viton hose

- Silicone hose

~ |~ |~ |~ |

2.7 Diaphragm pump

OK

NOT OK Remark

- Diaphragm pump for H,O

- Diaphragm pump for NaOH

- Diaphragm pump for H;BO3

2.8 Program test

OK

NOT OK Remark

- Distillation

- Aspiration

- Preheating

- Cleaning

~ |~ |~ | ~

PM Distillation_Kjeldahl system

Page 3/4




Preventive Maintenance Kjeldahl

BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

3. Function Test TestSteam

Addition H,O
Addition NaOH
Addition H;BO3

Result: Water in receiving vessel now approximately

Reaction time

Distillation time

Steam capacity

Aspiration
173

0 min
5 min
100%
SAM

ml, 179 ml

4. Summary
All specifications OK | Specification not OK
OK
Comments
- iA3asrinnulng
- PM 2/2

Signature BUCHI

- Serviceby __

Date 05 Jul 2024

- Approve hy.

PM Distillation_Kjeldahl system

Date 15 Jul 2024

Page4/4
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Optima8000
Preventive Maintenance Report

Company Name: MET Company Limited.

Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,
Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11118
Instrument Serial No.: 07851407053C

Date: 02-Dec-2024



ICP-OES/Optima8000 Preventive Maintenance (PM)

Company Name: MET Company Limited.
Address . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 1of2
Customer Name .
K. Sasithon Telephone Number: 065 850 0726

(if applicable):

Service Engineer Service Order

Khwanchai WO-02950877
Name: Number:
Date PM Performed: 02-Dec-2024 Next PM Due Date: 02-Jun-2025
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date
09370140 Rev.5 A January 2018

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Optima8000 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model Serial # Configuration Notes
Optima8000 07851407053C Winlab V 5.5.0.0714
S$10 Autosampler
Parts Lists
Parts Included with the PM

I?art Nt.lmber Description Quantity

(if applicable)
09995098 Air Filter-Spectrometer 1
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
N0780437 O-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number _— . Expiration Date:

] . Description Quantity Batch/Lot # P °

(if applicable) (MM/YY)

Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 62-162CRX1 12/25
Instrument Calibration-4
- 2

N9300221 (N9300221 diluted 100X) 1 61-190CRY1 08/25

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
V] Is the instrument operational?

2. Mechanical:

¥1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥Yes CINo
If yes, list tubing replaced:

¥1 Inspect the peristaltic pump for proper operation.
¥l Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥i Check the shear gas nozzle for blockages and proper, uniform flow.

¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

V1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 Check for proper function of all motors from the Motor Control window.

4. Optical:

¥] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes ¥INo

¥1 Perform the Initialize Optics routine from the Spectrometer Control window.

¥] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

V] Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥1 Check the shutter home sensor position.

¥1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

V] Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ives [INo
Radial Window Replaced: ¥ives [INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
1 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00694 Passed
Ni 231.604 - Resolution <0.011 0.00847 Passed
Ni 341.476 - Resolution <0.015 0.01234 Passed
Ba 455.403 - Resolution <0.020 0.01552 Passed

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:
¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.99 Passed
Mg 280.856 %RSD <1 % 0.68 Passed
Mg 285.207 %RSD <1 % 0.27 Passed
Ba 455.403 %RSD <1 % 0.23 Passed
5.3 Mn BEC:

¥ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 13533.7 651501.9
Mn 257.610 Axial 1,000 ppb 79071.6 4397761.7
Mn 257.610 IB*Conc. IS-IB BEC Spec Pass/Fail
Radial 13533700 637968.2 21.21 <30 PPB Passed
Axial 79071600 4318690.1 18.31 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.

¥1 Attach PM sticker.

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8000;
have been completed.

This ICP-OES/Optima8000 Passes ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
02-Dec-2024
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
02-Dec-2024
(DD-MMM-YYYY)

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 6 of 6
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DQE Services Co.,Ltd.

DQE Se rViC es 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISI-TIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-028 Page 2 of 5
Environment Condition : Ambient Temperature 25 % 5 °C

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25506 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 50 nm.

Scan Speed of UUC: 40

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric 0.001 Abs.

Wavelength 0.1 nm.

wnanslumuau
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SCION™

Operational Qualification Protocol

For SCION Instrument

Name and Model:

Serial Number:

System ID Number:

Publication no. 394207000
Revision A

November 2011
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SCION Operational Qualification Protocol

Contact

Scion Customer Service and Support uses a Customer Relationship Management (CRM) system.
The interaction with this system offers the Customer immediate benefits including the contact center
or help desk.

Scion worldwide service & support offices can be found from Scion website:

www.scion.com/support.html

Scion is the owner of copyright on this document and any associated software. Under law, the written
permission of Scion must be obtained before the documentation or the software is copied,
reproduced, translated or converted to electronic or other machine-readable form, in whole, or in

art.
Eirst published November 2011.
Scion and the Scion logo are trademarks or registered trademarks of Scion Corporation.

© 2011 Scion

Publication no. 394207000, Revision A, November 2011 , Page2of3
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SCION Operational Qualification Profocol

Table of Contents

1.0 ReVISION HisS Oy .. e 5
2.0 Qualification Representative and ReviewerDetails........_._._... ... ... 6
2.1 Qualification Representative Details. ... 6

2.2 Reviewer Details....... ... 7

2.3 Quality Assurance/Control Details.. ..o 8

3.0 Customer Responsibilities. . . ... ... 9
4.0 Qualification Guidelines and GMP Documentation................................................... 10
4.1 QuUAalification SUMMEANY. . ... e 10

4.2 Qualification GUIdEIINES. ......... ..o i, 10

4.3 Page Numbering of APPENICES. .. ... ..o e 11

4.4 EXCEPUON REPOMS . o 12

4.5  Reference DOCUMENES. ... .. . e 13

4.6 Required Materials. .. .. ..o 14

4.7  General GUIdENNES. ... . e 15

4.8  Specific Instructions for Documentation. ......... ... e 15

4.9 Documentation Corrections.... ... .. .. i 16
4,10 Marking Procedures Not Applicable. . ..o, 16
411 AAAENAUMS. e 17
4.12 Addendum EXample. . .. .o oo 17

5.0 Operational Qualification. ..., 18
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SCION Operational Qualification Protocol

6.2 Operational Qualification Protocol Assignment 6.3 ... .. .. 27
Protocol Acceptance / Protocol Approval by Scion6.4 . 27
RIS 28
APPENAICES. 29
A.1  Qualification Representative Details. ... 30

Bl EXCOPONS. . 31
Operational Qualification Protocol Certification........................_......_.._.._.__._ ... 36
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SCION Operational Qualification Protocol

1.0  Revision History

This qualification protocol is updated as necessary, which includes the event of any regulatory changes
to Title 21 of the Code of Federal Regulations (21 CFR) Parts 210 and 211 (if applicable), any software
or hardware changes, or updates that may impact on regulatory compliance.

Issue Number | Date Comments

Publication no. 394207000, Revision A, November 2011 , Page 5 of 36
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SCION Operational Qualification Protocol

2.2 Reviewer Details

Each representative responsible for reviewing any part of this protocol must record their details in the
following tables, providing a sample of their signature and initials, and recording the date the
qualification was performed.

An employee or designee of the company operating the instrument must review these qualification
procedures. All calculations and data will be checked by the reviewer. Data review must be performed
in accordance with the qualification guidelines"Qualification Guidelines and GMP Documentation" on
page 10 and in compliance with current Good Manufacturing Practice (cGMP) as specified by 21 CFR
Parts 210 and 211.

Documentation supporting training in the area of data review and cGMP must be carefully maintained
and reviewed by the instrument owner.

Reviewer representatives are responsible for reviewing the completeness of the qualification protocol
and accuracy of all entries.

‘Name (Print)
k’ e e :

Publication no. 394207000, Revision A, November 2011 , Page70f36
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SCION Operational Qualification Protocol

2.3 Quality Assurance/Control Details

As Quality Assurance/Control (QA/QC), who is empowered to approve instrument compliance
documents, | approve the procedures in the SCION Operational Qualification Protocol, which | may
have amended, | accept the qualification of the Qualification Representative, and | will review and initial

the results.

Publication no. 394207000, Revision A, November 2011 , Page 8 of 36
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SCION Operational Qualification Protocol

4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

Atthe end of qualification execution, all tables and data entry fields must be completed and all test
results, where specified, must be printed and attached to the protocol.

The Qualification Representative and the Reviewer must sign (signature or initials) and date each page
that has a signature field. This represents agreement and acceptance of all data and information on the
signed page.

Note Scion does not provide instructions for full Qualification of the personal computer (PC)
used to operate the SCION. If further qualification of the PC is required the end-user
must contact the PC manufacturer.

Note Scion does not provide full qualification instructions for non-Scion manufactured
accessories. Limited instructions may be supplied. If qualification of a non-Scion
accessory is required, the end user must contact the accessory manufacturer.

4.2 Qualification Guidelines

The following are general guidelines for performing the qualification tests in accordance with cGMP for
the Manufacturing, Processing, Packaging, or Holding of Drugs per 21CFR Parts 210 and 211.
Additional local requirements may also apply.

» Read the guidelines before starting the qualification.

o Perform all tests exactly as written.

« Use a pen with permanent blue or black ink unless otherwise specified by company policy.

+ Neatly strike out any incorrect words or numbers, made while writing comments or recording
results, information or data within this Protocol, with a single line. The word(s) crossed out must
remain legible. Write the correction as close as possible to the original entry. Write a brief
description of the error. For example, write ‘Transcription error’ or ‘Re-written for clarity’. Initial
and date the change.

« Entering initials where a signature is requested, and vice versa is permitted. The exception to this
is in 2.0 : Qualification Representative and Reviewer Details on page 6, where examples of each
person’s signature and initials are required.

+ Use the date format dd Mon yyyy (e.g. 08 Mar 2011) unless otherwise specified by company

policy.

Publication no. 394207000, Revision A, November 2011 . Page 10 of 36
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SCION Operational Qualification Protocol

To complete this section use the factory Scan method on the system CD. Print a copy of the method
and add as an addendum.

Addendum __ [V/&

If the hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400. This will have no impact on results
and can be tracked and recorded in the addendum.

Addendum /\/ /A

Publication no. 394207000, Revision A, November 2011 \ Page 24 of 36
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SCION Operational Qualification Protocol

Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendix and a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Representative and the Reviewer.

For example, pages inserted after Appendix C are numbered C-1, C-2, C-3... etc along with the initials
and date.

Ifthe reverse of each appendix page is left blank it should be marked NA and signed and dated.

When the OQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.

Publication no. 384207000, Revision A, November 2011 Page 29 of 36
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Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY18030001

7.3.1.9507

3442

Pre Test_PM_Kanyakorn S.
11/4/2024 9:19:10 AM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test: Pass
Sensitivity Test Fail
Precision Test Pass
Page 1 of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) £9.40 6.98
As (188.980 nm) £8.20 6.17
C (193.027 nm) < 11.50 8.30
Mo (202.032 nm) £8.20 6.38
Cr (206.158 nm) £13.40 8.98
Zn (213.857 nm) <8.70 6.60
Pb (220.353 nm) £9.50 7.09
Co (228.615 nm) £17.20 11.67
Ba (230.424 nm) £9.40 7.20
Mn (257.610 nm) £13.30 9.43
Mn (260.568 nm) £20.30 14.11
Cr (267.716 nm) <11.00 8.04
Cu (324.754 nm) £25.00 18.97
Cu (327.395 nm) £14.20 11.23
Sr (338.071 nm) £33.50 24.30
Ba (455.403 nm) £44.00 33.47
Sr (460.733 nm) £36.00 17.23
Ba (493.408 nm) £36.00 25.37
Ba (614.171 nm) £42.00 25.54
Ar (675.283 nm) £74.00 56.51
K (766.491 nm) <£80.00 65.86

Page 2 of 4
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Sensitivity Test

Fail
Radial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 104.1 793.0 50.8
Se (196.026 nm) 2 41.0 SRBR 87.6 862.0 79.7
Zn (213.857 nm) 2 1421.0 SRBR 1500.8 41823.3 749.0
Pb (220.353 nm) 246.0 SRBR 170.7 24320 174.9
Mn (257.610 nm) 2 3518.0 SRBR 3915.0 :264700.2 4420.0
Al (396.152 nm) 234 SBR 7.7 484546 5563.2
Ba (493.408 nm) 2 34.0 SBR 45.9 1966719.7  41903.8
K (766.491 nm) 21.8 SBR 57 99038.2 14687.7
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 126.5 1498.8 119.0
Se (196.026 nm) 2159.0 SRBR 112.0 1773.6 197.8
Zn (206.200 nm) 2234.0 SRBR 466.0 6784.2 199.7
Zn (213.857 nm) 21743.0 SRBR 2217.4 95597.6 1789.7
Cd (214.439 nm) 24227.0 SRBR 1919.3 68724.6 1236.4
Pb (220.353 nm) 2320.0 SRBR 3326 7929.5 499.0
Mn (257.610 nm) 2 10625.0 SRBR 74922 991238.3 16911.7
Cr (267.716 nm) 21048.0 SRBR 2254.6 129706.6 3150.9
Cu (324.754 nm) 219.0 SBR 26.9 290746.3 10407.5
Al (396.152 nm) 26.0 SBR 10.7 211329.2 18005.0
Ba (493.408 nm) 260.0 SBR 49.3 6956460.4  138336.9
K (766.491 nm) 224.0 SBR 28.1 1395190.2  47996.2
Page 3of 4
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Precision Test Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 0.73
Se (196.026 nm) £260 0.95
Zn (213.857 nm) <150 0.31
Pb (220.353 nm) <260 0.73
Mn (257.610 nm) <150 0.39
Al (396.152 nm) <1.50 0.39
Ba (493.408 nm) <1.50 0.87
K (766.491 nm) <150 0.32
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <150 1.21
Se (196.026 nm) <150 0.84
Zn (206.200 nm) <1.50 0.56
Zn (213.857 nm) <1.50 0.96
Cd (214.439 nm) <150 0.26
Pb (220.353 nm) <150 0.51
Mn (257.610 nm) <1.50 0.97
Cr(267.716 nm) <150 0.22
Cu (324.754 nm) <150 0.24
Al (396.152 nm) £1.50 0.33
Ba (493.408 nm) <150 0.40
K (766.491 nm) <150 0.65
Page 4 of 4
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Report Summary

Instrument Model
Instrument D

Instrument Serial Number

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/GB015A
MY 18030001

7.3.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:07:24 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped

T T
Gas Flows Test Skipped
Leraeare Version
RF Generator Test Skipped
Cé;ﬁ‘éfé Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass
Subsystemn Communications Test Pass
Optics Test Pass

Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
Page 1 0of 4
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Resolution Test Pass

Element Wavelength Specification  Width

N (174.213 nm) £9.40 6.97
As (188.680 nm) <8.20 6.14
C (193.027 nm) <11.50 8.33
Mo {202.022 nm) <8.20 6.33
Cr(2t&.138mv). .~ £13.40 9.06
Zn (213.837 fim) - £8.70 6.70
Pb {(220.353 nm) - <9.50 7.03
Co (228.615 nm) £17.20 11.72
Ba (230.424 nm) £9.40 7.32
Mn (257.610 nfn) <13.30 9.44
Mn (260.568 nm) £20.30 14.21
Cr (267.716 nm) <11.00 7.94
Cu (324.754 nm) <25.00 18.99
Cu (327.395 nm) £14.20 11.27
Sr (338.0F1 nm) < 33.50 24.40
Ba (455.403 nm) <4400 33.50
Sr (460.733 nm) < 36.00 17.31
Ba (493.408 nm) < 36.00 25.44
Ba (614.171 nm) £42.00 25.16
Ar (675.283 nm) <74.00 56.15
K (766.491 nm) <80.00 65.56

Page 2 of 4
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Senzitivity Test ' . Fail

Radial

Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 130.6 9771 50.4
Se (196.026 nm) 241.0 SRBR 106.0 958.7 70.2
Zn (213.857 nm) 2 1421.0 SRBR 4124.8 44037.7 113.4

b (220.353 nm) 246.0 SRBR 207.2 2554.7 136.2
Mn (257.610 nm) 2 3518.0 SRBR 13017.8 271846.6 434.7
Al(396,152 nm) 234 SBR 9.7 50615.5 4717.0
Ba (493.408 nm) 2 34.0 SBR 133.7 2069203.0 153593
k (766.491 nm) 21.8 SBR 4.8 100199.5 17235.5

Axial
Element Wavelength Specification Method Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 174.9 1566.7 73.0
Se (196.026 nm) 2159.0 SRBR 167.0 1863.4 110.2
Zn (208.290 nm) 2234.0 SRBR 740.9 6836.0 83.1
Zn (213 nm) 21743.0 SRBR 6965.9 101568.1 211.7
Cd (214.439 nm) 24227.0 SRBR 5781.0 72852.9 158.1
Pb (220.353 nm;} 2320.0 SRBR 501.0 8464.3 267.7
Mn (257.610 nm) > 10625.0 SRBR 31121.6 1006637.8  1044.0
Cr(267.716 nm) > 1048.0 SRBR 44248 132202.9 880.8
Cu (324.754 nm) 219.0 SBR 68.7 302907.8 4345.6
AI- (396.152 nm) 26.0 SBR 211 218771.0 9892.3
Ba (493.408 nm) 260.0 SBR 250.6 7137380.9 28367.3
K (766.491 nm) 224.0 SBR 453 1435050.6  31025.0
Page 3 of 4
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Precisicn Yest. Pass
Radiat
Element Wavelength Specification  Measured
Value % RSD

As (188.980 nm) <260 0.81

Se (196.026 nm) <260 0.98

Zn (213.857 nm) <1.50 0.22

Pb (220.353 nm) <260 0.37

Mn (257.610 nm) <1.50 0.27

Al (396.152°nm) <150 0.25

Ba (493.408 nm) <150 0.53

K (766.491 nm) <150 0.15

Axial
Element Wavelength Specification Measured
Value % RSD

As (188.98C nm) <1.50 0.81

Se (166.027% rng) <1.50 0.65 ’
Zn (206.200 ) <1.50 0.79

Zn (213.857 nm) <150 0.81

Cd (214.439 nm) <1.50 0.35

Pb (220.353 nm) <1.50 0.33

Mn (257.610 nm) <150 1.02

Cr(267.716. nm) <1.50 0.32

Cu (324.754 nm) <1.50 0.51

Al (396,152 nm) <150 0.37

Ba (493.40r8 nm) <150 0.68

K (766.491 nm) <1.50 0.74

Page 4 of 4
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’Eeport Summary

Instrument Model
instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

RF Water Flow(L/min)

1.30 0.81

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 18030001

7.3.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:30:15 AM

(*C)
20.55

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Sklpped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

15.00 19.00
Water Flow-Test Pass

Camera Water Flow Water Inlet Temperature
(L/min)

Page 1 of 2
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Eas Flows Test Pass
Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Fiow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Target Fiow Pressure Target Flow Pressure A
2.00 2.00 115.38 18.00 17.97 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply V) 128.554
RF Oscillator Test Passed
RF Oscillator Frequency 25.834
(MHz)
Work Coil Current (A) 44.660
RF Power Supply Current (A) 1.999
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.228 Passed
Dark Current Test 6000 1.168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
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Report Summary
Instrument Model
Instrumant ID

instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 18030001

7.3.1.9507
3442
change mirror

11/6/2024 10:35:26 AM

Subsystem Communications Test Skipped
Aif Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 1 of 4
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?esolution Test

N (174.213 nm)

As (188.980 nm)
C (193.027 nm)

Mo (202.032 nm)
Cr (206.158 nm)
Zn {213.857 nm)
P2 (220.253 nm)
Co (228.615 nm)
Ba (230.424 nm)
Mn (257.610 nm
Mn (260.568 nm
Cr (267.716 nm)
Cu (324.754 nm)
Cu (327.395 nm)
Sr(338.071 nm)
Ba (455.403 nm)
Sr(460.733 nm)
Ba (493.408 nm)
Ba (614.171 nm)
Ar (675.283 nm)
K (766.491 nm)

)
)

Element Wavelength

Specification
£9.40
£8.20
<1150
£8.20
£13.40
<8.70
£9.50
£17.20
<940
<13.30
£20.30
<11.00
<25.00
<14.20
<33.50
<44.00
< 36.00
<36.00
<42.00
£74.00
£80.00

‘Pass
Width
6.79
5.80
8.15
5.90
8.85
6.77
6.61
11.79
7.25
9.47
14.50
7.91
18.72
11.09
25.39
33.09
18.54
2574
2523
58.92
63.16

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) > 46.0 SRBR 110.5 868.9 54.3
Se (196.026 nm) Z41.0 SRBR 88.3 . .9347 91.3
Zn (213.857 nm) z1421.0 SRBR 3535.4 44017.7 153.9
Pb (220.353 nm) 246.0 SRBR 184.5 2492.3 159.8
Mn (257.610 nm) = 3518.0 SRBR 11099.6 249595.3 503.6
Al (396.152 nm) 234 SBR 8.7 50274.4 5172.0
Ba (493.408 nm) 234.0 SBR 124.5 1903164.1  15166.0
K (766.491 nm) 21.8 SBR 6.9 110041.4 13991.2
Axial
Element Wavélength Specification Method  Ratio Standard Blank
As (188.980 nm) >208.0 SRBR 253.3 3744.3 196.3
Se (196.026 nm) 2159.0 SRBR 206.7 4199.7 347.2
Zn (206.200 nm) 2234.0 SRBR 923.0 12282.3 1721
Zn (213.857 nm) 2 1743.0 SRBR 6398.3 157551.5 601.7
Cd (214.439 nm) 242270 SRBR 5069.2 99873.7 385.2
Pb (220.353 nm) 2320.0 SRBR 389.0 10641.1 658.6
Mn (257.610 nm) = 10625.0 SRBR 21190.4 1985528.7 2153.6
Cr (267.716 nm) 2 1048.0 SRBR 3054.1 1317976 1811.5
Cu (324.754 nm) 219.0 SBR 36.3 301401.4 8082.9
Al (396.152 nm) 26.0 SBR 10.8 228359.5 19280.5
Ba (493.408 nm) 260.0 SBR 106.5 6460421.5 60122.8
K (766.491 nm) 2240 SBR 30.2 1639840.6  52562.1
Page 3 of 4
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Precision Test Pass
Radial

Element Wavelength Spe'ciﬂcation Measured
Value % RSD

As (188.980 nm) <260 . 1.56
Se (196.026 nm) <260 1.16
Zn (213.857 nm) <1.50 0.50
Pb (220.353 nm) <260 0.74
Mn (257.610 nm) <1.50 0.63
Al (396.152 nm) < 1.50 0.54
Ba (493.408 nm) <1.50 0.78
K (766.491 nm) <1.50 0.44

Axial

Element Wavelength Specification Measured

Value % RSD
As (188.980 nm) < 1.50 0.82
Se (196.026 nm) < 1.50 0.82
Zn (206.200 nm) < 1.50 0.35
Zn (213.857 nm) <1.50 0.34
Cd (214.439 nm) <1.50 0.44
Pb (220.353 nm) < 1.50 0.48
Mn (257.610 nm) <1.50 0.83
Cr (267.716 nm) <1.50 0.53
Cu (324.754 nm) <1.50 0.69
Al (396.152 nm) < 1.50 0.56
Ba (493.408 nm) < 1.50 1.29
K (766.491 nm) < 1.50 0.74
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Certificate of Calibration
1D LINE : IEC17025
Certificate Number © SPR25010058-7 Page: 1 of 3

Customer . MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model © 6236

Serial Number . 222070

ID. Number : SLM-28

Environmental Conditions

Ambient Temperature : 23°CT 3°C Received Date © 08 Jan 2025
Relative Humidity © 50% T 15% Calibration Date © 11 Jdan 2025
Location of Calibration . In-Lab Recommend Due Date © 11 Jan 2026
Calibration Procedure :  SP-CPE-04-01 Date of Issue i 12 Jan 2025

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

///

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15rev.0



i) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

Certificate Number : SPR25010058-7 Page :2 of 3

1D LINE : IEC17025

Reference Standards

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

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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ID LINE : IECT17025
Certificate Number : SPR25010058-7 Page : 3 of 3
Range : 94 to 114  dB Function: @1kHz
Select A Unit : dB
UUC Reading Error )
Standard Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Reading Error .
Standard Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94 .1 94 .1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

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

This Certificate is not certified for any commercial transaction.

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

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

Certificate Number : SPR25010058-10 Page : 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model 16236

Serial Number 1222071

ID. Number > SLM-48

Environmental Conditions

Ambient Temperature © 23°CT 3°C Received Date © 08 Jan 2025
Relative Humidity D 50% T15% Calibration Date T 11 Jan 2025
Location of Calibration . In-Lab Recommend Due Date © 11 Jan 2026
Calibration Procedure . SP-CPE-04-01 Date of Issue © 12 Jan 2025

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by
.

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0



1D LINE : IECT17025

Calibration Report

Certificate Number : SPR25010058-10

Reference Standards

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

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

TISTR - Thailand institute of Scientific and Technological Research

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

Iy,

/,,, 1 \‘\\ CALIBRATION AND
LR DIMENSIONAL MEASUREMENT

ID LINE : IEC17025

Certificate Number : SPR25010058-10 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit :-dB
UUC Reading Error )
Standard Uncertainty
Setting (£)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Reading Error i
Standard Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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

NO. 20241017112

Name of Product: Sound Level Meter
Model: ST-21D

Serial Number: 82079
Specification: Class 2
Conclusion: Pass

Date of calibration: 2024-10-17
Due Date: 2025-10-16

Calji

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK . .
4. Measuring up limit: 138 dBA

2.T ial No. of Microphone: AWA14421A-00037
ype & serial No. of Microphone Odo378 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ ; frequency /Hz A ¢ ;
20 -50.4 -6.1 -0.2 1000 0.1 0.0 0.0

31.5 -39.4 -2.9 0.0 2000 13 -0.1 0.0

63 -26.2 -0.8 0.0 4000 13 -0.6 0.0

125 -16.1 -0.1 0.0 8000 -11 -3.1 0.1

250 -8.6 0.0 0.1 12500 -11.0 -13.0 0.0

500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise

Microphone replaced by electrical input signal device

25.1dB(A) 26.3 dB(C) 34.9 dB(2Z)
1. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.6
Rate of the S weighting decrease (dB/s) 43
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.2 -26.9 -26.9 -7.0
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half

nominal value

Negative half

nominal value

LCpeak-LC(dB) 35

3.5 2.3 2.4

2.3

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB

Sweep amplitude: 40 dB

Scancycletime: 60 S; Measurement period: 180 S.




Items Measured value/dB Theoretical calculated Error/dB
value/dB

LAeq, T Nn3.3 N3.4 -0.1
L5 121.0 121.0 0.0
L10 19.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions

Air temperature: _ 20 °C
Relative humidity: 50 %
Staticpressure: ~_101.8 kPa

Test specifications:
1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 1S0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



CERTIFICATE OF CALIBRATION

NO. 20241017113

Name of Product: Sound Level Meter
Model: ST-21D

Serial Number: 820792
Specification: Class 2
Conclusion: Pass

Date of calibration: 2024-10-17
Due Date: 2025-10-16

Calibrated by:

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK . .
4. Measuring up limit: 138 dBA

2.T ial No. of Microphone: AWA14421A-0004
ype & serial No. of Microphone 000433 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ ; frequency /Hz A ¢ ;
20 -50.6 -6.3 -0.3 1000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.1 2000 13 -0.1 0.0
63 -26.2 -0.9 0.0 4000 13 -0.6 0.0
125 -16.2 -0.2 0.0 8000 -1.2 -3.2 0.1
250 -8.6 0.0 0.1 12500 -11.0 -13.0 0.0
500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise

Microphone replaced by electrical input signal device

25.2 dB(A) 26.0 dB(C) 34.3 dB(Z)
1. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.2 -26.9 -26.9 -7.0
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half

nominal value

Negative half

nominal value

LCpeak-LC(dB) 35

3.5 2.3 2.4

2.3

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB

Sweep amplitude: 40 dB

Scancycletime: 60 S; Measurement period: 180 S.




Items Measured value/dB Theoretical calculated Error/dB
value/dB

LAeq, T Nn3.3 N3.4 -0.1
L5 121.0 121.0 0.0
L10 19.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions

Air temperature: _ 20 °C
Relative humidity: 50 %
Staticpressure: ~_101.8 kPa

Test specifications:
1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 1S0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



CERTIFICATE OF CALIBRATION

NO. 20241017114

Name of Product: Sound Level Meter
Model: ST-21D

Serial Number: 820793
Specification: Class 2
Conclusion: Pass

Date of calibration: 2024-10-17
Due Date: 2025-10-16

Calibrated by: _

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK . .
4. Measuring up limit: 138 dBA

2.T ial No. of Microphone: AWA14421A-000482
ype & serial No. of Microphone 00048 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ ; frequency /Hz A ¢ ;
20 -50.4 -6.4 -0.2 1000 0.1 0.0 0.0

31.5 -39.6 -3.1 -0.2 2000 13 -0.1 0.0

63 -26.2 -0.8 0.0 4000 13 -0.6 0.0

125 -16.2 -0.3 0.0 8000 -1.2 -3.2 0.1

250 -8.6 0.0 0.0 12500 -11.0 -13.0 0.0

500 -3.2 0.0 0.0 / / / /
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6. Self-generated noise

Microphone replaced by electrical input signal device

24.8 dB(A) 25.6 dB(C) 34.4 dB(Z)
1. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.2 -26.9 -26.9 -7.0
0.25 -27.1 / -36.1 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half

nominal value

Negative half

nominal value

LCpeak-LC(dB) 35

3.5 2.3 2.4

2.3

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB

Sweep amplitude: 40 dB

Scancycletime: 60 S; Measurement period: 180 S.




Items Measured value/dB Theoretical calculated Error/dB
value/dB

LAeq, T Nn3.3 N3.4 -0.1
L5 121.0 121.0 0.0
L10 19.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions

Air temperature: _ 20 °C
Relative humidity: 50 %
Staticpressure: ~_101.8 kPa

Test specifications:
1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 1S0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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