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Total Suspended Particulate High Volume Air Sampler No. B18, B34, B35, B38, Digital Balance
Sulfur Dioxide Personal Pump SKC No. B01, BO2, B08, B09 Spectrophotometer
Rotameter No. L-B10
Hydrogen Sulfide Personal Pump SKC No. B01, BO2, B08, B09 Spectrophotometer

Rotameter No. L-B10

Carbon Monoxide Personal Pump SKC No. B33, B40, B65, B78 IR
Rotameter No. L-B10

Methyl Mercaptan Personal Pump SKC No. B01, B02, B08, BO9 GC/FPD
Rotameter No. L-B10

Dimethyl Disulfide Personal Pump SKC No. B01, B02, B08, BO9 GC/FPD

Rotameter No. L-B10

Nitrogen Dioxide

NO/NO>/NOy Analyzer No. BO5, B09, B12, B19

NO/NO2/NOy Analyzer No. B05, B09, B12, B19

2. szaudesluussennid

Leq 24 hr, Loo 24 hr, Limax 48 Lan

Acoustic Calibrator
Sound Level Meter No. ACO-B29, B39
Sound Level Meter No. CR-B09

3. AuNINaINAINNUEDS

Total Suspended Particulate

Console No. BO1, B03
Pitot Tube No. B35, B40

Digital Balance

Rotameter No. L-B10

Carbon Monoxide Personal Pump SKC No. B59, B73, B79 IR

Rotameter No. H-B0O8
Sulfur Dioxide Personal Pump SKC No. B05, B79

Rotameter No. H-B0O8 _
Oxides of Nitrogen Vacuum Gauge Spectrophotometer
Hydrogen Sulfide Personal Pump SKC No. B05, B59, B73

Rotameter No. H-B0O8 )
Chlorine Personal Pump SKC No. B21 IC

Rotameter No. H-B09
Dimethyl Disulfide Personal Pump SKC No. B59 GC/PFPD

Rotameter No. L-B08
Methyl Mercaptan Personal Pump SKC No. B79 GC/PFPD

Rotameter No. L-B08

4, qmmwmmﬁiuamuﬂiznaums

Sodium Hydroxide Personal Pump SKC No. B51, B62

Rotameter No. H-B10 )
Hydrogen Sulfide Personal Pump SKC No. B89, B93 IC

Sulfur Dioxide

Personal Pump SKC No. B82
Rotameter No. H-B10
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model ; TE 50254 S/N - 3611
Callbration Data
High Volume Air Sampler Data Calibration Data
Recorder No, Blower No. Date Actual Flowrate (ft'/min) A
BO1 BO1 04/11/2024 y = 1.163x-2.904 0.998
B2 04/11/2024 y = 1.132%+0.834 0,998
BO3 05/11/20249 y = 1.135%-2.920 0.999
Bog BO4 01/11/2024 y = 1.183x-3.418 0.959
BOS & y = 1.187%-5.657 0969

BO& 0. y =1.143x-1.432

BOT BO7 a5/1 24 ¥ = 13x-6, 640

BOB BO8 01/11/2024 y = 1.151x-3.986 0.998

EC9 04/11/2024 y = 1.193x-5,184 0.998

B1D 05/11/2024 y = L172%-1,576 0.998

Bl 05/11/2024 y = L167x-390% 0.997

Bi2 ¥ = 0.999

BI3 B13 ¥ =

B14 B14 Y=

B15 B15 y = 1.181x-3.355

816 B16 ¥ = 1.182%-5.

B17 B17 06/1172! ¥ = 1.147x-1.345

B18 B18 171172024 Yy =

B19 E19 y =

B20 E20 04/11/2024 y = 1.161x-3.097

B21 B21 0171142024 y = 1.181x-3,592 0.597

B22 0 /2024 y=1 05597

B23 B823 05/11/2024 y = L173x-3.417

824 B24 05/11/202q y = LOTTx-0.363 0.598

B25 B25 S2024 Y = 1.055x+2.460 0.599
B26 0 024 ¥ = 1.120%-2.00% 0.998
B27 04/11/2024 vy o= 1167=-0.826 0.999
B28 0411 y = 1.196x-6.003 0997
29 01/11/2024 y = 1.153x-1.833 0,997
B30 04/11/2024 y = 1,155=-2.149 0.996

B31 0d/11/2024 y= 114823317 0.998

B32 y = 1.124x-1.205 0,996

B33 0.996

y = 1.1B6x-3.999
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High Volume Air Sampler Calibration Report

Calibration Method ; Multipoint Orifice Flow Transfer Standard Model : TE 50254 SN : 3611
Callbration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (F/min) R
835 B35 04/11/2028 y = 1.155x-2.093 0.999
B35 836 04/11/202 1167x-3.333
837 837 06/11/2024 y = 1,152%-2.051
83 838 04/11/2024 y = 1,140%-4.581
B39 aiw 05/11/2 y = 1.160x-3,397
B40 ga0 01/11/2028 y = 1168x-3.661
B41 841 0d/11/2028 y = 1,150%-2. 581
B4z B4Z 08/11/2024 y = 1L177x-4.B83
B43 01/11/2024 y = 1.165x-3.033 0.998
Bad 05/11/2024 y = 1.173x-1.743
04/11/2024 Y= 3385 0.998
/1172024 y 742 0.598

i) 0a/11/21 0.598
R4 RO4 01/11/2024 0.998
ROS 01/11/3 y = 1.148x-2.112 0.997
RD6 01/11/2024 Y= 1.196x-4. 0,598
RO7 ROYT 01/11/2024 y = 1 082x+0.340 0.599
RO8 ROB 01/11/2024 y = 1.112x-1.B62 0957
RO9 RO9 04/11/2024 y = 0.997
R10 R10 y= 0.558
R11 R11 y = 0.997
R12
R13 R13 05/11/ y = 1.105%-2.238 0.958
Ri4 06/11/2024 y 3x-3.021 0.5999
R15 06/11/2024 y = 1,190x-5879 0.999
Ri6 06/11/2024 ¥ 137x-3.608 0.99%
R17 01/11/20: y 140x-2.475 0,998
R18 01/11/2024 y=1,102x-2.7C 0,998
R19 01/11/2024 134x-4.199 0.59%
R20 04/11/2024 = 1.147%-3.807 0.998

Caliby
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l Personal Pump Calibration Report |
’ Calibration Method : Dry Cal Primary Flowmeter | | Model : Defendear 510-H SN 136164 |
Ermdronmental Conditions
Ternperature . 5 + 3 Y
Pressure 1010 + 15  mmbar
Personal Pump Data Calibration Data
— Fiow Aate (mumin) "
Mo. | ‘Brand Modek Serial No. Date Setting Actusl (T st} et ek
3 1 2 3 ¥ | #
801 Sk H2100 2,000 1,006 1.013 - 17,267 ., 0999
B02 SeC 626106 2,000 958 1.000x - 2.067 L.000
B3 SeC 2,000 [ 1,005 0998 + 4,721 B.99%
0.09%
£.000
999

0998 + 1307

0999 « 499

Bi6 S5

BT (S I O.9Ta & 1LORE

B18 C S000x + D560 1.000
B19 SKC 651509 AN/10/2004 1,004 - 5,189 1.000
B HC | 691587 O3/ 10/3004% 1010x - 12129 1000

B 08/ 1073024 1.00Mx -1

B2 651654 93410/ 1008 - 13481

BIS 0.996x + 3,950

B4 1ooix-39%8 |

=)

=i

B a0 anes 008y

=

s o ivEmas 1.000

520 o

B L s
o598

2000 1001 = 0963

- 002 0.996x + 5501
1000« + 2.331
1002 - 2.023

B8 SKC. 626147 04/ 10/2028 1000 1500 1.400

B9 s X gronog
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| Personal Pump Callbration Report |
o ; Retameter Calibration Report (For Persanal Pump Low Flow Adjust)
] Calibration Method : Ory Cal Primary Flowmeter | l Model : Defender 510-H S/M : 136154 |
Environmental Canditions ] Calibration Method : Dry Cal Primary Flowmeter l [ Model : Defendar 510-H 5/N: 136164 |
Temperature 25 £ 3 “e
Pressure 1010 =+ Y mimbar
Rotameter Data Calibration Data
Personal Pump Data Calibration Data
— e - — Flow Rate {ml/min) -
\ow Rate {mi/min} Vil Froim Callbition Cume | Value From Callbration Curve
Mo | Brand Mol Serlal Mo, Date Setting Actual (Qstd.) Ne. Brand Model Date Flow Rate {Reading) Actual (Q std.)
i 2 3 i L |
1 a 2 y " 1 2 3 1 2 3 ¥ i
ng 2 i =
n 512667 1.497 09985 + 5527 Lo0p e VEAL =
ST
d Dwyar VEA-ZL
SHC 030635 200 S
s biiogs: 1000
520341 2000
Dwyar VEA-ZT 2 0 100 200 509 1,600
295 2010 -
ar VEA-2L 2 439
506 SHC 566743 2,009 o) :
Dwyer VFA-ZL 20 50
Ba7 5K 2,008
La07 VFA-ZL 00 0
a0 SKC T 3,02 o7 Dhoser 20 504
5 = e oon B8 Drviper VFA-2L 5 199 1.001x - 0.298 1900
VA2
850 50900 itz
B51 socsas
AL 093166

O + (2757 [LES

04/10v2024 1011 - 15755 0.99%

0788 0995

1,000
1,000 1,500 997 1,489 1,956 05598
1,000 D08

1,005

1L Oge

0.997x + 5,309

1,002x - 3,058

03/ 10/2020

BT SHE 3 044105028

Callbrat
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 26 November, 2024 Certification No. 423/24
Page : 1 of 6

Object z Weather Station

Manufacturer : NRG

Mode No . LR20

Mfg Code : 428007169

Customer - S.P.S. CONSULTING SERVICE CO.,LTD.

7 Soi Paholyothin 24 Road, Jompaol,

Chatuchak, Bangkok 10900

Calibration Condition : Temperature 251 °C  Barometric Pressure 1011.2 hPa
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.L.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
Ultrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec

STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/94 Wet No. 83859/94

45 Sgral-Ne-02848057

Thermoschneider No.9188

PTB220 Mo, 4220616

(Authorised Signatory)
for the Chief

Sub-Standard Instrument



TPW2
Rectangle


Calibra

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Young Model 05103 Serial 57243 Certification No. 423/24

26 November, 2024

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches M20 | imches 20 | m/SEC misee misec
1.01 = 0.98 0.03
3.02 = = 3.00 0.02
5.00 4.97 0.03
7.00 = - 7.00 0.00
9.02 - - 8,99 0,03
11.01 = 11.00 0.01
13.01 2 - 12,98 0.03
15,01 - 15.03 -0.02
17.02 17.00 0.02
20.02 = 20.03 -0.01

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

Mechanical Enginger

0

80

180

270

Calibration & Test Section

Metearological Instruments Buréap

ATIANUIN 34
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

26 November, 2024

Certification No. 423/24

Page : 3 of 6

Standard Barometer Tested Barometer Correction
Pressure Fressure

29.86 28.71 0.15
2987 29.73 0.14
29.87 29.74 0,13
29.88 29.7 0.13
29.89 20.76 013

2077 0,13
2091 29.78 0.13

29,79 112
29.90 20,78 112
29.89 29,77 0.12
29,88 29.76 0.2
29.87 29.7 0.13
298¢ 29,7 .14
29.85 26,70 0.15
29.84 015
2983 29.67 0.16
29.89 29.68 021
29.90 29.69 021
2991 20.7 0.20
29.92 28.73 0.19

Average 048,

Calibration & Fest Section

Meteorological Instruments Burean
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

26 November, 2024

Certification No. 423/24

Page : 4 of 6

‘ Standard Temperature Sensor Reading

| Temp. Reading Correction

‘ C C ¢
45.6 45.6 0.0
302 30 0.1
15.6 5.7 0

Mechanical Engineer

Calibration & Fest Section

Metegralogical Instruments BuFeau

ATIANUIN 34
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Model RH-5X PIN 4414

Certification No. 423/24

26 November, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
45.1 442 0,80
63.2 60.8 2.40
915 3.70

Callbration & Test Section

Meteorological Instruments Barean

Mechanical Engineer
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Date of Issue 26 November, 2024 Certification No, 423/24

Page: 60f6
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section . Meteorological Instruments Bureau
Date of Issue 26 November, 2024 Certification No. 424/24
Page : 1 of 6
Object Weather Station
Manufacturer : NRG
Mode No LR20
Mfg Code 30905581
Customer S.P.S. CONSLULTING SERVICE CO.,LTD.
7 Sol Paholyothin 24 Road, Jompal,
Chatuchak, Bangkok 10900
Calibration Condition Temperature  25.1 Yo Barometric Pressure 1011.5 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board

: Micromanometer Theodor Friedrichs FCO14 Serial No. 8310119 : HOOK GAGE NO 1425

MN.I.5.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 misec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-904AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velgcity at 0 - 20 misec

STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

¢ testo, testo 645 SeriatNo-02848057

Thermoschneider No.9188

pe PTB220'No, V1220016

tAuthorised Signatory)
for the Chief

Sub-Standard Instrument

2 i 9/97
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Young Model 05103 Serial 68983 Certification No. 424/24

26 November, 2024 Page : 2 of 6

Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/see eche MO0 | inches H20 | ESEC m/sec misec
1.00 = - = 0.98 0.02
3.02 - - - 3.02 0.00
5.00 > = 4.98 .02
7.00 E ™ £ 7.02 -0.02
9.02 - - = 9.00 0.02
11.01 = = 3 11.02 -0.01
13.01 = #: = 13.00 0.01
15.01 - - = 14.99 0.02
17.02 - = E 17.04 -0.02
20.02 - = = 20.04 0,02

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

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

Calibration & Test Section

Meteorological Instruments Bureau

Mechanical Engineer

ATIANUIN 3-2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 424/24

26 November, 2024 Page : 3 of 6

Standard Barometer Tested Barometer Correction
Pressure Pressure

29.86 29.72 0.14
29.87 29.73 014
2987 29.73 0.14
29.88 20.74 0.14
29.89 29.72 017
29.90 28.74 0.16
29.9 20.76 0.15
29.91 2977 0.14
25.90 29.75 0.15
20.89 29.72 047
20,88 29.71 D7
20,87 2969 0.18
29.85 29.68 017
29.85 29.69 0.16
29.84 29.67 0.17
29.83 29.69 0.14
29.89 29.74 0.15
29.90 29.75 0,15
29.91 2977 0.14
29.92 29.78 0.14

Average 035

Galibratioh & Test Section

M rological Instr ts Buresu
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Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 424/24

26 November, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
'c 'C c
45.6 45.5 0
30.2 30.3 -0.1
15.6 15.6 0.0

Ualibration & Test Section

Meteorological Instruments Burean

ATIANUIN 3-2

) Wt 11/97

Call

26 November, 2024

Sensor Modal RH-52

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

3,

/N 4414
Certification No. 424/24

Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. %o R.H, %e R.H.

15.1 446 0.50
63,2 60.7 2.50
95.2 914 80

Calibration & Test Section

Meteorological Instruments Buréah
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Date of Issue 26 November, 2024 Certification No. 424/24

Page: 6o0f6
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NSC-TISE-TIS 17028
-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : 8,P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model 12127 Ambient Pressure  ; (101.325 + 1.500) kPa
Serial No. 1130006

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495,

7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be 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 : 22 Feb. 2024

Date of Calibration : 4 Mar. 2024 1

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

FM.BL.MTC.002 Rev.d

Head Office Office/Labaratory Office

35 Mu 3 Tambon Khldng Ha, Amphoe Khlong Luang,  Sal 1€, Bangpoo Industrial Estate, Sukhumvit Road, 156 Phahoryothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthanl 12120, Thalland Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thalland

Tel. (66) 0 2577 9000 Tel (66)0 2323 1672-80 ext. 115, 116 Tel {&6) 0 2579 1121-30 ext. 521%, 5225, 5217
Jfax, (66] 0 2577 9009 Fax. (66) 0 2323 9165 Fax {66} 0 2579 B592

Z Muﬂn']aﬁ/%]r- palgtistr.orth Websitewwwwy tistrorth E-mail : mtcgitistr.onth E-mail : sumalesgtistrorth
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NSC-TISI-TIS 17025

A7TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BPF. 109/0267 |
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 20puPa at 1000 Hz
Acoustic Output in dB re 20LPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

Note : 1. No adjustment.

2, The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by

Date of Issue : 5 Mar. 2024 Ref : 2011267022200795001
End of Certificate

Electrical and’}ﬁ&im‘aﬁarﬂs Laboratory

Date of Calibration : 4 Mar. 2024 Industrial Metrology and Testing Service Centre

The results relate anly to the Items L
Advertising the Report/Certificate of the results except in full ar

FM.BLMTLC.002 Rev.d

Head Office Office/Laboratory

55 MU S Tar poA Hlan - .
35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Liane, Sukhlimit Road, ahoryothin Road, Chatuchak,

Chanawat thanl 12120, Thalland 1 10280, Thadand

Bangkok 10900,

AIANUIN 3-2
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Console Calibration Report

Calibration Method

Critical Orifices

Callbration Data

Console Data

Calibration Data

Callbrated b

Accept Value of -'_\H\, (test) is

No. Serfal No, Data y AH, (mmH,0)
BO1 1563 02/0%/2024 0.998 50.16
BO2 8002514 04/09/2024 1,002 £0.08
BO3 1503016 D2/0%/2024 1.005 50.02
BO4 00006659 03/09/2024 0.997 49,84
BO5 00007428 02/09/2024 1.003 49.95
RO1 1561 03/09/ 2024 0.998 50.11
RO2 8002513 04/05/2024 0.997 49,97
RO3 1570 03/09/2024 1.004 49,82
Rod 8002519 02/059/2024 0.996 49.74
RO5 1503015 od4/09/2024 0.999 45.88
Remark : Accept Value of y(test) s 097 <y <
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data

Calibration Data

Coefficience of Standard

Avg. of Cp (test)

Mo Type of Pitot Data
Pitot Side A Side B
5 099 aq .85
BOY 5 0.84 0.83
g 0.84 0.85
5 0.99 04/11/, 0.84 08
BOA g 0.99 04/11/2024 0.84 0.85
B80G 04/11/2024 0.84 0.84
B11 3 01/11/2024 0.84 0.83
0.84

Bl8 04/11/2024 0.8
B19 5 04/11/2024
5 0.84
B24 0.99 0.84
B27 0,99 0,84 0.84
B30 5 059 0,84
4 059 0.Bd 0.84
5 0.5% /2024 0.85
B35 g 0.99 01/11/ 0.84 0.84
Remark : Accept value of Cp (test) is O

ATIANUIN 3-2

) W 16/97
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g % S.P.S, CONSULTING SERVICE CO., LTD.
VoD o st i n v s S 1
7. mgyror o [Spee— ’
Pitot Tube Calibration Report
I Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
S 0.99 0.84 0.84
0.99 04 84 0.84
S 0.99 0.85 0.84
ag s 99 0.84 0.84
B4 5 0.99 1/2024 0.83
Ba 5 0.99 01/11/2024 0.84
B44 5 0.99 01/11/2024 0.84 0.64
Bas 0.99 .88
Baa 5 0.99 0.85 0.B4
B4T 0.99
B4E 0.99 0.84 0,83
B4 0.99 0.84 0.84
g4 0.99 0.85 0.84
B56 0.99 0.84 0.83
B57 5 0.99 0.84 085
B58 5 0 0.83 0.84
Remark : ue of Cp (test) is 0,84 +
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter | | Model : Defendear 510-H SN 136164 |
Ervironrrental Conditions
Ternperature . 5 + 3 ¥
Pressiire . 1010 x 15 mmbar
Personal Pump Data Calibration Data
Flove Aate (mb/min} = —
Mo | Brand | Model | Seral No. Date Setting Fctusl 12 st Yiki Fron! Chilttion Cure
1 2 3 i 2 3 ¥ |
801 SKC ZH-PCXRA 0L 03/10/3024 2000 1,006 1,508 2 1.01% - 17,267 L
B02 SeC F-POMAN 626106 0541002004 2,000 958 1,500 1,995 1000 - 2.067 L.000
B3 SeC 224-PCYRA 612968 d2/10/2004 2,000 1,005 1,45¢ 2,008 D558 + 0,771 B.99%
Boa SEC E-PCYRE EOE04 a3 s 1,50 .00 o5 03 1012 - 19085 [
BOS SKC F-PUXRG 612693 Q2/10/2028 150 2,000 1,005 1,504 2,008 1.00dx - % £.000
B8 S 2-PCYRL 262188 A2/ 1550 l.l.‘l; 1,508 2,008 0996+ 6748 a99e
ar S I2PCHAY 626267 a2/10/2008 500 1,005 06 00 1.011x - 12753 1.000
B8 SoC 626100 03/10/2004 1500 1,000 1,858 1,993 +5.105 1.000
B9 S 626479 Q2/10/2008 1500 1,005 1,454 2002 Lo « 5968 1000
] Sac a2/10/2004 1,500 1,008 1,508 2,008 101 1x - {5435
B11 L 564315 23/10/2028 1,50 1497 2,001 0993 T
B2 22-PCXR 024656 08/ 10/ 028 1,500 1,307 2,005 1,013« - 22 558
B13 2M-PONRG B030T3 0310/2028 2,000 0.998 + 1307
818 2247 626313 031072024 2013 0999 « REW9 Al
a5 ZMPCRAL 62647 Q31 L0084 1002 - 0.768 2559
B8 626477 O3/ 10/ 2024 2,008 1.008x - 11 678 1.000
By 625860 Q241072008 2,013 0997 « 1LOS [
813 61880 Q2 1vaed 1999 1.000x + 0668 1.000
B19 SKEC 224-PCXRS 651509 a3/ 10/2034 000 1.000 oar 1,004 - 1.000
B SKC 239FTHHE T3/10/ 3088 1000 997 2.005 1010x - 12129 1000
B SR 220-PCXRE 08/ 1073024 L] 2000 1.00: 7 1.000
’_522 2242CXR8 : 931073024 59 1% L0086 1008 - 15591 LO00
BIS 22.PCXRS ! T9E353 A0 1001 i 1995 0.996x + 3.950 L
B4 Z20-PCXRE | BZE363 A2/ 10/ 2008 559 1,492 200 1.001% - 3,994 1003
=) SHC zuecxpe | 7eeasy Q341002034 1.001 1,501 1995 0993 + 10804 1000
2% wr F0-2CXR4 Tepary A0 996 st 200 1.007% - 13,488
=i SKC 220-PCHRA GOE673 23/10/20 1.004 2009 1,010x - 18064 0598
] S 230204 410/ 2008 5 2008 1012 - 19941 05a8
s KL Z24-PCRR4 628477 TR 1005 2005 L0Dgm — B.T63 1.000
820 S Z2-FCKRE 671085 0310/2004 1.004 2006 100 ~ 13737 1.000
B SKC 220-PCXRS 03/10/2028 1,000 1500 1012 1987 Q590 + 14952 1000
g s F3FCXRA 03/10/200% 53 2006 1,003 - 3578 0598
33 SKC 22A-PCXRAL 91756 Q2/10/2028 1500 ¥ 2005 1.007x - 10478 1000
B4 S 2302004 612962 A 10/2008 1,500 v 2000 1.001x - 0.963 1000
B2 3 229-PCXAG GREsEZ Q241072028 1500 104 2002 0.996x + 5501 1000
] KL 24FCNRG GRa104 020aes 150 1008 200 1000« + 2.331 1000
B3 SHC. 220-PCXRE 626256 00/10/2028 1530 1008 2008 1002+ 2.023 1.000
8 SHC 220.PCHRA 626187 a0/ 1500 W 1958 1.001x - 2,994 1.000
i =C Z-PCXRA 034537 fas1vaes 1500 e 1999 L.00dx - 8.559 L0
0 SKC 2H-PCXRL ToR34G 04/10/2024 1,000 1500 2000 1001 1,554 D559 - 2619 1.000
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Personal Pump Callbration Report
Calibratian Method : Dry Cal Primary Flowmatar | |_ Model : Defender 510-H S 2 136164
Environmental Canditions
Temperature . 25 £ 35 e
Pressure 1010z 18 mmbar
Personal Pump Data Calibration Data
i ] Value From Calibration Curve
Mo | Brand Model Serlal Mo, Data Setting Actual (Q-std.)
1 2 3 1 2 3 ¥ [
Ba1 ST R0-FCEH 512667 12020 1,000 LA | 2000 1897 | Zom 0,990 + 5527 1000
B4z ST 220-FOHRS 626081 /102020 1600 | 1500 | Zoop 1507 2005 1.009x - 10,416 059
843 SKC 2PTHA 030535 /102024 1,000 1500 | 2000 2001 (09850 + 6369 1000
B4 SHC 220FCHRE 529341 0310530 L0 | 1500 | 2co0 2000 0500x + 18704 1008
Bd3 KT 2APOEE 5295 2100202 1,000 1500 | 2000 1,014 Lt | zom 099Ts + 11890 100
Gy SKC 224-PLXFR 366703 /10020 2,009 1.0 - 1,951 a9
Bat SKC SaaTar 2008 1009« - 11.718 1.000
Bag SKC T 1500 012 0995 & 15180 0%
Ba9 5K S667E0 1,500 2000 1.000x + 0182 1000
B50 [ seC Z24-PCHAR 500400 1,000 1500 1000 Lss | 2008 14t = 5 1000
] kT 2 PENRD 150 | 2000 st 108 | 2008 1,001 - 10582 1000
812 Sec Z24-PCXFR L0 | 200 998 L5 | 2003 1,008x - 10386 1000
) Z24-POXAN 1500 | 2000 1,000 1,458 1996 0.554x + 8,977 0598
B [ s 1,008 2,008 1,008 - 9.295 1000
999 2004 1,005 - 8519 1000

220-PCXAS 1,003 1,502 012 1.008x - 10418

234-PCXAS va7 1508 | aoos 09x - 15,639

F0-PCXAS 1016 1517 2008 D89 + 13453

Z20-PCAHE 99 200 1.010x - 18912

F20FCAS anzs 1,008 1,504 1,996 0992 & 12737 0998

2382003 503915 [ 1,005 1505 | 2008 1011x - 15755 0.99%
863 SKE 220-5CHA3 505975 [ 1,006 2008 L2 - 0788 0595
363 SKC 220ECHAY 511433 0212024 20 15152 04
284 SKE ZPCHR 506302 /102020 1,000 a1 1008 - 5,187 1000
865 SKT 224-FCHA3 508210 2/1va2e It 2005 1.006x - 7.652 1000
66 SHC IO SU3Ba1 Ll 954 1,059 2008 1.000x - 15,421 1000
87 SHC 20000083 SEF5 A1V 1,000 998 1510 | 2008 101 - 17666 999
L] SKE 23.POEY 505872 DA vanaL 1,000 308 1,454 1057 0.556x + 2083 1.000
6 5KC 228PORS 08375 /1 1,000 1059 2003 1004
870 234.P0HR8 510628 3102020 1,000 1,504 2000 1000 |
o SeC Za8 367 12020 1,000 995 1,503 1999 1.003% - 5,913 1000
872 SKC 205-POHD H55TT 0441042024 1,000 987 1,489 1356 0598 - 0,140 1008
13 S 312605 D2/1Va020 1,000 1,508 2,007 1,000
72 05995 /102024 1,000 938 1504 2002 1004
-1+ et 0210720 1,000 104 1,508 007 1009 - 12679 1.009
g | s 581 001072020 1,005 1005 | 1693 | 2003 0.997x + 5309 1,000
67 | s 508301 T vz 1,000 938 1,002 - 3458 1.000
B | s 810677 10z 1,000 1015 1003 - 0,420 0590
B | sk 220-POHR3 510920 04/10/2024 1,000 99 L3 | 2008 1.008x - 14,332 1000
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‘ Fiowonatac:ealiation e/ ron fauonal Bunips Hgh Biaw Adls | ‘ Rotameter Calibration Report (For Persanal Pump Low Flow Adjust) |
fara i " " Madel | Def 5 S/N 1 136164 —
| Calibration Method : Dry Cal Primary Flcwmeter J I fodel : Defander 510-H 13616 I l e s l [ R T prE— |
Callbration Data
Ratameter Data | Cativration Data Aotamster Data Calibration Dets
iz iclbobi Value From Calibration Curve Flow Rate {mb/min}
odel D Flow Rate (Reading) Actual (Q std.) ) ’ Value From Callbration Curve
Na, Brand Moo e i ¥ : i Ne. Brand odal Date Flow Rate {Reading) Actual (Q std.)
1 2 5 1 2 3 ¥ A 1 2 3 z 2 F ¥ e
VFE-65 1000
Dy Dwyar VFA-ZL 100 508 9a7 2012 L0ac
VFE-65 -
i —_ ae | ower | veaal o/10/2020 B 100 200 503 508 1995 1003 - 0022
Dvoyer b Dvyar | van2e 5 100 i 50 1007 20011 1.002x + 0030
Dveyer it S [ freee 2014 0995 + 2107
e vrB-65 et ViAzl
Dgor | vee-es 0998 Py VEA-ZL
Dweyer VFH-E5 000 e Vo I 6000
Dweyer VFE-E5 = S vy 1 i
Diweyer VFE-85 500 2,000 0w
Dwyer |  VFB-6S 200 0,995 + B9
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QUALITY CALIBRATION CO.,LTD.
235 Petehkasem 63/2 Road, Luksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qecalibration.com

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qecalibration.com

=]

NEC-TISET

CALIARAT)
CERTIFICATE No : 24M2227 PAGE : 1 OF2 CERTIFICATE No : 24M2227 PAGE: 2 OF 2
REFERENCE No : 72448-1
Certificate of Calibration Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XS105DU
- - MANUFACTURER - METTLER TOLEDO SN : 1126422905
EQUIPMENT : DIGITAL BALANCE ID No : BA05/50 RECEIVED DATE ; 08-Mar-24
AIR PRESSURE : 1010mbar £ Imibar CALIBRATION DATE 08-Mar-24
MANUFACTURER : METTLER TOLEDO AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY : 53 %RH = 10 % RH
CONDITION OF THIS RESULTS OF CALIBRATION
MODEL . SiHaTT 1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
: UL STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
bE]{l;\L No ] 1126422905 MEASURED COVERING 10 POINTS, EVENL SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
) s ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.
DNo : BA05/50 2, REFERENCE STANDARD INSTRUMENTS 1=
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
CONDITION AS RECEIVED : USED ITEM 1) STANDARD WEIGHT SET 2 QK-1-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb:25
. . P Y 3 3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
SUBMITTED BY g S.P.S. CONSULTING SERVICE CO., LTD. 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD., 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
JOMPOL, CHATUCHAK. BANGKOK 10900 - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

4 TING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS (.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
CALIERATED Sy : 0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
CALIBRATION DATE : 0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9,00004 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
APPROVED BY N ) POINT READING (g)
1 50.0000
2 50.0000
3 50.0000
ISSUED DATE : 14-Mar-24 4 50.0000
35 50.0000
RECEIVED DATE ; 08-Mar-24 COFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPOR] UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAIN
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 0NAKUIN 4-2 U1 19/97
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Spectrum BX Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,

Address: Chatuchak Banekok 10900

User Name: WO Number : WO0-02860803

Telephone No.: Certificate Number: IR1164-2024

CUS‘Em?r Su;.)port Tanongsak PM Number : lofl
ngineer:
Date PM Performed: Next PM Due Date:

(DD-MMM-YYYY) 14-Aug-2024 (DD-MMM-YYYY) 14-Aug-2025

Scope

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum
Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

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
should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the
PM sticker and instrument logbook as required.

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 PerkinEImer 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

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance
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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.

Component List

(LIl &Pl Serial # Software Version Configuration Notes
Model
Spectrum BX 70366 5.3.1 Std KBr B/S
Parts Lists

Parts Included with the PM

Part Number (if
applicable)

Batch/Lot/SN| Expiration Date

Description # (MM/YY)

Quantity

NO171159 Desiccant 2 NA NA

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance
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Procedure Checklist

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

-

. General:

X X

Beam splitter
Optical Unit Windows
Mirror

X X

[

Mechanical:

X X

Purge seals
Change Desiccant

X

od

Electronics Check:

X

Laser Output

Source and Source Mirror

Motors including Electronics unit fan

1000, Paragon, RX or BX
Laser Output

Specification

Value

Laser Gain

16 +/-1

15.85

2.61

EndStop

End Stop

Specification

Value

+/- 50

3.00

Zero Path

Zero Path

Specification

Value

+/- 20

4.00

Energy

Energy

Specification

Value

NA

14454.00

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance
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Gain
Specification Value
Gain
Less than +/- 9.5 6.85/-8.26
Match
Specification Value
Match
NA 3.22
3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 2858.78
4. Wavenumber Calibrate:
Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.06 +-05 0.16
3060.14 3060.00 +/-0.5 0.14
1601.38 1601.40 +/-0.5 -0.02
1583.04 1583.27 +/-0.5 -0.23
1028.42 1028.51 +-0.5 -0.09

Spectrum One/NTS/M100/100N/100 Optica/400/400F/Frontier Series Preventive Maintenance
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For the Better

o

. Review:

X

Review with the customer PM work performed.

X

Reset desiccant and service intervals on maintenance dialog.

X

Review with the customer routine maintenance procedures.

X

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.
Update Logbook.

O X

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for FTIR have

been completed.

Passes X Fails [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Date:

14-Aug-2024

(DD-MMM-YYYY)

Authorized Customer Representative:

Date:

14-Aug-2024

(DD-MMM-YYYY)

Spectrum One/NTS/100/100M/100 Optica/400/400F/Frontier Series Preventive Maintenance
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{1 Sifinthorn Rood, Bangbumiy, Bangplud, Barigkok, 10700 Thalland
Tel. 6B 2433 8331

Email : calibration@sithiphorn.com
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NSC-TISI-TIS 17025
CALIBRATION D354

) TN 22/97

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Location :

Ambient Temperature :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

WET CHEMISTRY LABORATORY IV

{2BI%35 ) °C
(4724 25) %

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,
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SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN, : CALIBRATION LABORATORY SITHIPORN, \ .
451-481fi Sirinthorm Road, Bangburmiu, Bungpiud, Bangkok, 10700 Thailand associates PN Qo 451451/t Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand associates LS N
Tel +B6 2433 8331 Email: calibration@sithiphorn.com NSC-TISITIS 17025 Tel +66 2433 833l Emalil: calibration@sithiphom.com NSC-TISITIS 17025
CALIBRATION 0334 CALIBRATION 0394
Cert. No. : SP24020
Job No. : VC67SP0013 Cert. No. : SP24020
Pages :20f3 Job No. : VC675P0013
Calibration Method : Pages :30f3
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01 Result of calibration : Photometric Accuracy
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard (Without adjustment)
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02 Material "' 2velen8th by or gy Nominal - Certified  UUC* Reading Error Uncertainty k
(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor
Condition of this result of calibration : 20 9 i kzad 04033 0.0529 2.00
1O fatsenae mataiats . 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
M fal Ref. tvpe Cell serial No. Cert, Ni DueD é 20381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
Fiohwkarn iagid RM-HL 20706 106864 011172024 g 20360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
Dyl RM-DL 28912 106905 02/11/2024 = 546.1 29014 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
Neutral density filter RM-IN2N3N 13877 106918 03/11/2024 g o T L el 2%
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024 2 s000 ig:?g ;'2 égﬁi [1}?;;? ooz 0nes 2.00
Potassium Todide solution . KI-0701-001 CI-018524  14/05/2026 F : — ol — : ?ﬁg&g g'ggi? 2.00
2. This result of calibration was found accurate as shown on date and place of calibration only. z - : : - ' : =5
3. This certificate is traceable to the international sysiem of unit maintained at z Joe: 10 09743 09745 00008  0.0028 2.00
3.1 The UK National Physical Laboratory (NPL) wed A W — 06900 -0.0010  0.0029 2.00
3.2 The National Institute of Standards and Technology;NIST. 29381 ] 05211 0.5210 _ -0.0001  0.0032 2.00
Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
Result of calibration : Wavelength Accuracy (nm) (Egﬂ) Absorbance (A) Absorbance (A) (A) +(A) Factor
(Without adjustment) E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
e Certified Values of UUC* Reading Error Uncertainty k é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
Reference Material (nm) (nm) (nm) + (nm) Factor < 80 0.9858 0.9842 -0.0016  0.0093 2.00
278,13 278.3 0.17 0.16 2,00 = 100 1.2442 1.2414 -0.0028 0.0086 2.00
361.25 36l4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00 UUC* = Unit Under Calibration
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00 Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010
RM-DL 740.09 739.9 -0.19 0.16 2.00 Resolution of Wavelength Mode 0.1 nm
864.94 865.2 0.26 0.16 2.00 Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode ‘Wavelength, Absorbance 0.0117 3.8659
UUC* = Unit Under Calibration Wavelength Scan 1100 nm-190.nm **Specific Acceptance :
Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited
Band width(Wavelength) 1.0 nm
Band width({Vis) 1.0 nm
Band width(Uv) 1.0 nm
The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor &,
providing a level of confidence of approximately 95%
b ; . — End of Calibration Certificate —— 7" W, -
. QIARUIN -2 U 23/97 e 3 -
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ARCHEMICA

Certificate of Calibration

Aquion: Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION  S/N : 190840059

AS-DV S/N : 190915235

for

S.P.S. Consulti gé%ervice Co., Ltd.

e 24,2024

Test Engineer

5 S N g e & e M W I o e I 7 /‘r__.t ‘.
NSRS wm%wcwpcw%@@%

13HN Insgun diiia THAI UNIQUE CO., LTD.

=== =
S 2
.' 80-82 auvdlszniuflas wwramaguwany wanszuas nzunme 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@haiunique.com, Wehsite :

www. thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Cenificate No.  : SV0824/22063
Instrument Type : Gas Chromatography
Model :CP- 3800
Serial Number : 00734
Organization : 5.P.5. Consulting Service Co.. Lid.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 05/08/2024

ELECTRONIC TEST

CPU M pass [ ran
LCD TEST M pass O gar
VENT TEST M pass O raL
KEY ECHO TEST M pass [ parL
DESTRUCTION RAM TEST M pass O par

RUN CHROMATOGRAM TEST

DETECTOR :
INJECTOR :

Pulsed Flame Photometric Detector ( PFPD Channel Rear )
Capillary Injector Model 1079
GC CONDITION:

Column 80°C hold 1 min., rate 20 °C/min. to 200 °C hold 1 min.

Injector 220°C
Detector 300 °C
Carrier flow 5 mL/min

H2 flow 13 mL/min
Airl flow 20 mL/min
Air2 flow 10 mL/min

Column: Capillary Column CP il 5CB0.25ID x 15 M

Sample: 1 uL Injection FPD Test Sample 0.002% Dodecanethiol, Methy| Parathion in Iso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) = 228,241 Counts

-l
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev, 04

) TN 24/97



TPW2
Rectangle


2 =t P
¢ I { ey : '
- UiEm ne gua A0 THAI UNIQUE CO., LTD. YT T
UITHN MNagUn 31nNa THAI UNIQUE CO., LTD
II " 80-82 puulszaBullae wwauagunsmy LUANSEUAS NTINHY 10200 . 3 Q = 2
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200 " 80-82 nuuszaiidlae WUMILIIYUNIHE LYANIZUAT NT4nwe 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@thaiunique.com, Website © www.thaiunique.com 80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakom. Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787. Fax. 0-2280-1788, E-muil : thawati@thaiunigue.con, Wehsite : www.thaiunigue.com
Detector Sensitivity ( FID )
Results Integrated System Testing
Detector Response Result Specification
Baseline Noise (nV) 8.57 < 50
Baseline Drift (%) | 0.09 < 1 Checkout Procedure PFPD
Sensitivity ( S/N for Methyl 10,017 > 1,024 Dimecitor Pasition REd
| Inlet Type 1079 Injector
Parathion) | — i | i
. Methyl Parathion Area 1 229,765
Methyl Parathion Area 2 229,865
Temperature Specification
e == Methyl Parathion Area 3 229,045
Temperature Set Result Specification
— Methyl Parathion Area 4 229,465
Column Oven (" C) 80 80 5 =
Methyl Parathion Area 5 223,065
=
= o 22 5 I
Injertmey &) a a8 1 > Methyl Parathion Area Average 228241
I Detector (" C) 300 300 =5 04 RSD (<5 %) | 137
Incubator (* C) 60 N/A +5
Relative Standard Deviation % ( % RSD) * The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and
" - 255 than 5 % fi anual injections. To calculate the % RSD, select the Methy| Pars xak area for each of the five ( 5 ) se _
Checkout Procedure Result Specification | less than 5 % for Manual injections. To calculate the %RSD, select the Methy| Parathion peak area for each of the five ( 5 ) sample
Area Methyl Parathion ( %) 1.27 = 5
** (Relative Standard Deviation s determined by dividing the standard deviation by the average and multiplying by 100.)
Retention Time Methyl 0 = 05 % RSD = ( std.dev Lavg ) * 100
Parathion ( %)
IVL'muin'.un_'u
Performance by
. Date
APPR
Signa |
Comments
Engin
Date : 05/08/2024 Reviewed by | Date | 6s5/0 % /902 94—
A
AN 2/2 )
VARIAN SERVICE DEPARTMENT I
FR-SV-020 Rev. 04 VARIAN SERVICE DEPARTMENT
o
MANUIN 3-2 U1 25/97
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THAI UNIQUE CO., LTD.

T

80-82 auudszniflae wwranayunime (uanszuas agaunnt 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunigue.com, Website = www,thaiunigue.com

Results Integrated System Testing

Checkout Procedure

PFPD

Detector Position

Rear

Inlet Type

1078 Injector

Methyl Parathion RT 1 5.986
Methyl Parathion RT 2 5.986
L Methyl Parathion RT 3 5.986
B Methyl Parathion RT 4 5.986 B
Methyl Parathion RT 5 5.986
Methyl Parathion RT Average 5.986
0

* % RSD (=0.5% )

* The precision specification should be less than (.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT Methy! Parathion peak for each of the five( 5)

samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = std.dev /avg ) * 100

Compliance & Pass | O Fail

Performance by

Date

Oble 3202 4

Comments

Reviewed by

Date

05/0% /202 4. |

VARIAN

SERVICE DEPARTMENT .
AAKNUIN -2 U1 26/97
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Title H
Print Date: Sat Jan 01 19:20:21 2005 Page 1 of 1 Run File : di\ealpfpd2024\sps cal 2024\ecal pfpd 2024\ecal pfpd001.run
Title : Method File : D:\Methed-GC\star €\5tar\TU\cal 2024\pfpd.mth
Run File : £:\ Asps20Z4NcEal2o2g\baseline pfpd2024.run Sample ID : cal pfpd
Method File : Di\Method-GC\atar CA\Star\TU\cal2024\calb204\bhasaline FID.mth
Sample 1D @ pfpd2024 Injection Date: D5/0B/2567 09:40 Calculatien Date:D5/08/2567 09:48
Injection Dater S/HB/2567 15:35 Caleulation Date: 3/8B/2567 16:15
Operator i osuwarot Detector Type: 3800 (10 Volts)
Operator : suwarot Detactor Type: 3800 (10 Volts) Workstation: Local Disk Bus Address : 44
Wortkstation: Local Disk Bus Address : 44 = . A o
TR b PaME R sample Mate & 10060 b Instrument : Varian Star #1 Sample Bate : 10.00 Hz
Channel : Rear = PFFD Hun Time : 39.960 min Channel ¢ Rear = PFED Bun Time : 7.993 min
** LC wWorkstation Vergion 6.20 ** 02511-7390-aeT7-[02E5 +«= ** GC Workstation Versian 6,20 ** 03334-6390-R26-0764 »*
Run Mode : Analysis
Peak Measurement: Peak Area Chart Speed = 2.83 em/min ttenuation = 159 Zero Offset = 14%
Calgulation Type: External Standard Start Time = D.oo0 min End Time = 7.983 min Mmin /' Tick = 1.00
Ret . Time Width A
Paalk Peak Result Time offset Area Sep. 1/2 Status [+]l4] 0.1 0.2 03
No. Nams (&) 3 {min} {counts) Code (sec) Codes W#SR
DL asde T TR S == Wi=z.0
Totals: o.0000
Total Unidentified Counts
Detected Peaks: O Relected Peaks: 0 Identified Peaks: 0O 1
Multiplier: 1 Diwisor: 1 Dnildentified Peak Factor: O =Wi=4.0
Baseline Dffset: 1579 microVolts LSB: 1 migroVelts
Hoise (used): 30 mlicroValts — monitored before this run
Manual injection -5R
Data Handling: No peaka gy
e T A G SIS S SV
3.
A=
) - 4303
Dodecanathio —— 4428
4,806
5.
Methy Parath B 5.881
¥d
oV
AAKNUIN 3-2 B 27/97




S.P.S Consulting Service Co.,Ltd.

Sample 1D: pipd std

Operator : suwarot

Workstation

Operator (Inj):

count

Injection Date:
Calc Date:

Run Time (min);
Workstation:
Instrument (Inj}):

05/08/2024
7.993
Local Disk

Varian Star #1

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type; External Std.

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd001.1un

A =PFPD 10V RESULTS

ﬁ THAI UNIQUE CO.,LTD.

) Wt 28/97

i Irdentd
. . mVolts e
1 ki 250 E
3
itored befoare this rur &
200
iried 150
100 =
50
13
23
| 2 3 4 5 ]
Minutes
£ =
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
| Dadecanethiol 33.9796 4.407 443921 PB 2.5
2 Methy Parathion 222717 5.986 229765 BE 2.5
Totals 56.2513 HTIGRA
10f1
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S.P.S Consulting Service Co.,Ltd.

Sample 1D; pfpd std
Operator (Inj):

Injection Date: 05/08/2024
Calc Date: 05/08/2024

Run Time (min);

Workstation:
[nstrument (Inj):

7.993
Local Disk

Varian Star #1

<

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Caleulation Type:

cihstat\data\tuteal2024\eal pfpd 2024\cal pfpd002.run

A =PFPD 10V RESULTS

m¥olls =
250 3
-
&
200
150 5
£
[0 =
50
]
- 2 5 6 7
Minutes
5 £
Peak No Peak Name Ret Time Peak Area Sep. Code  Width 1.2
(min) (counts) (sec)
1 Dodecanethiol 4407 445981 PB 2.5
2 Methy Parathion 3.986 229865 BB 235
Totals GTRB46
ﬂ THAI UNIQUE CO.,LTD. 1ot

S.P.S Consulting Service Co.,Ltd.

Sample [D; pfpd std

Operator (Inj): -

A

Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min); 7.993

Workstation:
Instrument (Inj):

Local Disk

Varian Star #1

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Analysis

Caleculation Type:

ci\start\data\tu\cal2024\cal pipd 2024\cal pfpd003.run

A =PFPD |0V RESULTS

mVuolis
250
2000
150 g
100 =
50
il
22
1 2 : 4 5 6 7
Minutes
g -
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2
(min) (counts) (sech
1 Dodecancthiol 32.9896 4,407 428985 PB 25
2 Methy Parathion 212717 5.986 229045 BB 25
Totals 54.2613 658030
LOFf 1

THAI UNIQUE CO.,LTD.

]

MAKWIN -2 UL 29/97
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S.P.S Consulting Service Co.,Ltd. S.P.S Consulting Service Co.,Ltd.
Sample ID: pipd std 4 Sample ID: pfpd std 4
Operator (Inj): _ Operator (Inj): m
Injection Date:  05/08/2024 AV A RIAN Injection Date: 5/08/202 v ARIA N
Cale Date: 05/08/2024 Calc Date: 05/08/2024
Run Time (min): 7,993 Run Mode: Analysis Run Time (min): 7.993 Run Mode: Analysis
Woilstilion: Lokl Disk Peak Measurement: Peak Area Waikstation: Lissal Disk Peak Measurement: Peak Area
Instrument (Inj):  varian Star #1 Calculation Type: External Std. Instrument (Inj}:  v7urjan Star #1 Calculation Type: External Std.
ci\star\data\tu\cal2024\cal pfpd 2024\cal pfpd004.run A =PFPD 10V RESULTS c\star\datahtuleal 2024\cal pfpd 2024\cal pfpd005.run A=PFPD 10V RESULTS
mValis = mVaols =
250) Z 250 %
:
206} 7 200 &
150 = 150
3
100 Z 100
50 '_ 50
0 ¥)
N o $ ‘ 4 s ? 7 1 2 4 5 6 1
= @ Minutes - & Minures
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 172 Peak No Peak Name Result () Ret Time Peak Area Sep. Code Width 1,2
(min) (counts) {sec) (min) (counts) (see)
1 Dodecanethiol 32.9896 4,407 438981 PB 15 1 Dodecanethiol 32.9896 4.407 459283 PB 25
2 Methy Parathion 21.2717 5.986 229465 BB 25 2 Methy Parathion 21.2717 5.986 223065 BB 25
Totals 54.2613 668446 Totals 54.2613 682348
ﬁ THAI UNIQUE CO.,LTD. 10f1 I“ THAI UNIQUE CO.,LTD. rofl
MANWIN 9-2 Ui 30/97
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) Measuretronix Limited
§ 2425/2 Lat Phrao Road, Saphan Song

) x:ﬁlrg.ﬁggri%f?&;Oﬂgg%i}(‘i};quIO‘ Thailand Measuretronix Limited
| Fax +0-2514-0001, 0-2514-0003 NNC-TIRI-TIS 17025 ~1 . "
Website : www.measuretronix.com CAHTLTON 0319 (__a]'l)]‘at“_]“ ch()l't
UUC : Fluke 51 Thermometer Certificate No. : LF24-0278
™ *f T e “ali ats Serial No. : 5910857 Report data type : As-Found
Certificate of Calibration Asset No. : 5910857 Date of Calibrate - 26-Jun-2024
Procedure : CP-LF-04:Rev.02 Date of Receive : 17-Jun-2024
i Note : Refer to Fluke 51,52 Operator's Manual Rev | 3/86, Oct 1985 ; .
Certificate Number  : LF24-0278 Environment condition
. Customer ; Thal Unique Co,, Ltd. Temperature : 23 °C + 3 °C
Equipment : Thermometer Address : 80-62 Prachathipatai Road, Humidity : 50 %RH + 20 %RH
juip y
Bangkhunphrom, Pranakaorn,
Manufacturer : Fluke Bangkok 10200
Model 151 Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
3 ) ’5 stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
Serial Number : 3910857 international measurement standards or accept fiundamental or natural physical constants or have been
derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
sset Number :
Asset Number 5910857 comply with ISO/EC 17025:2017
Customer : Thai Unique Co., Ltd. This report applies only to the item identified and shall not be reproduced other than in full, without

specific written approved by Measuretronix Cal-Lab.

80-82 Prachathipatai Road, )

The uncertainties shown are the expanded uncertainties, which caleulated from the standard uncersainties
Bangkhunphrom, Pranakorn, multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.
Bangkok 10200

Date of Calibrate : 26-Jun-2024

Date of Issue : 27-Jun-2024

No statement of compliance with specifications is made or implied on this certificate.

This calibration certificate documents the traceability to national standards, which realize the units of measurement

accarding to the International System of Units (SI) =
Remark : The units aof uncertainty values in this report are referred to the below details ;

This calibration certificale applies only to the ifem identified and shall not be reproduced other than in fudll, without " Volt" or " V" for voltage, "Ampere " or " A " for current, " Ohm * or " 11 * for resistance, " Farad " or
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid, " F "for capacitance, " Hertz " or " Hz " for frequency, " deg C " or "°C" for degree Celsius "deg F " or MO

The measurements marked with an asterisk (*) in this certificate ave oulside owr range of accreditation. They have been Jar degree Fahrenheit, etc

inclnded for completeness.

The Calibration interval (Cal. Due) is the respansibility of the end user.

Standard Used

Serial/Asset Description I'raceable Cert.No. Cal.Date Due Date
6400011 Fluke 55004 Calibrator NIMT EE-0017-24 T-Mar-2024  6-Mar-2025
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3
Certificate No, : LF24-0278 Model ; 51 Serial No. : 5910857 Page 2 of 3
Farm 421 Rev.07 Dats : 06-Jun-2024 Msasuratronlx Cal-Lab

MANWIN -2 Ut 31/97
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 TestData B
) H
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
—=195.0 °C# 0.9 °C -185.4 °¢ -D.4 ¢ 0.27 °c
2 -100.0 °C ). B °C =108.5 °¢ -0.5 oC 0.21 °¢
3 =020 0.8 °C -0.Z °C 0.21 =¢
4 0.0 °C p.¥ e 0.0 °C 0.0 2C Jo21 °C
5 100.0 % 0.8 =¢ 100.1 °C 1 P L 0.231 %
B 300.0 °C s 300.2 °C 0.2 b, 2=
500.0 = e 500.1 °C s R 0.21 °C
B 1365.0 °C S = 1365.2 °0 DL Z%C 0. 326
I'YPE J THERMOCOUPLE
9 -195.0 109 ~-194.4 ®°C (. 690 .22
0 ~-100.0.2 0.9 °C -89, 3 o iR 0.18 °C
11 -50.0 °C 0.9 °C 49 By 0.6 °¢ 1800
12 0.0 °C 0.8 °C 0.5° 0.5 °C Y. 3 &Y
13 100.0 0.9 °¢C 100.4 °¢C 0.4 °C 0.18 ®°C
14 300.0 °C : SR 300.8 °C 0.8 ¢ .18 ©
15 155.0 =¢ 1.6 ¢ TES % D.3*C 0.18 "
B End of Calibration Répéﬁ
Certificate No. : LF24-0278 Modal : 51 Serial No. : 5910857 Page 3 of 3

itacMRA ._...9.".{“3

WX WK Electiic Co, Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mall : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.: WK2312-031-1 Page 1o0f 2

Customer * THAI UNIQUE CO., LTD,

80-82 PRACHATHIPATAI RD., BANGKHU NPHROM,

PRANAKORN, BANGKOK 10200
Instrument : AMD Flow Meter Ambient Temperature 1 (2312)°C
Manufacturer + Agilent Technologies Humidity : (50 £15) %RH
Model : GBBILA Received Date  B-Dec-23

Serial No.
Identity No.
Range * 0 ml/min to 750 ml/min
Resolution : See to data
Calibration Method ! CP-WE-M10

: MY18470347
¢ §V-DF-001

Calibrated Date
Issued Date
Calibrated Location

: T-Dec-23
: 12-Dec-23

: In Lab

Reference standard instruments :

Instrument Serial No, Certificate No. Dhue Date Traceability to
Flow Calibratar 140216-134 L.202304114-001 18-Apr-26 MIT
Primary Flow Calibrator 1107-8 WE2305-049-5 22-May-24 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co.,Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

The reported uncertainty of measurement was hased on a standard uncertainty multiplied hy a
coverange factor k=2 , providing a level of confidenee approximately 95%

Calibrated

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory,

F5100 REV.00 27 Oct 16

MAKWIN -2 UL 32/97
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WNI WK Electric Co. Lid. |

68/242 Moo 5, Sawalpracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, 466 2153 7132-3 Fax. +66 2994 5509 E-mail ;: wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No. : WK2312:031-1 Page 20f 2

Calibration Result of the Accuracy

Function : Flow Measurement
Range : 0 mlfmin to 760 ml/min
Resolution : 0.01/0.171 ml/min
Unit ! ml/min
UUC Setting STD S Uncertainty Tolazanos Limit
Scale ml/min Reading - (2 (:‘ﬁ}:']neii)
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
60 60.7 61.156 <0.45 3.3 4880 ~ 51.20
300 300 300.4 0.4 3.3 293.8 ~ 306.2
450 450 460.7 0.7 3.3 440.8 ~ 459.2
560 550 549.5 0.6 3.3 533.6 ~ bB66.5
660 650 649.3 0.7 3.3 630.6 ~ ©669.5
700 T00 699.2 0.8 3.3 679.0 ~ T21.0

(X) Without Adjustment ( ) After Adjustment |

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained
in writing from the laboratory.

**#* End of Certifieate****

Cortificate

It is hereby certified that
Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

F5100 REV.00 27 Oct 16 .
ANANUIN 9-2 KU 33/97
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. U3¥Y 194.1.189. Aaviady wedld e
£ S.P.S. CONSULTING SERVICE CO., LTD.

' 7 sauwwalniu 24 ouumaluBu wnssaama wasndng aqanwe 10800

p WAL

‘5’% e 7 Sm Phuhndyalhis 24, Phasalpothin fd., Jomeol, Chatuchsh, Bangied | 0900
| et Tei 1 (BE} BI9-4390-72, Foux : (662) 513271, E:mad | safe@epacon.com.. wi s psoon.cam
| Personal Pump Callbration Report |
I Calibratian Method : Dry Cal Primary Flowmatar | I Model : Defender 510-H S 2 136164 |
Environmental Canditions
Temperature . 25 £ 35 e
Pressure 1010z 18 mimbar
Personal Pump Data Calibration Data
Flow Rate {mil/min} — Callbration &
alue Fram Calibration Curve
Mo | Brand Model Serlal Mo, Data Setting Actual (Q-std.)
1 2 3 1 2 3 ¥ [
By ST 2285 512667 12020 1,000 1500 2001 0,990 + 5527 1000
Bz SKC 220-PCHAR 626021 /102020 1000 | 1500 2005 1.009x - 10,416 059
#43 SKC ZHFCHA 030535 /102024 1,000 1.500 2001 01995 + 6369 1000
3ad 5K 220-FCHRE 529341 03103020 Lo | 1500 2000 0500x + 18704 1008
Ba3 SHC 2POKEE 5295 2/ 10ranzd 1,000 1500 | 2000 1,014 201 0.99Ts + 11890 1000

Bag S 228-POXFR 566743 1.005 2,009 1002 asss
a7 SKE SaaTuT 1,000 2,008 1.009x - 11.718 1.000
a1l 5K 1,000 3,012 0F9E + 15180 0998
Bag KL 00 1.000¢ + (188 1000
B50 SKC 2006 1004x ~ 5,541 1000
B51 KL e 1,508 2,005 1007 - 10552 1000
1,509 2,003 1.006x - 10386 1000
B33 ! 1.99% 0.6%4x + 8977 0599
31 o b5 2,008 1,008 - 5. 295 1000
ANTINBDINTA wanuUITNUNIS 2008 A Yoy

511450 1,003 1,502 2012 1.008x - 10418

224-PCXRY Sio7e8 R, 957 1,503 0 - 15639
220-PCXRF 2vane 1,016 1517 2,008 P9 + 13453 ave
220-PCXR3 999 2010 1.010x - 18912 0998
220-PCKRS 20z 1,009 155 | tose O + |2T3T 099%
238FCARY 503915 Ol 1ov202n 1,005 1503 | 2008 1011x- 15755 0.99%
253 SKC 224-PC0R3 505975 006 1002w - 0. 788 0999
SKC 220-PONRY 511453 0213024 420 18.152 0599
254 5K 2POHRS 508302 /1 V2020 1000 1006 - 5. 189 1.0
865 SKC 225-POR3 508210 A1V 997 1.006x - T.652 1.000
866 | SKC 2040 S0HBo1 Sy 990 1,089 100 1.000x - 13,421 1000
867 SKIC 2000083 6295 03/10v2024 998 1510 2008 1010« - 17666 0999
B8 SKC 224.P0NR3 H5672 01 0vanaa 998 1,49d 1,997 0,996 + 2083 1.000
agn SKC 228-PC] 508375 04107020 w5 Lag9 2008 1009
70 510628 1,500 2,000 1000
AT 08367 905 1,503 13% 1.003x - 5,913 1.000
672 55971 9T 1,489 1956 0598 - (140 10040
BTy 512606 1,508 2001 000
BT8 505098 03/10/2024 98 1,500 002 1.005x - 1.000
775 L 01072028 104 1,503 a0t 100 - 1267 L0
BT el 041072024 100G 1,500 2000 1003 1.453 2003 0.997x + 5309 1,000
a7 SO i 10/2e 1,000 1.500 2000 938 002 1.002x - 3,058 1.000
L] T 2H-POIRI 810677 03/10/2028 1,000 1,500 000 115 1003 - 0.820 o

2M-POXR3 510920 0871072024 00 1,500

MAKWIN -2 UL 34/97
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U3 1od.W.10d. Aaudady wadid e
% 5,P.8. CONSULTING SERVICE CO., LTD.

¥ 7 snownalobu 24 owewnaledu uwagaIma maan iy NN 10900
& 1 Sol Phahalyothin 28, Phannlyotsin Rd.. Jompol, Chalschak, Bangkak 10
Tl (662) SIG-L370-T2. Fax ¢ (562} 5134271, E-eraid : cabei@smeoricom,. WawLIPEDN Com

Personal Pump Calibration Report

n Mathod ; Dry Cal Primary Flowmeter J l Model : Defender 510-H

Environmantal Conditions

Tempersture 25 *
Pressure . LLEL]

mmbar

Personol Purmp Data Calibration Data

Flow Rate {ml/min)

Brand Model Seral No. Date Satting

{ Value From Calibration Curve

Actual (Q std.)
1 2 3 T | 2

ATIANUIN 3-2

) Wt 35/97

8 WL

USHn oa. .14, Aoudam wadid MNe
£ S.P.S. CONSULTING SERVICE CO., LTD.

:3 7 sl
&7 sl man
e o

T Tl 1 (5

Rotameter Callbration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter | | Maodel | Defender 510-H

4136164

=

Callbration Data

Rotameter Data Catibration Data

Flow Rate {ml/min}

Me. Brand Madel Date Flow Rate (Reading) Actual (O std.)

Value From Calibration Curve

1 2 3 1
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= 'IJTH'H DEATACGS ﬂ‘iJ'I..I‘EElF;\? Wwasid e
'g’: £5PS. TCONSUL'{I’ING SERVICE CO LTD.
£ oF 7 wnumwaTni 24 owuwnalobu wyismanna e auing nyamwa 1060
kA & 7 Soi Bnaholyothin 24, Prasalyethin Rd., Jomssl. Chatuc an

Tal 1 (66} 39-4370-72. Fux 1 (G67) 5134221 Fomasl | saleBepcon.com. wwlipaoon com

‘ Rotameter Calibration Report (For Persanal Pump Low Flow Adjust)

l Calibration Method : Dry Cal Primary Flowmeter | [ Model : Defendar 510-H 5/N: 136164 |
Aotameter O Calibration Data
Flow Rate (mbimin)
Velue From Callbration Curve
o Brand Mo Dat Fleiw Rate {Reading) Actual (D std.)

1 2 3 1 2 ¥ i
1 Dwye VFA-ZL 100 0 508 LK
Divayal WFA-21 10 0 503 8.8 0.7
Drwyar YFA-RL 100 0 508 16K
[z 21 10 e 509 160
Dwiyar A-21 1 200 439 1.00
Dwyer VEA-ZL 100 200 502 10
Dhweyer WFA-21 100 501 0.9
;] Dreper VFA-21 200 0.1 14
3 Dy VFA-21 10H 2 09!

1 vy VFA-21 01/10:202 0 100 0055 1

AIANUIN 3-2

ARCHEMICA

Certificate of Calibration

Aquion: Anion (ID#894)
This certificate is to verify that instrument below are calibrated
by Archemica Lab Co.,Ltd.
AQUION S/N : 190840059

AS-DV S/N : 190915235

for

, Ltd.

ne 24, 2024

Test Engineer

A TS

S N N (=S (==t

=7

e
e TR

¥
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@THC

Calibration Serﬁ_c

ACCREDITED
MR ——

approval of the Thai Heart Calibration Co., Ltd.

FE-169

CALIBAATION LABORATORY
S UUAC-2695
Certificate No.: C0-1808005/23 Page | oftotal 4 pages
Customer WATER ANALYSIS CENTER CO., LTD.
1/94 Moo 5, T.Kanham,
A.U-thai, Ayutthaya 13210
Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 ID No. WWL 0068
Description Range : 0 - 14 pH, Resolution : 0.01 pH
Environmental Conditions Ambient Temperature: (20£2)°C

Relative Humidity:
Atmospheric Pressure:
Jayhawks Laboratory (CL&GL)

18 August 2023

18 August 2023

21 August 2023

Used conditions but can be calibrated

(50+10) %

Calibration Location

Received Date
Calibration Date
Date of Issue
Condition of Artifacts

() (Krisyosl K.) () (SakdaY.) ( Dr. Ekachai Puttitwong }
() (Patiphan K.} () (OnnapaP.)

() (Pongsak H.) { ) (Nitiphong K. )

() (KanungC.) () (Nonthachai K. )

() (PramongP.) () (NoppolP.)

This calibration certificate shall not be reproduced other than in full except with the prior written

ATANUIN 3-2
REV.02 02/24/21

of total

C0-1808005/23 Page 2

Certificate No.: 4 pages
Reference Method:

- The calibration method used was CP-178 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard:
Type pH Value Lot No. Due Date Traceability
4.01 030822 Feb. 9, 2024
pH Standard Solution 7.01 300522 Feb. 9, 2024 NIMT
10.01 230822 Feb. 7, 2024
Type Model Serial No. | Certificate No. Due Date Traceability
Documenting Process 754 2630521 | 10-2412001/22 | Dec. 23,2023
Calibrator
Digital Th 1709138 / THe
igital Thermometer
with Sensor 1523 / 5622 4605984-005 10-0806001/23 Tun. 8, 2024
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.
Measurement Results:
1. Funetion Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH) pH mv (xmV)
177.48 4.00 4.01 1774 0.060
0.00 7.00 7.00 0.0 0.060
-177.48 10.00 10.01 -177.4 0.060
UUC : Unit Under Calibration
Note:  Adjust Curve to simulate pH (4,7,10)
? Wi 38/97 Calibrated by Kittipong
REV.02 02/24/21

FE-169
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ACC_REDITEB

C0-1808005/23

Page 3 of total

Certificate No.: 4 pages

Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.: 3222623)

——— EEEEE,——
CALIBRATION LARDRATORY
AC-2695

pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV) (= pH)
4.01 4.01 180.0 0.013
7.01 7.00 4.0 0.013
10.01 10.01 -172.0 0.013
Note :  Adjust Curve to Bufter Solution pH  (4,7,10)

Temperature stability of micro bath : 25 £ 0.2°C

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confidence approximately 95%.

: .'Cs_dibrated by
FE-169 i :

g

STH

|_Calibration Serviges.

ACCREDITED

e ST, ——
e - CALIBAATION LABDRATORY
AC-2695

of total

C0-1808005/23 Page 4

Certificate No.: 4 pages
Reference Method:

- The calibration method used was CP-096 based on an in-house method.

- The temperature scale used was an [TS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the [nternational System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert, No. Due Date Traceability
Thermometer Readout 1529-R B7C833 10-0911001/22 | Nov. 9, 2023 THC
Platinum Resistence 5626 4854 COA30047  |Oct.22,2023|  FLUKE
Thermometer
Liquid Bath XORTS-40A XO111019 | 10-2405001/23 |May 25, 2025 THC

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A.

Measurement Results: ( X ) Without Adjustment

Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100}
Immersion A e A . o
Depth (mm.) Standard Reading (°C) |UUC Reading (°C)| Correction (°C) |Uncertainty (= °C)
120 22.00 222 -0.20 0.065
120 25.00 25.2 -0.20 0.065
120 28.00 28.2 -0.20 0.065

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated b,

) TN 39/97
FE-169

REV.02 02/24/21
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Master Calibration Co.,Ltd.

347 Soi Rat nok, fhet Huaykwang, B ok 10310

g Sa

SMCAL

MASTER CALIBRATION CO.,LTD. Tel.:

Certificate of Calibration

TEMPERATURE
CONTROLLER ENCLOSURES

il
N

NSC-TISI-TIS 17025
CALIBRATION 0183

Certificate No.: MC 2307702

Page 1 of 3
EE
T, gl e
s
[k

Customer Water Analysis Center Co., Lid.

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210,

Reference Job No. 23-1577 Received Date
Refrigerator

SANDEN INTERCOOL
SEC1S00201A-0708-00304

Jescription

Manufacturer Model SEC-15005BD

Serial No. D, No. WWL0038

Marking Additionally for the purpose of identification by this laboratory a label marked
with this certificate number { MC 2307702 ) has been attached to the case.
Method In-House calibration procedure MWI-T-033 this method is reference to

TLAS G-20 "Temperature Controlled Enclosures”.
Location of Calibration Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions | Ambient Temperature : ( 25.3 to 25.9 ) °C

Relative Humidity : { 65.2 to 67.9 ) %

L

12 Jul

(%]

11 July 2023 Date of [ssue

e

Date of Calibration

Checked

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

i o STTARLA
[MCF-Q-077 ; Rew6 ; Date : 22/04/2021]

N -

347 Soi Rarchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

: (D7) 274 20789, (02) 27429878 Fax : (02) 274 2518, {02) 274 2989

o MCAL

MASTER CALIBRATION CO. LTD.

Website : wwwomast

ercatibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2307702 Page 2 of 3
The Reference Standard Instrument :

Description Certificate No, Serial No. Due date Traceable thru

Data Acquisition/Switch Unit MC 2303173 MY41010916 9 Mar 2024 MCAL

With Thermocouple Type " T " ID. No.17/1 to 17/9

Traceability :

sta

The measurement standard traceable to the international system of units (SI) through certificate as mentioned above

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 em. And placed the
ninth thermocouple within 2.5 em of the geometric center of the chamber.

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. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any ong
Sensor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout
observation.

ez Owverall Ambient Temperature around the Chamber veriation: 3.2 =C
. Overall Line Voltage variation: 0.1 V
H Chamber Size (W*H*D) : 71 cmx 157 cm x 60 cm
Figuee T : Sensor Inatsllecion Locatias
Checked
S
? ¥ 40/97 [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021)
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( Mc 547 Soi Rarchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
’ ‘ kL Tel, : {(02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2939

MASTER CALIBRATION CO.LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2307702

2. Result of calibration :

Temperature Measurement Accuracy Test

Page

3of3

Tlndicilting Measured Temperature (°C) at Spread Locations —‘ Uneertainty|
emperature | 3
o) TR 48 | Ref#o | @0
[ 25 4.4 42 | a2 | 42 | 40 || 39 | 4 40 38 | o086 |
Chamber Characterization Result
I| Controller Indicating Temperature Temperature Overall ‘_.!
Temperature Temperature Stability Uniformity Variation
*C) ) (£2C) (°C) (=C)
20 _ 25 1so 1.01 | 33|

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

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

This certificate will certify of the calibrated equipment only.

End of Certificate

Checled

[MCF-Q-077 ; Rev.6 ; Date : 22/@\MAbIHIN 3-2

@ THC

Calibration Services

ACCRE

> i afPolh?

= [
CALIBRATID
AC-26%

CERTIFICATE OF CALIBRATION

Certificate No.: C0-1907007/23 Page 1 oftotal 2 pages

Customer WATER ANALYSIS CENTER CO., LTD.
1/94 Moo 5, T.Kanham,
A.U-thai, Ayutthaya 13210

Equipment Conductivity Meter
Manufacturer EUTECH Model CON 2700
Serial No. 2657889 ID No. WWL 0136
Description -
Environmental Conditions Ambient Temperature: (20+2) °C
Relative Humidity: (50+10)%
Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 19 July 2023
Calibration Date 19 July 2023
Date of Issue 20 July 2023

b

(

( alf )

{ ) {(Pongsak H.) ( ) (Nitiphong K. )
() (KanungC.) () (Nonthachai K. )
() (PramongP.) () (MNoppolP.})

This calibration certificate shall not be réproduced other than in full except with the prior written

approval of the Thai Heart Calibration Co., Ltd.

REV.02 02/24/2]
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@THC] €z DKSH

Calibration Services

ACCREDITED

——IET

CALIBRATION LADORATORY
AC-2605

A Certificate of Calibration

MSCTISLTIS 17025
2l s BT

Cerfificate No:  C0-1907007/23 Page 2 oftotal 2 pages Equipment: Balance Certificate No.: C01241754
Model: BL 2108 Issued Data: 05 June 2024
Reference Method: Serial No. {or ID.): 15808131 (WWL 0022) Job No.: WO-00030302
- The calibration method used was CP-177 based on an in-house method. Manufacturer: Sartorius Page: 1of 2
- This certificate can be traceable to the national standards, which is realized the shown measurement units according to Condition: In condition
the International System of Units (S1 Units).
Customer; Water Analysis Center Co., Ltd.

1/94 Moo 5, Rojana Industrial Park, Rojana Road,

Reference Standard :
[ ateh V - I = Dato T Traeeahilia 1
. i Meterial Batch Value l Lot Number | Due Date Traceability i Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
147.8 pS/iem | 5220611005 Dec. 6, 2023
Conductivity Standard Solution — } " e | - SCP Science
1.425 m8/em 8220812006 | May 31,2024 Environment Condition; ~ Temperature 26 °C £ 02°C
Remark: This certificate is traceable to the International System of Unit (SI Unit) through: Humidity 50 %RH  + 2.6 %RH
- SCP Science. o
) . Calibration Place: Water Analysis Center Co., Lid. ( vauaiaid )
Measurement Results: (Probe Serial No, : 93X219065)
— T s 1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Conduetivity Standard , ‘ . . . l —
Solution | Measured Value Correction Uncertainty (+) | Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
147.8 1Siem 147.5 uSlem | 0.3 pS/em
1.425 mS/em 1.427 mSfem ‘ -0.002 mS/em Calibration By: Mr. Polawad Ruamirup
Note:  Adjustment points: 147.8uS/cm [.425mS/em Calibration Date: 05 June 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
. Traceability: This certificate is traceable to the S| Units maintained by Nalional Institute of Metrology

The above reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the standard

(NIMT), Thailand through DKSH Technelogy Co., Ltd. Certificate No. C02240400

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

- End of Certificate -

ty stzled is lhe sxpanded uncertain:
of approximately 35% i
by ns from spaect
Ul approval of DKEH Technolegy Limited,

arce with the Guide
ions. The results relate orly to the items ta

librated or sampbed. The report shall

TN PR 3 DI TMRT §
k, Phiskhanaryg, Bangkok 1
infocatbrasongdish.cam

Delivering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2022

Calibrated by Onnapa

FE-169 REV.02 uz;g’.\}t_i']hulﬂ 3-2 Mﬁ’] 42/97
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% DKSH

Certificate No.: C01241754 Page: 2 of 2
Callibration Results:

Without Adjustment

Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as & zero referenca.

ry;

Nominal Test Value 100 {a)
Reference Points (g)
A | B c I
- | 00000 | 00001 | 0.0000 | -0.0002
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
B Nominal test value (g) Standard Deviation T
20 0.00004
200 0.00008
Error of indication from nominal or conventional mass value., Readability 0.0001  (g)
Nominal Value | Conventional Mass Displayed Valua Error of indication Un;:enau;t;'" -
(9) (@) (9) (a) (@) )
1 1.00001 1.0000 0.0000 0.00011 ) 2.04
2 2.00002 20000 0.0000 0.00011 2.04
5 5.00002 . 5.0000 0.0000 D.CCG.‘i 1 . B 2.04 [
10 10.00001 ‘ID:L]{.':UD 0,0006 0.00011 2.04 ]
20 20,00001 . ?.DI.D"'JUG O.UODG. 0.00012 2. ']’% T
50 5_0.(}0003 - =0 0000 9.060(} 0.00013 2.02
70 '(L].{]{?-Of]-’- TO.GOD-’j C.aﬂﬁt}.“ 0.00018 20
100 99.90996 1UU..DUU'I G,QQD.’ 0.00017 2.0 ]
120 119.99997 - 120.0002 0.0002 0.00021 2.00
150 149.99992 150.0002 ) 0.0002 - Ii._(;JG(JZ4 2.00 ]
200 199.99996 29-3.C-6é‘4 ) 0.0004 0.00030 2.00
The End of Certificate

e Avniofion e Tulal uin

Delivering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2022
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Master Calibration Co.,Ltd.

547 Sni Ratchadanivat, Kwaeng Sansennok, Khet Huaykwang, Bangkok 10310

MCAL

MASTER CALIBRATION CO.LTD. Tel, - {I2) 27 20789, (12} 27429R7-8 Faxe 1 {02 274 2518, (02) 274 2080

Webste | www mastercalibration. com E-mad : calib alibration.com

ST
RN

(

Fo

Eﬁe,

LIQUID BATH

o

CALIBRATION 0181

Certificate No.: MC 2314268 Page 1 of' 3
s

Customer Water Analysis Center Co., [id. gﬁ‘*h E
1194 Moo 3, T.Kantham, A 1J-Thai, Ayutthaya 13210,

Reference Job No. : 23-2833 Received Date L5 December 2023

Description . Water Bath

Manufacturer o ESSTELL Mode! © TWB-122D

Serial No. © 20180508122 ID. Ne. WWL 0214

Marking Addilionally for the purpose of identification by this laboratory a label markeed
with this certificate number { MC 2314268 ) has heen attached to the case.

Method In-House calibration procedure MWI-T-029 this method is reference to

ASTM E715 "Liquid Bath™.

Water Analysis Center Co., Ltd, ; Laboratory,
Ambient Temperature : { 29.41629.81°C
Relative Humidity : ( 49.010 52.0 ) %

15 Becember 2023

Location of Calibralion

Environmental Condition :

Date of Calibration Date of [ssue 1% December 2023

Ched!

The uncertaintics are for a confidence probability of approximately 95%

This certificate 1s issued in accordance with the conditions of acereditation granted by the National Standardization
Council of Thailand-Qffice of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and (o the units of measurement realized at the
corresponding national standards taborarory. This certificate may not be reproduced other than in full except with the
priot written approval of Master Calibration Co.,Ltd.

> il 43/97 :
[MCE-Q-077 ; Revé ; Drare 1 2270472021
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Mc ﬂ I 347 S Ratchadanival, Kwaeng Samsenncek, Khet Huaykwang, Bangkek 10310

MASTER CALIBRATION CG..LTD.

Tel. : (02) 274 79780, {02) 2742087-8 Fax : (02} 274 2518, {02) 274 2989

Website ; wwrw mastcrcalibration.com E-mail @ calibrate fEmastercalibration. com

Certificate No.: M 2314268 Page 2 of 3
Reference Standard Instrument @

Deseription Certificate No.  Serial o, Due date Traceable thrn

Data Acquisition/Switch Lnit MC 2301270 MY 4020009 9 Mar 2024 MOAL

With Thermocouple Type "1 " 1D, Mo 27/ 1 10 275

Traccahilily :

The measurement standard traceable to the international systemn of units (51) through certificate as mentioned above

1. Catibration Procedure:

This Insirument was calibration according to ASTM E715 - 2007 by comparisoen with calibrated sensor under
no lgad condition. The sensor were placed on five points and located one sensor in cach of (he cigh comers ol the
chamber and was away from the sach wall of 5 ¢m Lo 1¢ em. And placed the Dve sensor within 2.5 ¢m of the
geometric center of the chamber,

Tewmnperature 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 ¢lose an
observation time as possible to determine the temperature pattetn or homogeneity within the chamber under
steady statc conditions. The reference sensor should preferably be lecaied at the geometrie center of the chamber,

Temperoture Stability - one-haif of the greatest maximum difference of measured temperalures at any one
sensor,

Overall Variation - The Dilterence ot the maximum and minmum measured temperatures throughout

ohservation.

- Overall Ambicnl Temperature around the

Waler . .
Leaysl Chamber veriation :

1.3 °C
- (wverall Line Voltage variation : 0.0 W

- Chamber Siee (W*H*D: 30 cm & 12 emix 30 em

| . - Water Level . 7 em

Chalermid

Checled by :

A
[MCF.Q-077 ; Rev.t ; Date : 22/04/2021)

TANUIN 3-2

MCAL

MASTER CALIBRATION CO.LTD.

Certificate No.: MO 2314208

1. Result of calikration :

Temperature Measurement Aveuracy Tesi

547 Sai Ratchad

Kwaenp 5

ke, Khet Hi

22, Bangkok 10310
Tel. - (0F) 274 2UTE-5, (02) 2742987-8 Fuw @ {02} 274 2518, (02) 274 2589

Website | wawmastercalibration.com E-tnad : califratef@maseerealibralion.cot

Page 3 of 3

Indicating Measured Temperature (*C} af Spread Locations Linceriainty
Temperature
(°€) #1 #2 #3 4 Ref. #5 [ 9
45.0 445 444 445 44,5 44.6 0.45
Chamber Characterization Resalt
Iresired Cantraller Indicating Temperature Temperatnre Chyerall
Temperainre ‘I'emperature Temperature Stabillty Unifermity Variation
*C) °C) °C) (40 °C) [
445 4510 45.0 0.62 0.88 1.5

> YN 44/Fhecked by :

The reported uncertainty of tneasurement was based on a standard uncertainty multiptied by a coverage
tactor & — 2.0, providing a level of conlidence of appreximately 95 %%

This certificate will certify of the calibrated equipment only.

End aof Certificate

Chaomkg

[MCLF--077 ; Rev.§ | Date: 22/04/2021]
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&z DKSH

Certificate of Calibration

NSC-TISITIS 17035
a8 kv 8047

Equipment: Hot Air Oven Certificate No,: C31240108
Model: UF110 Issued Date: 16 January 2024
Serial No.(or ID): B423.1065 Job No.: WO-00014012
Manufacturer: Memmert Page: 10of 3
Condition: New Ventilation Valve:  Closed
Shelves(pc.): 2

Customer: PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED

51/1 Moo 3 T.Hormok, A.Bangsal,
Ayutthaya 13190 Thailand

Environment Condition: Temperature: 25 °C & 0.7 *C-
Humidity: 45 %RH £ 40 %RH
Voltage: 220 VAC * 1.2 VAC

PANJAPOL PULP INDUSTRY PUBLIC COMPANY LIMITED ( Lab Waste Water )
51/1 Moo 3 T.Hormok, A.Bangsal,
Ayutthaya 13190 Thailand

Calibration Place:

Calibration By: Wir. Siwapan Srijan
16 January 2024

In house method, CAL-WI-18, base on TLAS-G20

Calibration Date:
The Method used:

This certificate is fraceable to the S1 Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Ceriificate No. C10230013

Traceability:

T

mulliped by the coverage
of Uncartainty In Me

ha).
These resulis m
ghall nol be repro

e affected by deviatlons from specified cond tlens. wsulls relate only lo the llems d, calibraled or sampled. The raport

axcepl in full without approval of DKSH Technolog il

i Famame o TuTal dafie

rmvessTUNE YR 10260
al, Phrakhariong, Bangkok 10260
Wbzl www dksh.comscientfic-thaftand

Delivering Growth - in Asia and Beyond. CAL-EM-C31-10: Y HRA03N 3-7

) BN 46/97

Inside chamber:

~ DKSH

Ceriificate No..  C31240108 Page: 2 of3

— ; A

TiTTY Y !
E o2 sqe

i
#le ! o3

' H
i

W

Standard Installation Locations
Volume (Calibration Zone)= 50 (Liters)

D= 40 (cm) H= 48 (om)

Standard Locations (#1, #2, #3, #4): w= 8§ (om) d= 5 {cm) h=5 {cm}
Standard Locations (#5, #6, #7, #8): w = 6 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 l #a i
Channel of Logger 101 | 102 | 103 | 104 | 108 | 106 | 107 ] 108 | 108
—_ L -

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards al any positions or location.

Measured Uniformity: The maximum difference of measured temperatures belween of any probes and the
measured temperature at the reference location which are observed al same time or at close observation time as
possible to determine the temperature patiern or homogeneity with the chamber at steady-state, The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures al any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

Delivering Growth - in Asia and Beyond.

CAL-F8-C31-10: 12 Sep 2022
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| Certificate No.: G31240108 Page: 3 of3 Refer to Cerlificate No.: 31240108 Page: 1 of 1
i Calibration Results: : Stat ts of P it
" atements of contor :
.._ Without adjustment ¢ mity
. - . - N This conformity certificale documents the validity of the following statements of conformity based on the
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C measurement results of corresponding calibration certificate:
Measured Correction of UUC. Uncertainty 1 The correction of indication determined during calibration are under given ement and envir tal
Locations Temperature conditions and considering the expanded measurement uncertalnty (coverage prohabllity 85%) within the
) £ specification. The given measurement uncertainty already includes other all effects by according to the standard
(°C) ("C) {£°C) method, TLAS-G20, Therefore, those parameters have not been assessed separately.
#1 104.12 012 0.39 Tolerance and Decision rules:
#2 103.53 -0.47 0.39 Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
3 10416 0.16 030 measurement results with the tolerances and decision rule are prescribed by the customer.
#4 10412 0z 0.39 Decisionrule: [} Choice A Binary Stat for Simpla Accept Rule {w =0}, Specific Risk < 50% PFA.
#5 104.51 0.51 0.39 | Choice B Non-binary statement with guard band (w =1 U), Pass or Fall Specific Risk < 2.5%
: PFAand Condition Pass or Condition Fall Specific Risk < 50% PFA.
f #8 104.30 030 0.39 [] Cheice C Cuslomerdefined, Customers may define arbitrary mulfiple of r to have applied as
. i guard band (w =r U).
] 54 -0. L4
il 103 048 041 - PPA~Probabilly of False Ac
#3 - 10872 -0.28 0.39
i #9 104.41 0.41 0.39
S e o . - = y - - — S i g e S e
Desired | Setting | Indicating Measured Temperature at Spread Locations (°C) Uncartainty ! . }
i c c ey | w1 | wo [ us | wa |45 | we | wr | 88 | 9 c ' Without adjustment
g ! 1 5 T +°C)* 1
i e o re) (70 Desired Temperature : 104.0°C  Tolerances: 1.0°C
104.0 104.0 104.0  [104.12]103.53(104.16|104.12|104.51{104.30[103.54]103.72{104.41 041 Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
] . i Measured Correction™ Guard band | Tolerance
i Chamber Characterization |ocations " ;w)an Confarmity
; Indicating Measured Uniformity Measured Stability Overall Variation (°C) (*C) (£'C) x"C)
¢c) c) *°c) ey # 104.12 0.12 039 1.0 Pass
; 104.0 0.98 014 117 _: #2 103.53 -0.47 0.39 1.0 Pass
i | #3 104.16 0. 0.39 1.0 P
H Note: * Maximum uncertainty of the each position i 1 s
#4 104,12 0.12 0.39 1.0 Pass
1 1
| #5 104.51 0.51 0.39 1.0 ' Pass
i i #5 104.30 0.30 0.39 1.0 Pass
The End of Certificate | #7 103.54 -0.46 0.41 10 Pass
% E #2 103.72 -0.28 0.39 1.0 Pass
#9 104.41 0.41 0.39 1.0 Pass
Caorreclion® = Measured Tamperaturs - Desirad Temp
The validity of the statements of conformity cannel be guaranteed for different placas of use, envirenmental conditions or improper use
The End of Statements of Conformity
witsn Bpueeiay wnTulal duin
[HSH Technokogy Limied W ooy wruial din
2533 DUUSIR B aUE tonns Te npeeneAT 10260 DKSH Technology Limisd
28533 Rzad, F Eangkok 10280 L2533 musimshn uunanaen i Tans ARmsamues 10250
Phone: +66 2639 7000 Emall; nfo fiidksh Wabsie: www.dksh iic-thadand 2433 Sukhumyit Road, Bangehak, Phrakhanang, Bangkek 10280
q Phons: +B§ 2638 7090 Emal: info ‘Websiig; www.dhsh, thaftend
Delivering Growth - in Asia and Beyond. 10 XY 5t
9 eye CALFI-C31-10: 1FERABMAN -2 YL a7/97 Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Corr_Distribution & Max_Measurement Uncertainty

Job_Mo. WO -00014012

Correction ('€} Without adjustment
50
40
30
20
10
00
A
-10 -
-20
-3.0
-4.0
-5.0
oo 20.0 400 60,0 280.0 1000 120.0
x  # X #® « #3 wue('c)
LI * #3 - #b
L ] m H#e
= Uncer (<) = Uncer{-} ~---sa--- Lower Acceptance limit
wenem--e Upper Acceptance limit - Specification ——=— Upper Specification
Temperature Distribution @ 104.0°¢
...... oo SH('C). . . Job_Me. WO-00014012 . )
109.0 Without adj — -
108.0
107.0
1060
105.0
104.0
103.0
102.0
101.0
100.0
99.0 Time (Interval= 15 sec)
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Upper Specification

ATIANUIN 3-2
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wimeiedila. Hot Air Oven

nmagaLanITRALANGUMR

fu UF110

wrmsnetes. B423.1065

&= DKSH

e WO-00014012

2533 DUyt LTI AinnssTuRG NN 10260

o843

Fioad,
Phana: +86 2639 7000 Emall: info.

Bangkok 10280

Wabshe:

Delivering Growth - in Asia and Beyond.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-FAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-0484

Cert.No.: 24TW83

Certificate of Testing Page.: 1 of 2
Equipment : " DO Meter
Manufacturer : Horiba
Model : LAQUA-DOZ10
Serial No. ; HE4AD033
1D No. -
Received Date : 14 May 2024
Test Date : 15 May 2024
Reference : _2405-0413WN-1 ) ) o )
B Submitted by .:- T F'anjapd Puip Industry Public Cﬁmpany Limited

Laboratory Condition :

Test Procedure :

Tested by :

Approved by !

{ ) Unnopphal Harachai
{ }Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

540, 540/1 Soi Bangkhae 7, Bangkhas,
Bangkhae, Bangkok 10160

Temperature (25+£5)°C

Humidity (50+20)%

Irt - house method : CP-CHY

by Comparison Technigue with Azide Modification Method

17 May 2024

Cert.Mo.: 24TW33
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laberatory of Industrial Calibration Genter, Technology Promotion Association (Thailand-Japan). .

Instruments Serial No. 1D No. Certificate No. Due Date
1. Buratte - 130BU10 23CG1T72 22 Mar 2025
2. Bg!ance 14233821 110RC001 23MM405 16 July 2024
2. Standard Material -
Waterial Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1TEIZ1E 100.2%

Result Dissolved Oxygen Meter Adjustment With Air 100 %

* Dissolved Oxygen Probe No.: - 9K1J0040 -

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(malL} (mglL) {mglL)
820 8.20 0.0055

This report was certified only for the instrument we tested.It is allowable to use for sfudy
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBERATION AND TESTING SERVICES
534/4 PATTAMAKARN ROA] SUANLIAN NLUANG BANGECH 10250
TEL. 0- 1029 FAX.0-2719-9484

CALIBRATION #0038

Cert. No.: 23TM1471
Page.: 1 of 2

Certificate of Calibration

Equipment @ pH meter with Sensor

Condition As-Received :  Used ltem
Reference : 2310-00020N-5

Procedure Used :-

Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable
~--1) Digital Thermometer ATBB43 23124 TPA
2. This certificate is valid only to the item calibrated on date and place of calibration.

Due Date
04 Jan 2024

3. This certification is traceable to the International System of Unit,
Remark: TPA : Technology Promotion Association ( Thailand - Japan }
Result of Calibration :- (*) Without Adjustment

The Uncertainties are for a confidence probability of approximately 95%

Equipment ; pH meter with Sensor
Manufacturer : Eutech

Model : pH 150

Serial Mo, : 3015462

ID No. : -

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Pomthippa Tameyakul
(

/) Suwit Imjai

Issue Date :

= may a0t be reproduced other than in full, except with the prior written

Panjapol Pulp Industry Public Company Limited
51/1 Moo 3 T.Hormok,

A.Bangsal,

Ayutthaya 13190

Laboratory

(Panjapol Pulp Industry Public Company Limited)

02 October 2023
02 October 2023

11 October 2023

“alibration and Testing Services,

A 0055348
MANUIN -]

Cert. No.: 23TM1471
Page.: 2of 2

Calibration were conducted using In-house calibration procedure CP-0TO1 according to comparison with

Function : Temperature measuremeant.
This instrument was connectad with temperature sensor, SN
Calibration| Immersien Standard uuc* ) Coverage |
. Error Uncertainty
| Point Depth Temperature Reading - Factor
) (mm) (°c) (:c) (c) (£°C) k
20.0 100 20.003 19.6 -0.403 016" 2.00
25.0 100 25,001 24.8 -0.401 0.16 2,00
30.0 100 30,001 29.6 | -0.401 0.16 2.00
UuUC* : Unit Under Calibration

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

coverage factor Kk, providing a level of confidence of approximately 95 %.

) Wt 50/97

-00o-

a1183701
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TECHNOLOGY PROMOTION
CORPORATE SERVICES 3: EQUIPMED
53404 PATTANAKARN ROAD 501 18, SUANLUANG, 51
TEL.0-2717-3000:29  FAX.0

ASSOCIATION (THAILAND-JAPAN)
CALIERATION AND TESTING SERVICES

TANLUANG BAMNGKOR 10250

* N MEC-TISLTISIT02S
7153484

CALIBRATION 0005

Cert.No.:
Page.:

23CHO599
- L] . . 1 L‘Jf 2
Certificate of Calibration

Equipment : pH Meter
Manufacturer : Eutech
Model : pH 150
Serial No. : 3015462
ID No.: -

Condition As-Received: Used ltem

Received Date : 02 October 2023

Calibration Date : 02 October 2023

Reference : 2310-00020N-5

-Submitted by-: Panjapol-Pulp-Industry- Public-Company Lirnited
51/1 Moo 3 T.Hormok A.Bangsai,

Ayutthaya 13190

Calibration Place:
Ambient Temperature :

Laboratory (Panjapol Pulp Industry Public Company | imited)
(27.1 - 28.3) °C

(51.1 - 4B5) %

In - house method

- CP-DCH?2 by direct measurement with standard

voltage calibrator and direct measurement

Relative Humidity :
Calibration Procedure :

with cerlified reference material (CRM)

Calibrated by :

Approved by :

(\/) Saithip Meangmai
() Warakorn Lerngagtrakul
{

} Ponpan Paipim

Issue Date : 11 Cctober 2023
The Uncertainties are for a confidence probability of approximately 95 %

A 0058347
AANUIN -]

) Wt 51/97

Cert. No.:  23CHO59%
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument -
Instrument Serial No. 1D No. Cert. No. Due Date
1} Document Process Calibrator 48530031 130RC098 23E3105 18 Sep 2024
130RCO18 2371595 13 Sep 2024

2) Digital Thermometer -
This certification is fraceable to lhe International System of Unit maintained through:-
. Technology Promotion Association (Thailand - Japan)
- The measurament results are traceable to Sl through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

2. Cerlified Reference Materials

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.986 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH {(4,7,1 0)

I
Unit Under Nominal--{-Standard : Uncertainty.of Coverage
Actual Reading
Calibration Value Voltage Measurement factor
Input (tmV) k
pH mvV mv_ | pH | _
{oH Meter 4,00 177.48 177.5 4.01 0.058 2.00
S/N.: 3015462 7.00 0.00 0.3 7.00 0.058 2.00
10.00 -177.48 1774 10.01 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Sclution Reading | Reading | pH measurement factor
{mV) () k
pH Electrode 4,008 4.01 179.7 0.0088 2.00
S/N.; 014099323 5.986 6.94 7.0 0.014 2.00
10.010 10.02 -169.3 0.026 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
faclor k, providing a level of cenfidence of approximately 95 %.
-olo-

a 1183702
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The Uncertainties are for a confidence probability of approximately 95%

CORPORATE SERVICES 3: EQUIPMENT CALIBERATION AND TESTING SE
5148 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BAMNGEO 10250
TEL, (-2717-3000-29

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 :

( ) Pornthippa Tameyakul

( ) Ponpan Paipim
{,7) Suwit Irnjai

Issue Date @

EAN. 0-2719-5454

N
XER
HEC-TISETIST02S
CALIBRATION 0088

Cert.No.: 23MM723
Page.: 10f3

Electronic Balance
Shimadzu
ATX224

D30TO3TTTE

Panjapol Paper Industry Co.,Lid.

511 Moo 3 T.Hormok,

A Bangsai,

Ayutthaya-13190— S |

Laboratory (Panjapoel Paper Industry Co. Lid.}

14 December 2023
14 December 2023
15°Cto 40 °C
30 % to 90 %

27 December 2023

1g Services,

A UU53?I§;FN‘H’JF] J-4

> Wi 52/97

————

Equipment : Electronic Balance Cert.No.: 23MM723
Condition As-Received : Used liem Page: 2 of 3
Reference : 2312-00640N-6

Procedure used :-
Galibration were conducted using in-house calibration procedurs CP-0OBO1 according to direct
measurement method against slandard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22
This certificale is valid only to the item calibrated on date and place of calibration.
This result of calibration was made on requested at the point specified by customer.
This certificate is not certified for any commercial transaction.
This cerlification is fraceable to the International System of Unit.
Result of calibration () Without Adjustment (¥ ) Afier Adjustment by Internal Calibration

Due date
20 Jan 2024

2,
3.
4,
5.

Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {(g) (9) (tmg) (k)
100 i 99.9988 +0.0012 0.17 2
P00 1999978~ — +0:0022 S8 o2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})

Applied Weight Standard Deviation

(g) of Reading (g)
100 0.00005
200 0.00005

il

a 1195723
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Equipment :

Condition As-Received :
Reference :

Result of calibration

Used ltem

2. Effect of off center loading

2312-00640N-6

Electronic Balance

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) {a) (g) (g) {a)
0.0000 +0.0003 -0.0002 -0.0002 +0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g} {g9) (g) (xmg)

Unload 0.0000 0.0000 0.1

0.1 0.1000 0.0000 0.11

0.5 0.5000 0.0000 0.11

1 1.0001 -0.,0001 0.11

5 5.0000 0.0000 0.12

) 40,0000 - 0,000 042

20 20.0002 -0.0002 0.12

50 50.0003 -0.0003 0.14

100 100.0000 0.00C0 017

150 150.0001 -0.0001 0.29

200 200,0000 £.0000 0.29

Cert.No.: 23MM723

Maximum difference between
off-center and central loading

{g)
0.0003

Coverage
Factor
(k)
2.05
2.05
2.056
2.05
2.05
205
2.04
2

2
2
2

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
tactor k , providing a level of confidence of appreximately 95 Y.

~olo-

a 1195722
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION

§24/4 PATTANAKARN ROAD SO 18, 51 TANLUAMG, SUANLUANG BANGKOK

TEL. 0

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. @

1D No. :

Submitted by :

Location :

Recelved Order :
Calibration Date :
Ambient Temperature :
Relative Humidity @

Calibrated by :

Approved by :
{ ) Pomnthippa Tameyakul
() Ponpan Paipim

{y) Suwit imjai

|ssue Date .

The Uncertainties are for a confidence probability of ap proximately 95%.

e may net be reprod

LA000-29  BAM.0-2719-9454

Block Healer

© HACH

DRB 200

19030C0168

AND TESTING SERVICES

10250

Cert, No.: 23TM1472
Page.: 1 of 4

Panjapol Pulp Industry Public Company Limited

5111 Moo-3 T.Hormok,
A.Bangsali,
Ayutthaya 13190

Laboratory

(Panjapol Pulp Industry Public Company Limited)

2 Oclober 2023
2 - 3 October 2023
(26 £10)°C

3 o,

11 October 2023

A 0012035
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Equipment : Block Heater Cert. No.: 23TM1472
Condition As-Received : Used ltem Page.: 2 of 4
Reference : 2310-00020N-3
Procedure Used :-
As agreed with customer the calibration was perform using in-house calibration method according to

directed measurement method with Data Acquisition which connacted with Thermocouple Type T.

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No.  Traceable Due Date

1) Data Acquisition MY44073381 23LM35 - TPA 19 June 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

Equipment : Block Heater Cert. No.: 23TM1472
Condition As-Received :  Used ltem . Page.: 3 of 4
Reference : 2310-00020N-3
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Calibration Point : 148 °C -
uuc* UU(?" Measured Te_rn?t.erature (*c}) Tempe.r.atura Uncertainty Coverage
Setting | Reading Position stability Factor
(cy ! (°C) Left Right {(+°C) (+°C) k
Left 2% 2 <1, 155 3 (e Left

145,225 144.606 | 144.518 15

3. This certification is fraceable to the International System of Unit. 144 144 2141055 ] £ 147.659 147‘14? 0.068
Remark : TPA : Technology Promolion Assogiation ( Thailand - Japan ) : § 144.950 [ 144.992 ) 144.186
Result of Calibration :- (*) Without Adjustment | § 7 (e L8t R b : : 14 2
Function of UUC* : Temperature Source . Right 148.448 | 147.6885| 147 .833 147,634 148.773 Right :
Heat transfer medium used :  Alumina (Alumilum Hydroxide) B i H T RA B RS R6&E :
Environment during calibration Left Right ! ! 144 144 148;572. 148'330._ 147'693 148’_94? 148916 1‘%?08 0.082 ‘u
B 2 Beginning | Finished J} o ition | 1oNe. | oosition ] o 148747 | 148.328 | 148.553 | 144.950 | 144.992 | 144.186 . /
Temp.{°C) 27 R —of Sensor of Sensor | -1~ . e — — il
REL Humi.(%) 48 52 1 |ze0iTc-01| R1_|23-017C01] | Calibration Point = — e
AC Supply (Volf) 225 225 2 |230imo02| Rz | 2301TC02| uucr | Uuc Measured Temperature (°C) Temperature|,, oo tainty | ©0 0"
13 |23017c0s| Rra |2z017C03| Setting | Reading Fostion stability . Feeter
O i |23otmcos| R4 [23017C04) i L )Leﬁ( D M I ... A Right (tef‘:) (£C) k
15 |2301Tc-08| RS |23-01TC-05| 1 - gy
& {2s0rro0e| rRe |z30t7o0s| - 146.638] 146.510] 147,038 :

@ 7 |2sotcor| R7 |20iTcor| ; e | e [ 150926 _|__149.55 0.41
s |230mrcos| re |23-0iTCO08| . 147.764| 146,804} 1279 : _

o osorcool R |Z3O1TC Right 07| 150.368] 150,140 149707 | 150.400 iah ' z
Lo |230tTc10| R10_ |23-017TC-108 -< 9 1496791 150.368} 150. 1401 400 | Right -

®EE L1 |2sotTcot| - - G : | Re:
- : 150.209] 150.371| 151.385| 151,832 | 151282 | 150.336

GO0
OEOO
OEOE

- Li2 23-01TC-02 - - ; 146 146 0.13 ‘
Left Right 113 |23-017C03| - - = L LR =
151.095| 149,384 | 140,675 151.594 | 150.994 | 149.849
L14 23-01TC-04 - -
o o O L15 23-01TC-05 - - : Average* : The average of 30 values in sach position.
& Temperature stability : One-half of the greatest maximum difference of measurad temperature al any one sensor.
Top View e § yuc* : Unit Under Calibration

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

a 1183707 .
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PER

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %EHE;W

JQUIPMENT CALIBRATION AND TESTING SERVICES %7 ]

3 18, SUANLUANG, SUANLUANG BANGEOK 10250
029 FAX.0-2719-3484

CORPORATE SERVICES
5344 PATTANAKARY

Block Healer Cert. No.: 23TM1472
HSC-TISI-TIS17025

SALIDRATION 0008

Equipment :

Used ltem
2310-00020N-3

(*) Without Adjustment
Temperature Source

Condition As-Received :
Reference !

Result of Calibration :-
Function of UUC*:

Page.; 4 of 4

Cert. No.: 23TM1404
Page: 1of3

Calibration Paint : 152 ‘C o 3 — - . . . .
[uuc+ | uuct Measured Temperature (°C) ) Temperature Unccm"emge Ccrtlflcate Ot Callhratlon
Setting | Reading ) Positon stability Factor
P Right _(x°C) | (#C) k Equipment : Cooled Incubator
AR S Left ‘
Manufacturer Lovibond
0.076 ‘
Model : TC 140 G
_ 1.1 2
Right | Serial No. : 0714/000024
D No.: -0
0.099 ID No IN-002

“Average* : THe average of 30 valties i gach position:
Temperature stability : One-half of the greatest maximurr
UUC* : Unit Under Calibration
Mote : 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 %.

-olo-

1 difference of measured temperatura at any one SeNSOr.

a 1183705
AIANUIN 3-]

) TN 55/97

Submitted by :

Location ;

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
( ) Ponpan Paipim
(v;] Suwit Imjai

Issue Date :

Panjapol Pulp Industry Public Company Limited
51/1 Moo 3 T.Hormok,
A.Bangsai,

.I\yl;Tt"TEya 13190

Laboratory
(Panjapel Pulp Industry Public Company Limited)

02 October 2023
02 October 2023
(26+10)°C

50 + 30 ) %

11 October 2023

The Uncertainties are for a confidence probability of approximately 095%

hi may nat be

Approval

of Corporale Service

than in fu

A 0059343
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Equipment : Cooled Incubator Cert, No.: 23TM1404
Condition As-Received :  Used ltem Page: 2¢f3
Reference @ 2310-00020N-1'

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according lo direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration

O O s e ——=

1. Reference standard instrument:-

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY57013823 23LMB6 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 to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperatura Source

Eresh air setting : Not Awvailable Environment during calibration
Beginning Finished
Temp. (°C ) 25 26
- AT IRELHumid. (%) | 62 | 65
o2 19 ) AC Supply (Volty | 220 221
: 3
‘3 o Position : Fi;f'ns:f’
! g " 18 1 2117RTD01
b2 2 21-17RTD-02
w7 | e
A
- W - 5 17RTD-05
3] 17RTD-06
7 17RTD-07
Probe Installation Details : Dimension of Chamber : 8 23-17RTD-08
a= 50 om D = 044 m 9 (ref) | 23-17RTD-09
b= 50 om W= 051 m
6= 50 cm H= 070 m
Capacity= 046 m’

a 1183711
MANUIN 9]

S
S—

Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* :

Cooled Incubator

Used ltem
2310-00020N-1

{*) Without Adjustment
Temperature Source

Cert. No.: 23TM1404
Page: 30of3

Fresh air setting : Mot Available

Calibration| uuc* | uuc* Temperature Temperature | Overall {Coverage|
Point Setfing | Reading stability uniformity Variation] Factor
{c) (cy | (°c) (£°C) (°C) (°c) k
20.0 205 - 0.44 0.38 0.97 2

Calibration Measured Temperature ( °C )
Point Position Uncertainty
(°C) 1 2 3 4 5 6 7 8 g(ref) | (2°C
200 20.046 | 19.928 | 20.068 | 20,112 | 19.975 | 19.945 20.042 | 19.970 | 19.972 0.57

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

Temperature stability : One-half of the grealest 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 lime as

._possible to determine the temp

=

1 56/97

vucH :
MNote

erature patiern or homogeneity within the chamber under steady-state conditions.

“Overall Variation : The Difference of the maximom-and minimum measured temperatures. throughout observation. - it
Unit Under Calibration
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 %.

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALTRRATION AND TESTINC VICES
TUANLUANG BANGEOK 10250 =
) HEC-TISLTIS1T02S
: CALBRATION 0805
Equipment : Refrigerator Cert, No.: 23TM1405
Condition As-Received : Used ltem Page: 20f 3
' ATREA ANVE
Cert. No.: 23TM1405 Reference : 2310-00020N-2

. 9
Page: 1of 3 Procedure Used :-

- 3 * -
Certlﬁcate 01 Callhl“dtlon Calibration were conducied using calibration procedure CP-OT02 according lo direct measurement

method with Data Acquisition which connectad with Thermocouple Type T,

Equipment : Refrigerator The temperature scale used was based on ITS-90.
Condition of this result of calibration
Manufacturer : Sanden Intercool 1, Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
Model : SRR-0681A 1) Data Acquisition MY57013823 23LME6 TPA 25 Mar 2024
2. This cerlificate Is valid only to the item calibrated on date and place of calibration.
Serial No. : 170100006 3. This certification is traceable to fhe International System of Unit.
Remark : TPA : Technology Promotion Asscciation { Thailand - Japan )
ID No. : - Result of Calibration :- (*) Without Adjustment i
Function of UUC* : Temperatura Source
Submitted by : Panjapol Pulp Industry Public Company Limited Fresh air setting : Mot Available o
51/1 Moo 3 T.Hormok, [ Environment durin_gﬂbi{ioﬂ_ ) j P;c-r. ‘_Ref. std. ,-:
A.Bangsai, Beginning Finished | ID No.:
Ayutthaya 13180 R - Temp. (°C) oo 25 '>—1—"—_?fz-m c-01
Location : Laboratory RELHumi. (%) 62 68 5 | 231 'I'C_’)?__
(Panjapol Pulp Industry Public Company Limited) @;pply { Voit ) _I 220 T o2 '> ___. 3 - B 18- ?1_20.3_
4 19-17TC-04
Received Order : 02 Cctober 2023 }7 5 _Jlg_17-rc_a_5
Calibration Date : 02 Cctnber?[ﬁ?i& , - T 6 '_ 19_1]}?(}_0'5 B
Ambient Temperature : (26 £10)°C . 7 | Aearcar
Relative Humidity : (50 %30 )% T — T e o
Calibrated by : ‘ i 8 (ref.) E?_—'I'.-"E-OQ_
10 19-17TC-10 | £
| a1 | earmedi |
Approved by : i S 12z _2ATTCA2 [
| ' [ s | tedrieas |
{ ) Pornthippa Tameyakul — ¢
( )} Ponpan Palpim
") Suwit Imjai
Dimension of Chamber . Probe Installation Details :
Issue Date : 11 October 2023 \i; 2;3 [[: 2 : ;E EE
H = 1.3 m ¢ = 10 cm

The Uncertainties are for a confidence probability of approximately 95%

Capacity = 0.57 m®

Approval of the head

A 0059344
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Equipment : Refrigerator Cert. No.: 23TM1405

Condition As-Received : Used ltem Page: 3of3
Reference : 2310-00020N-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration] UUG* | UUG* | Temperature | Temperature | Overall Goverage|
Point | Setting | Reading stability uniformity Variation| Factor
| (°c) (°cy | (c) (x"C) (°C) ("C) k
4.0 4.0 4.8 2.2 1.1 4.6 2
Calibration| Measured Temperature { °C ) Uncertaw
Point{ °C) Position (+°C)

4.0 3.0

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. :
—*r?mwsm-ﬁﬁifamlly-:-Tne-maximurh-dmérenae of measured- temperatures-at.any.sensors_and_the measured .1
! temperature at the reference location which are observed at the same time or at as close an observation time as 'f
, possible to delermine 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. :
yuc* :  Unit Under Calibration
Nole ; 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 %.

-ollo- -l
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A7:TISTR BEESTENG

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engi Stand Lab ¥ Sol 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-67/0202 MTC.No.23-67/0202

Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : BIOS International Corporation, U.S.A.
Serial No.: 130230
Model : DCL-M

Scale range : 100 mi/min to 7 I/min
Subdivision : (0.0001, 0.001) I/min
Submitted by : SMILE LABORATORY CO.,LTD.
563/1 Thoet Thai Rd., Bangwa Phasicharoen,
Bangkok 10160, Thailand.
Received date : 19 January 2024 Condition of measured item : Normal

Calibration date : 26 January 2024

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-lun-24 TISTR
Molbox/PressureTransducer/UpStream|  MP-0076-23 2-Apr-25 NIMT
Primary Flow Calibrator S/N 117982 | MW-D034-23 11-Jun-25 NIMT
Primary Flow Callbrator S/N 119521 | MW-D033-23 6-Jun-25 NIMT

Issued Date 29 January 2024

The

“ertificate and publicity of s obtalned from the

Head Office

35Mu3T

iban Khiong Ha, Amphoe Khlong Luang,

2120, Thailand

1, Chatu

gavemar of TISTR,

FM.BLMTC.00Z Rev.4

hak, Barglok 10800,

Jext. 5219, 5225, 5217

ATIANUIN 3-2

NSCTISHTIS 17025
7TISTR CALIBRATION 000

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Machanical E

ing Standards Laboratory Sol 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland.

Request No.23-67/0202 2/2 MTC.No.23-67/0202

Calibration point : (0.05, 0.1, 0.2, 0.5, 1, 2, 2.5) l/min
Ambient condition : Temperature (23 + 3 )°C , Relative humidity (55 + 15) %
Atmospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UuC Value Standard Value Temperature Pressure Deviation Uncertainty
(I/min}) (1/min) (°C) (hPa) (%) (%)
0.05111 0.049209 24974 101061 +3.86 0.99
0.10064 0.097087 24.947 1010.73 +3.66 0.99
0.20014 0.19349 24918 1010.85 +3.43 0.98
0.50055 0.48515 24913 101117 +3.17 0.99
1.0018 0.97068 24.876  1011.75 +3.20 0.86
2.0024 1.9429 24.879 1012.73 +3.06 0.86
2.5073 2.4350 24831 1013.23 +2.97 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

-
.
The anly to the (tems tested/calibrate value assigned
Advertising the Report/Cartificate and publicity ¢ except In full are prohibited unless written permission is obtained fram the gevemaor of TISTR
FMBLMTC.002 Rev.d4
Head Office Office/Laboratory

Amphoe Khlong Luang, S0l 16, ‘hahoryathin Road, Chatuchak, Bangkok 1090C

and

urmthan 0, Thalland

000 30 ext, 5219, 5225, 5217

Faw (66) 0 2

D W60/ 9Trmpa

E-rmall

wtistr.orth E-rmail ; mtcatistr.onth sumale
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Smile Laboratory Co., Ltd.

5631 In susawnaniy Dra%ny nsamw 10160 nsdwrf 02-227-0265 Insas 02-454-0317
563/1 Thoel Thal Rd,, Bangwa, Phasicharoen, Bangkok 10160 Tel. 02-227-0265 Fax. 02-454-0317

Air Sampling Pump Calibration Report

Equipment Type

Report No-: PP-67040354
Calibrate Date : 03 Aprll 2024

+ Air Sampling Pump

Equiprment Rang 1 D.05-2.00 Vmin
Calibration type DRYCAL FLOWMETER
Calibration Rang ¢ 0.05-5.00 min Volume for Calibration 1.0, 2.5 L/min
Environment Condition 25.0 /deg C, Environment Pressure 758 mm Hg.
Customner Name R Uryawa vieol Budand dada (uwu)
fepim | AVSEODIRE ROTO | Rate FistTime | SecondTime | ThidTimeé | Forth Time Average
Serial Number
1 S/N 6611 1.0 U/min 1.0000 1.0001 1.0002 1.0005 1.0002
2 SN 6612 2.5 Wmin 2.5000 2.5004 2.5008 2.5002 25005
L SN 6616 1.0 L/rnin 1.0000 1.0003 1.0006 1.0002 1.0003
4 S/M 7311 2.5 Umin 2.5000 2.5003 2.5006 2.5003 25003
5 SN 04752 2.5 Wmin 25000 2.5004 2.5006 2.5002 2.5003
& S/N 04756 2.5 Umin 2.5000 2.5001 2.5002 2.5004 2.5002

SMILE

Laboratory

ATIANUIN 3-2

This repart thall rat be reproduced except infull, without the written approval of Smile Laboratary Co., Ltd

% ADVANTAGE CENTER CO., LTD.

wow scclcallbrationcom  1E- (66-2) 987324850  Faw: (66-2) 9873252 E-malk info.accl2662@pmailcom =

59/494 M.6, Frakham Road, T.Kukhet, Lumbookkar, Pathumthani 12130 Thailand. =B B e
_ANSI Nalinrl Asereditation Beard

TS
- ACCREDITED
www._accl-cal.com " -7 /f—\“‘\ W

el th o, e .
v P 1 KUnmi CALIBRATIDN LABORATORY

CALIBRATION LABORATORY

Certificate No.
Job No.:

RA-2402243-6
RA-2402243

¥ A - &5 5 8 R L

Equipment Name : Area Heat Stress Monitors

Manufacturer : Metrosonics Calibration Procedure : CPT-04-11
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MEC030005 Calibration Date : Feb 22, 2024
Customer Code = N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.
5631 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160
Environmental Conditions
Ambient Temperature s (25+2)°%C Relative Humidity : (30 = 15) %RH
Result + No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing 4 level of confidence of approximately 95%,
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
Sl-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by
Calibration Laboratory, Advantage Center Co,, Ltd,
Calibra

Laboratory Management

Page 1 of 3
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ADVANTAGE CENTER CO., LTD. “—=> ADVANTAGE CENTER CO., LTD.

ACCL
ACCL il i
Naag>  59/494 M8, Frakham Road, TKukhot, Lumlookiar, Pathumthani 12130 Thailand. Nty Y “(g‘;_;';'%sff.’;:mg"ag;;":g:‘;)‘"gg‘?“;';;;"”é_ﬁ;’i‘l? e s
wwwsceatotoncon 1el- (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com Vol msak2008@yahoo.co.th o e
maschalon  © pomsak2008@yahoo.co.th i PO L

Certifi No.:  RA-2402243-
Certificate No.:  RA-2402243-6 ertificate No 3-6

Result of Calibration
Reference Standards
|. Temperature measurement (WET)
Equipment Name Serial No. Certificate No. Due Date Traceability to ' STD Reading UUC Reading Comection Uncertainty of
Data Logger ID.ACCLO200 EL5162623 Mar 1, 2024 PCAL (°C) ") (=C) Measurement (+°C)
30.017 20.9 0117 0.50
. 4 119 0,
Traceability 32019 39 LAY 50
34017 339 0117 0.50
This calibration is traceable to the International System of Unit via :
36.020 339 0.120 0.50
- PCAL : Professional Calibration & Services Co., Ltd. 38022 379 0122 050
2. Temperamre measurement (DRY)
STD Reading UUC Reading Correction Uncertainty of
(°C) C) (°C) Measurement (+°C)
30018 209 0.8 0.50
32018 319 0118 .50
34021 339 0121 0.50
36.023 359 0123 0.50
38.023 e 0123 0.50
3, Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty of
{'c) (°C) ] Measurement (+°C)
30,017 299 017 0.50
32019 39 IREE 0.50
34.022 339 0122 0.50
36022 359 0.122 0.50
38.024 379 0.124 0.50

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -

Page 20f3

S Soirce Inxpection 150 N0/ 13 i, § . L anARWIN $-2 i 62/97




ADVANTAGE CENTER CO., LTD. 3\

& 59/494 M.6, Frakham Road, T.Kukhot, Lumiookkar, Pathumthani 12130 Thailand.

£
2

ANSI Wational Accreditation Beard

s scelcalivaoncom  TEL (66-2) 987324850  Fac (65-2) 9873252 E-mail: info.acel2662@gmail.com ;41-;.."—./_"‘\“-\-\;5 AT
www accl-cal.com A — U NN rem——
e i i CALIBRATION LABDRATORY

CALIBRATION LABORATORY

Certificate No. RA-2402243-7
Job No,\_:‘ RA-2402243

v atinm,

Equipment Name

(W
1
|

: Area Heat Streéss Monitors

A &S LA

Manuf: er ¢ Met Calibration Procedure : CPT-(4-11
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MCI020009 Calibration Date : Feb 22, 2024
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Lid.
563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160
Environmental Conditions
Ambient Temperature L (@SE2F°C Relative Humidity : (50 =15) %RH

Result 1 No Adjustment (See data attached in page 3 to the end of certificate)

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

providing a level of confidence of approximately 95%.

(%)

The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

S1-Units. The calibration procedure documented is intended to implement the requirements of ISO/LEC 17025 : 2017

=

The working standard is indicated in page 2 of this certificate.

»

This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated b

Date of Issue : Mar 5, 2024

Laboratory Management

Page 1 of 3

“ATARNUIN §-

.

ACCL
v’

e sl -calibaetion, com

ADVANTAGE CENTER CO., LTD.

53/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com

Witacstolon - pornsak2008@yahoo.co.th
Certificate No.: RA-2402243-7
Reference Standards
Equipment Name Serial No. Certificate No. Due Date Traceahility to
Data Logger ID.ACCLO200 EL51626/23 Mar 1, 2024 PCAL

Traceability
This calibration is traceable to the Intemational System of Unit via :

- PCAL ; Professional Calibration & Services Co., Lid.

Page 20of3
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ADVANTAGE CENTER CO., LTD.

59/494 M., Frakham Road, T.Kukhet, Lumlookkar, Pathumthani 12130 Thailand.
Tol. (66-2) 087204850  Faw: (66-2) 8873252  E-mall: info.accl2662@gmail.com

Mo pomsak2008@yahoo.coth
Certificate No.:  RA-2402743-7
Result of Calibration
1. Temperature measurement (WET)
STD Reading UUC Reading Correction Uncertainty of
("C) *C) (°C) Measurément (£°C)
30.021 29.9 0.121 0.50
32.022 319 0.122 050y
34.022 3.9 0.122 0.50
36.023 359 0.123 0,50
38.023 379 0123 0.50
2. Temperature measurement (DRY')
5TD Reading UUC Reading Correction Uncertainty of
4 C) (°C) Measurement (£°C)
30,017 %9 0117 0.50
32.019 319 0119 050
34021 339 0.121 0.50
36.016 359 0.1e 0.50
3s.022 319 0122 0.50
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty of
°C) (°C) °C) Measurement (£°C)
30.021 29.9 0121 0.50
32019 31.9 0119 0.50
34m7 339 oz 0.50
36.021 359 0.121 0.50
38.022 319 0.122 0.50
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -

Page 3 of 3

HIANUIN 3-

2 N 64/97===

L B
~=®. ADVANTAGE CENTER CO., LTD. 3% AlgAB
<ACCL 55,04 ms, Frakihom Road, T-Kukbot, Lumlookkr, Pathurrthani 12130 Thailand, 3 E __FuNNFAES
wiow sccl-callbratoncom  TE- (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.ancl2662@gmail.com ?{/}'_‘/___‘\-—-—\“‘\; %W
mm&"'mm pomsak2008@yzahoo.coth 2 4:.fr/|-:\\‘\ ; CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RA-2402243-8
Job No<_:__ RA-2402243

EEcE L 3ER T &
1

Equipment Name : Arca Heat Stress Monitors

Manufacturer : Metrosonics Calibration Procedure : CPT-04-1]
Model : hs-32 Received Date : Feb 21, 2024
Serial Number : MCI040013 Calibration Date : Feb 22, 2024
Customer Code : N/A Recommended Due Date : N/A
Loecation of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.
563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160
Environmental Conditions
Ambient Temperature R e Relative Humidity : (50=15) %RH

Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by
Calibration Laboratory, Advantage Center Co., Ltd.
Calibrated by

N



TPW2
Rectangle


ADVANTAGE CENTER CO., LTD. S~ ADVANTAGE CENTER CO., LTD.

ACCL

W 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand. v__ 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
womscclobioncon Vel (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com et estiemionces V0L (66-2) 087324850  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com
ww 3ccl al om pomsak2008@yahoo.co.th i pornsak2008@yahoo.co.th

Certificate No.: RA-2402243-8 Certificate No.:  RA-2402243-8

Result of Calibration

Reference Standards
1. Temperaturc measurement (WET)

Equipment Name Serial No. Certificate No. Due Date Traceability to
STD Reading UUC Reading Correction Uncertainty of
Data Logger ID.ACCLO200 EL51626/23 Mar 1, 2024 PCAL
e} {"C) ") Measurement (£°C)
30.019 299 0119 0.50
Traceabili
r: ility 32019 319 0119 0.50
This calibration is traceable to the International System of Unit via ; 34.022 339 0.122 0.50
- PCAL : Professional Calibration & Services Co., Lid. 36.021 359 0.121 0.50
38.021 379 0.121 0.50

2, Temperature measurement (DRY)

STD Reading. UUC Reading Correction Uncertainty of
(°c) (°C) c) Measurément (°C)
30.018 20.9 0118 0.50
32,018 319 0018 030
34,021 339 0.121 0.50
36.021 359 0.121 050
39.024 378 1.124 0.50

3. Temperature measurement (GLOBE}

STD Reading UUC Reading Correction Uncertainty of
() °C) (°c) Measurement (+°C)
30,019 299 0.119 0.50
32.019 319 0.119 0.50
34.018 339 0.118 0.50
36,021 359 0.121 0.50
38.023 379 0.123 0.50
STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

Page 3 of 3
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__GiI_C Calibratibr{_ Labor C

700/20-21 Phaholyothin Rd.. Samsennai, Phayathai,
Bangkok 10400 Thailand

Tel : +66 (02) 615 4999
Fax : +66 (02) 615 4644 h
E-mail : cal@giic.co.th NSC-TISI-TIS 17025

CALIAATION 238

CERTIFICATE No.:  caLoi1773-23 PAGE : 1 OF: 3

@ertificate of Calibration

Equipment DIGITAL LIGHT METER
Manufacturer : KEPLER

Model / Type : KLM-25L

Serial No. : 200101886

ID No. : =

Customer : Smile Laboratory Co.,Ltd,

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok, 10160

C.5.R. No, : LO001800-23

Received Date : 19 December 2023
Calibration Date : 21 December 2023

Calibrated By : MR. TONTRAKARN SRIKACHA
Approved By MR. NATTAPOL KINGKAEW

Issue Date ; 21 Decetmber 2023

ncertainties are for a level of confidence of approximately 95%.

may not be reproduced except in full unless permission for the reproduction has been
Z be laboratory,

GIICLAB-FM-7.8-001 Rev.00 (20/01/20)
AIANUIN 3-2

) NN 66/97

i
gﬁ!!g‘ab GIIC Calibration Laboratory

e —

CERTIFICATE No.: CALO1773-23 PAGE : 2 Of: 3

CALIBRATION REPORT

1. Environment : Temperature ¢ (23
Relative Humidity : (50 + 15) %

2. Reference / Procedure Used :

- This Instrument was calibrated by substitution with reference illuminance meter, the Instrument and reference

illuminance meter were mounted with the plane of its diffuser vertical and normal to the direction of measuremant
Calibration was illuminated by the luminous standard lamp (operated at colour temperature 2856K) according to
GIIC Calibration Laboratory calibration procedure No.GIICLAB-CP-LD1.

3. Reference Standard Instrument

Instrument Model Serial No Certificate No Due Dated
Iluminance meter PMAZ200 / PMA2130 25531 / 025000 TP-1021-23 8Jun 24

4. This Certification is traceable to the S| unit through :

- The National Institute of Metroloey (Thailand) .

5. Uncertainty «

- The reported uncertainty of measurement was estimated and based on a standard uncertainty multiplied by

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

GIICLAB-FM-7.8-002 Rev.00 (20/01/20)
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CERTIFICATE No.: CAL01773-23 PAGE : 3 OF : 3

CALIBRATION REPORT

All data shown below were as received value ¢ Without adjustment

Calibrati £

Function: Illuminance Measurement

L9
"uuc Range  Standard Setting "uue Reading Error Uncertainty of measurement
(lux) (lusx) (lux) () + (lux)
AUTO RANGE 0 0.00 .00 0.60
50 50.2 0.2 1.6

250 2507 07 6.5

500 02 2 13

1000 1005 5 26

1500 1506 6 36

2000 2010 10 48

3000 3016 16 7z

4000 4030 30 95

5000 5040 40 0.12 klux

'UUC = Unit Under Calibration

This result of calibration was found accurated as shew on data and place of calibration for the calibrated item only.

- END -

GIICLAB-FM-7 8-002 Rev.00 (20/01 120)

ATISTR

NSC-TISETIS 17025
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0580 MTC No. EEL. BP.  10/0766
CALIBRATION CERTIFICATE
Submitted by : Smile Laboratory Co,.Ltd,
Address 1 563/1, Thoet Thai Rd.. Bangwa, Phasicharoen, Bangkok, 10160, 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 : Acoustic Calibrator Tempcrahlre 1(23+3)°C
Manufacturer : Quest Technologies Relative Humidity : (50 + 15) %
Mad A Ambient Pressure (101,325 + 1.500) kPa
Serial No, : QF4090085

Standards used :  |. Digital Function Synthesizer NF Electronic DF-193A S/N 12.203?.!

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2633526.

Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technigue.

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 5 Jul. 2023

Date of Calibration 14 Jul, 2023

- '
The results relate only to the items tested/calibrated or value asslgned
Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess written permission is abtained from the sovernor of TISTR.

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlone Luang,
Chanewat Pathumthani 12120, Thailand

Tel. (68) 0 2577 9000

o, Fa (66) 0 2577 5009

ANANUIN -2 KU1 Eé'?aﬂQK;mpai@tis!r.or.rh Website:wwan tistr.arth

FM.BLMTC.002 Rev.q
Office/Laboratory Office
Soi 1C, Bangpoo Industrial Estate, Sukhumit Road, 196 Phahomyothin Road, Chatuchak, Bangkek 10900,
Amphoe Muang, Changwast Samutprakan 10280, Thalland  Thalland
Tel (66) 0 2323 1672-B0 ext. 115, 116 Tel. (66) 02579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. 166) 0 2579 8592
E-mail : mtcgtistr.or th E-mall ; sumaleeg@tistr.orth
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Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level
Standard Microphone

B oA
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-66/0580 MTC No. EEL. BP. 10/0766 Request No. 21-66/0580
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%.

MTC No. EEL. BP.
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

10/0766

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB] IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.01 0.01 +0.10 +0.40 dB
Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit 2. Frequency
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
1/2 inch Bruel&Kjaer 4180 93.85 “0.15 +0.10 +0.40 dB
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
2. Frequency
1/2 inch Bruel&Kjaer 4180 1000.4 0.4 + 1.5 +1.0%
g . L 3. Total Distortion
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1 . . ) . e
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
1/2 inch Brucl&Kjacr 4180 1000.4 0.4 + 1.5 +1.0%
Type (%) (%) TEC60942:2003 Class 1
1. Total distortion
1/2 inch Bruel&Kjaer 4180 0.44 + (.50 +3.0%
. ) Note : 1. No adjustment.
Standard Microphone Measured Total distortion Uncertainty Tolerance limit ¢ SRR W
2. The calibrator pressure correction was not included.
Type (%) (%) IEC60942:2003 Class 1 )
3. The microphone volume correction was not included.
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 +3.0%
Note : 1. No adjustment. Calibrated by :
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration 14 Jul. 2023 . Date of Calibration 14 Jul, 2023 Industrial Metrology and Testing Service Centre
Date of Issue 17 Jul. 2023 Ref : 2011266070502629001
End of Certificate 3/3
T The results relate the tame ¢ ]
ApraLeEng SperHa r is obtained from the sovemol ST Acvertising the Report/Certificate and publicity of the results except cbtained fram the sovernar of TISTR
FM.BL.MTC.002 Rev.4 FM.BLMTC.002 Rev,4
Head Office Office Head Office Office/Laboratory
198 Phahonyothin Road, Chatuchak, Bangkok 10900 224 § . Amproc Khiong Luang, Bangpoo Road, Chatuchiak, Ranekek 10900,
iy Sl 5 Changwat i 12120 andl
Tel. (6 i
; 255 I ) & i At 5219, 5235 5317
g Mk 13} ax
NANUIN 3-2 NUNE68/9Tin BN, Gt
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o S — ~—=». ADVANTAGE CENTER CO., LTD.
_—_v— 39/484 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

Sy, : Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: i i
P e wiwve.accl-callbration com ] 5 mail: info.accl2662@gmail.com
~==B. ADVANTAGE CENTER CO,LTD. 3%, AP?AB g WD @R

587434 M.6. Frakham Road, T.Kukhot, Lumlookkar, Pathumihan] 12130 Thailand, M i
v - - /__.___‘_‘““- - tional Actraditation Board
wwacc oz 1o (86:2) 987324850 Fax: (66-2) 9673252 Emll: Inko:accl26628gmailcom % TS Accneoiren
www.acch-eal.eom e K2008@yahoo.co.th /”I‘HG‘:\\‘\.\

Certificate No.: RA-2403030-15

CALIBRATION LABORATORY

Reference Standards

CALIBRATION LABORATORY Equipment Name Serial No. Certificate No. Due Date Traceability t

Certificate No. RA-2403030-15 Sound Calibrator 170603302 EEL.BP.108/1066 Oet 30, 2024 TISTR

Job No. RA-2403030
o | R 9

I E i e ik Pal o

€ 01 L aipration Traceability
This ¢alibration is traceable to the International System of Unit via :
FOR - TISTR : Thailand Institute of Scientific and Technological Research
Equipment Name : Sound Level Meter

Manufacturer : Bruel & Kjaer Calibration Procedure : CPE-04-01

Model : 2238 Received Date : Apr 1. 2024
Serial Number : 2524294 Calibration Date : Apr 1, 2024
Customer Code : N/A Recommended Due Date = N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.
563/1 Thoet Thai Rd., Bangwa, Phasicharoen,Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25£)%¢ Relative Humidity : (50 % 15) %RH
Result + No Adjustment (See data anached in page 3 1o the end of certificate)

- The reporied expanded uncenainty is based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%.

The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

S

Sl-Units. The calibration procedure documented is intended to implement the requirements of ISOVIEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Lid.

e

s i

Date of Issue : Apr2. 2024 Laboratory Management | \,"‘o\ )I"
Page 1 of 3
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ADVANTAGE CENTER CO., LTD.

59/494 M. Frakham Road, T.Kukhet, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: ]nfo.accfEEiEZ@grnail.com

ACCL

wiw.accl-calibration.com

e pornsak2008@yahoo.coth
Certificate No.:  RA-2403030-15

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement @ | kHz

Select A
STD UUC Reading Error Uneertainty of
Setting Fast Slow Fast Slow Measurement { + dB)
94 dB 94.1 94.1 0.1 ol 0.88
114 dB 114.2 114.2 02 02 0.88
Seleet C
STD UUC Reading Error Uncertainty of
Setting Fasi Slow Fast Slow Measurement ( = dB)
94 dB 941 94.1 0.1 0.1 0.88
114 dB 1142 1142 02 02 0.88
Select Z
STD UUC Reading Error Uneertainty of
Setting Fast Slow Fast Slow Measurement ( = dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 1142 1142 0.2 02 0.88
STD = Standard

UUC = Unit Under Calibration

- End of Centificate -

g

ADVANTAGE CENTER CO., LTD.
59/494 M6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel, (66-2) 9873248-50 Fax (66-2) 9873252 E-mail: info.accl2662@gmail.com
pamsak2008@yahoo.coth

.
ACCL

www.accl-callbration com
wwwacel-cal.com
.

> ACCREDITED

CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RA-2403030-14
- Job No. RA-2403030

T ER TN

Equipment Name : Sound Level Meter
Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date : Feb 3, 2024
Serial Number : PN1912 Calibration Date : Feb 20, 2024
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.,Ltd.

563/1 Thoet Thai Rd., Bangwa,Phasicharoen,Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature

1 (25£2)%C Relative Humidity : (50 % 135) %RH

Result + No Adjustment (See data attached in page 3 to the end of certificate)

- The reported expanded uncertainty is bascd on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%.

[

The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to

SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/JAEC 17025 : 2017

L

- The working standard is indicated in page 2 of this certificate.
4, This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Lid.

Calibrated

Date of Issue : Mar 13, 2024 Laboratory Management

Page 1 of 3

) NN 70/97
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ADVANTAGE CENTER CO., LTD.

59/494 M, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info,achﬁGZ@gmaiLcum

“oe> ADVANTAGE CENTER CO., LTD. _ACCL _

959/494 M6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

" Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com T calleaioneom
www.sechalibrtion com whww.acel-cal.cam msak: @vahoo.
Tl .. pornsak2008@yahoo.coth e e et o pomsak2008@yahoo.co.th
Certificate No.:  RA-2403030-14 Certificate No.:  RA-2403030-14
Reference Standards Result of Calibration
Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024 TISTR Calibration Range : 94 dB, 114 dB Function : Mesurement @ | kHz
Select A
Trsecabitity STD UUC Reading Error Uncertainty of
This calibration is traceable to the International System of Unit via = Setting Fast Slow Fast Slow ML EE)
- TISTR : Thailand Institute of Scientific and Technological Research 94 dB 941 941 01 0.1 0.88
114 dB 114.1 114.1 0.1 01 088
Select C
STD UUC Reading Error Uneertainty of
Setting Fast Slow Fast Slow Measurement ( £ dB)
94 4B 94.1 94.1 0.1 0.1 0.88
114 dB 141 114.1 0.1 0.1 0.88
Select Z
STD ULC Reading Error Uneertainty of
Setting Fast Slow Fast Slow Measurement ( +dB)
94 dB 94.1 94.1 0.1 0.1 0.88
114 dB 114.2 1142 02 02 0.88
5TD = Standard

UUC = Unit Under Calibration

- End of Certificate -

i
fi y\’
.{ u““

Page 3 of 3
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bration, In-house Culibmtion Preparations, Source Inspection 150 9000 / 14000 Consultation, Statistical Quality Control, Statistical
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Production Control, New Product Soure

ibration. In-house Calibration Prepamtio

Test Equipment Ca » Source Inspection 150 5000/ 14000 Consultation, Statistical Quality Cont

2. Troubleshooting, Safety Enginecring consultations / Applications for warld wide Approvals and Certifications.

Production Cont lew Product Sou roubleshooti afety Engineering consultations / Applications for warld wide Approvitls and Cenifications.




% ADVANTAGE CENTER CO., LTD.
\ﬁ- 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

N ;
"=». ADVANTAGE CENTER CO., LTD. \l\\i//\_j;/ i o Tel. (66-2) 9873248-50 Fax: (66:2) 9873252 E-mail: info.accl2662@gmail.com

# ~
C = Woker s b msak2008@yahoo.co.th
- 59/494 M, Frakham Road. TKukhot, Lumlookkar, Pathumthani 12130 Thailnd m Vo e oy 2 ¥
i ; SR TROT A Naliot Acsradtation Boari
wwwacclcalbrioncom Ve (66:2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2662@gmailcom = /-—-/_:_‘\-\ 3 I CERESITER
mﬁmﬂk‘m p k2008@yahoo.coth /""’HJ'/T\N\“\‘ _:m;mnmnw e RS Certificate No.: RA-2401042-12
(IIE1}

CALIBRATION LABORATORY Reference Standards

. Equipment Name Serial No. Certificate No. Due Date Traceability to
Certificate No. RA-2401042-12
Sc ‘ali 3302 BP0/ 30, 202 S
b RS Sound Calibrator 1 7060330 EEL.BP.108/1066 Oet 30, 1024 TISTR
Traceability

FOR This calibration is traceable to the International System of Unit via :

Equipment Nami¢ : Sound Level Meter - TISTR : Thailand Institute of Scientific and Technological Research

Manufacturer ¢ Pulsar Instrument Calibration Procedure ;: CPE-04-01
Muodel : 44 Received Date @ Jan 22, 2024
Serial Number : PN2330 Calibration Date :  Jan 24, 2024
Customer Code : N/A Recommended Due Date © N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Ltd.

563/1 Thoet Thai Rd,, Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature 1 (25=22)0C Relative Humidity : (50 £ 15)%RH

Result 1 No Adjustment (Sce data attached in page 3 1o the end of centificate)

- The reported expanded uncenainty is based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 93%

[

- The Unit Under Calibration (LILIC) has been calibrated by using the working standard which is traceable to

SI-Units. The calibration procedure documented is intended 0 implement the requirements of ISOAEC 17025 : 2017

w

The working standard is indicated in page 2 of this centificate.

FY

- This report applics (o the item calibrated and shall not be reproduced except in full, without writlen approval by

Calibration Laboratory, Advantage Center Co., Lid.

Calibrated

Page 1 of 3
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ADVANTAGE CENTER CO., LTD.
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Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
pomsak2008@yahoo.coth

Certificate No. :

Calibration Range : 94 dB, 114 dB

RA-2401042-12

Result of Calibration

Function : Mesurement @ 1 kHz

Select A Fast response
STD UUC Reading Correction Uneertainty of
Setting (dB) (dB) Measurement ( +dB)
94.56 dB 94.5 0.06 (.88
11452 dB 114.6 -0.08 (181
Select A Slow response
STD UUC Reading Correction Uneertainty of
Sctling (dB) (dB) Measurement ( +dB)
94.56 dB 94.5 0.06 .88
114.52 dB 114.6 -0.08 0.88
Sclett € Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 945 0.06 0.88
114.52 dB 114.6 =0.0% .88
Seleet € Slow response
STD UUC Reading Correction Uncertainty of
Seuting (dB) (dB) Measurement { £ dB)
94.36 dB 94.5 0.06 (.88
114,52 dB 114.6 =008 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Centificale -

Page 3 of 3
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CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RA-2401042-11

Jdob No. RA-2401042

FOR

Equipment Name : Sound Level Meter

Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-0]
Model : 44 Received Date @ Jan 22, 2024
Serial Number : PN2348 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Lid,

5631 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions

Ambient Temperature : 25 Relative Humidity : (50 + 15) %RH

Result : NoAdj I (Scc data hed

in page 2 to the end of certificate)
1. The reported expanded uncenainty is based on a standard uneerainty multiplied by & coverage factork =2,

providing a level of confidence of approximately 95%.

(=]

+ The Unit Under Calibration {ULC) has been calibrated by using the working standard which is aceable o

S1-Units. The calibration procedure documented is intended 1o implement the requirements of ISOVEC 17025 - 2017

(=

- The working standard is indicated in page 2 of this certilicate.

I

- This report applies 1o the ilem calibrated and shall not be reproduced exeept in full, without written approval by

Calibrit]

Calibrated b

Date of Issue ; Jan 24, 2024 Laboratory Management

Page 1 of 3
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ACCL ACCL . '
e 59/494 M.6, Frakham Road, T.Kukhat, Lumlookkar, Pathumthani 12130 Thailand. ? 59/494 M., Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
oy Tel (66-2) 9873248:50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com — | Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
R o pornsak2008@yahoo.co.th vt cleon pornsak2008@yahoo.co.th
GeienENe:  RETAIOR Certiflcate No.: ~ RA-2401042-11
Reference Standards Result of Calibration
Equipment Name Serial No. Certificate No. Due Date Traceability to
st i i i il el THIR Calibration Range : 94 dB, 114 dB Function : Mesurement (@ | kHz

Select A Fasl response

Traceability
STD UUC Reading Caorrection Uneertainty of
This calibration is traceable w the International System of Unit via :
Setting (dB) (dB) Measurement ( +dB)
- TISTR : Thailand Institste of Scientific and Technological Research
94.56 dB 94.5 0.06 0.88
11452 dB 114.6 -0.08 0.88

Select A Slow response

STD UUC Reading Carrection Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94.56 dB 945 0.06 (.88
11452 dB 1146 -0.08 0.88

Seleet  C Fast response

STD UUC Reading Correction Uneertainty of
Seuting (dB) (dB) Measurement { +dB)
94.56 dB 94.5 0.06 (.88
11452 B 114.5 0.02 .88

Select  C Slow response

STD UUC Reading Correction Uneertainty of
Sctling (dB) (dB) Measurement ( + dB)
94.56 dB 94.5 0.06 0.88
114,52 dB 114.5 0.02 0.88

STD = Standard

UUC = Unit Under Calibration

- End of Centificate -

Page 2of3 Page 3 of'3
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W 59/494 M.G, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

M ” i
o — i, Tel. (66-2) 9873248-50 Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com
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~~4&. ADVANTAGE CENTER CO., LTD.

59/494 M6, Frakham Road. TXukhot, Lumlookkar, Pathumthani 12130 Thailand.

e,

L

o

ANSI Nationsi Acceeditation Boand

©wwwaechcalbrationcom | TEL (66:2) SBT3248-50  Fax: (66-2) 9873252  E-mail: infoaccl2662@gmailcom 2 47-—"-/:‘\"\-\“*\}? ACCREDITED
www acch-cal com 2008@yakoa.coth U NS —— Certiffeate No.:  RA-2401042-13
! 1 Hlil v CALIBRATION LABORATORY
CALIBRATION LABORATORY e
. Equipment Name Serial No. Certificate No. Due Date Traceability to
Certificate No, RA-2401042-13
S 3302 EEL.BP. o1 30, 202 5
oG, A s Sound Calibrator | 7060330 EEL.BP 108/ 1066 Oct 30, 2024 TISTR
Traceability
FOR This calibration is traceable to the International System of Unit via ;
Equipment Name : Sound Level Meter - TISTR : Thailand Institute of Scientific and Technological Research
Manufacturer : Pulsar Instrument Calibration Procedure : CPE-04-01
Model : 44 Received Date @ Jun 22, 2024
Serial Number : PN1934 Calibration Date : Jan 24, 2024
Customer Code : N/A Recommended Due Date @ N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co.. Lid.

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED ; Normal
Environmental Conditions
Ambient Temperature i (25x2)°C Relative Humidity : (50 + 15)%RH

Result + No Adjustment {See data attached in page 3 o the end of cerlificate)

The reporied expanded uncertainty is based on a standard uncertainty multiplicd by a coverage factor k =2,

providing a level of confidence ol approximately 95%.,

(]

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is raceable 1o

S1-Units. The calibration procedure documented is intended to implement the requirements of ISO/1EC 17025 : 2017

Ll

. The working standard is indicated in page 2 of this certificate,

Y

. This report applies w the item calibrated and shall not be reproduced except in full, without writien approvil by

Calibration Luboratory, Advantage Center Co., Lid.

Calibrated by

Page | of 3
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Certificate No. :

Calibration Range : 94 dB, 114 dB

RA-2401042-13

Result of Calibration

Function : Mesurement @ | kHz

Select A Fast response
STD UUC Reading Caorrection Uneertainty of
Setting (dB) (dB) Measurement [ = dB)
94.56 dB 94.4 0.16 0.88
11452 dB 1145 0.2 (.88
Seleet A Slow response
STD UUC Reading Correction Uneertainty of
Setting {dB) (dB) Measurement [ + dB)
94.56 dB 94.5 0de 0.88
114.52 dB 114.5 042 088
Select € Fast responsc
STD UUC Reading Correction Uneertainty of
Setting (dB) (dB) Measurement { + dB)
9456 dB 945 006 .88
11452 dB 114.5 0.02 0.88
Seleet € Slow response
STD UUC Reading Correction Uneertainty of
Setling 1dB) (dB) Measurement { + dB)
94.56 dB 94.5 0.6 (8K
114.52 dB 114.5 0.02 (.84

STD = Standard

UUC = Unil Under Calibration

- End of Certificate -

Page 3 0f 3
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CERTIFICATE OF CALIBRATION

NO. 20240120110

Name of Product: Sound Level Meter

Model ST-21D
Serial Number: 820790
Specification: Class 2
Conclusion: Pass
Date of calibration: 2024-01-14
Due Date: 2025-01-13

Calibrated by: _ 1"

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

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

1. Preliminary inspection: ~ 0K . -
4. Measuring up limit: 138 dBA

2 Type & serial No. of Microphone: AWAL4421A-000329 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 ¢ Z frequency /Hz A ¢ Z
20 -50.3 -6.1 -0.3 1000 0.1 0.0 0.0
315 -39.5 -3.1 0.0 2000 13 -0.1 0.0
63 -26.2 -0.8 0.0 4000 13 -0.6 0.0
125 -16.2 -0.2 0.0 8000 -11 -3.1 -0.1
250 -8.7 -0.1 0.0 12500 -1.0 -13.0 0.0
500 -3.2 0.0 0.0 / / / /

) NN 76/97




6. Self-generated noise ltems Measured value/dB Theorevtlaclzle(}zl;ulated Error/dB
Microphone replaced by electrical input signal device
LAeq,T 13.3 13.4 -0.1
25.0 4B(A) 262 dB(C) 33.3 dB(2) L5 1210 1210 00
7. F&S Weighting L10 19.0 19.0 0.0
Rate of the F weighting decrease (dB/s) 35.1 L50 103.0 103.0 0.0
Rate of the S weighting decrease (dB/s) 44 L70 811 87.0 0l
Deviation of F&S -01 L95 851 85.0 0l
8. Level Linearity (A-weighting at frequency 1kHz)
Uncertainty of measurement results:_0.4 dB (k=2)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB Environment conditions
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB ‘ Air temperature: 20 °C
Max error at 10dB steps below reference sound level 0.1 dB Relative humidity: 50 %
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB Static pressure: _101.8 kPa
9. Tone burst response (A Weighting) :
Test specifications:
Toneburst response /dB 1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
Single Toneburst duration /ms procedure SMIP004-CA-152.
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA 2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent

capacitance within atolerance of £20%.
500 0.0 -4.0 -29 -7.0 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.

200 -1.0 -1.4 -6.9 -1.0
References:
2 -18.2 -26.9 -26.9 -7.0
IEC61672-3 Sound Level Meters Part 3: Periodic tests
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 35 23 2.4 23 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.

AMANWIN -2 Ut 77/97
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CERTIFICATE OF CALIBRATION

NO. 20231009169

MName of Product: Sound Level Meter

Modei: iT-21D
Serial Number: 821044
Specification: Class 2
Conclusion: Pass.
Date of callbration; 2023-10-18
Due Date: 2024-10-17

This report certifies that all calibration equipment vsed in the test is traceable with the internal 1303001 procedures and mests all specification given
In the Manual(s] or respoctively surpass then, and applies only to the unit identified abowve,

This cartifleate i praduced with advanced equipment & precedures which parmit camprehanslve quallty assurance verification of all data supplied
herein.

I, This certiflcate of callkration shall not be reproduced except in Mull, without weitten permission of thie Scarlet Tech Co Lid Taiwan.

1. Preliminary inspection:  OK
4, Measuring up limit: 138 dBA
2. Type & serial No. of Microphone: _AWA144214-000677
5, Frequency weightings [Acoustic signal tests for Z weighting. ather

3. Adjustments ta indicated sound levals: electric signal tests.

Type of Calibrator_B&K 4331
Sound Pressure Level_94.0 dB

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

_ Frequency weighting / dB Frequency welghting f dB
frequency fHz A c 2z frequency fHz A c =
20 -504 52 .3 10 0.0 0.0 .0
JLE -39.4 -3 0.0 2000 13 =01 .G
63 -26.2 0.8 [Tl AGDO 1.3 .6 00
1i5 =182 -0z [ax] 3000 1.2 3.2 a4
250 8.8 -0.1 0.0 12500 -1 -13.1 00
500 -32 L] Q.0 7 ! ! !

&. Self-penerated noisa
NARNUIN J-

Micrephone replaced by electrical input signal device

|

25.0 dB{A} 26.5 dB(C) 35.1 dB{Z}
7. FES Waeiphting
Rate of the F weighting degrease (dB/s} 5.0
Rate of the 5 weighting decrease (dBfs} 4.3
Dewviation of F&S 0o
B. Level Linearity [A-weighting at frequency 1 kHz)
Reference sound lavel 30.0 08
Max error at 10dB steps upper reference sound level .1 dB
Max error at 1dB steps within 5d8 of the upper limit linear operating range 0.0 dB
Max error at 10d8 steps below reference sound level 0.1 dB
Max crror at 1dB steps within SdB upper the lower limit linear operating range 0.1 6
9. Tane burst response A Weighting) =
Tanehurst responsa fdB
Single Tonehurst duration /ms
Lagrmads Lagmge Lo LagLa Bawqrla
500 ag 4.0 2.8 10
200 -1.0 169 6.9 7.0
2 -18.2 -26.9 -26.4 =70
Q.25 B i | ! -38.0 -7.0
10. Peak € sound level (5D0Mz) 1
Tycke One oycle naminal value Positive halt nominal value Megative half neninal value
LCpeak-LC{dB) is 35 2.3 2.4 23 24

11. Qwerload indlcation:  Pags

12, Statistical anakysis function

Sweap signal maximum indicated sound level:  123.0 dB
A0 dg

Scan cycle time: 60 S; Measurement pericd: 180 5.

Sweap amplitude:

ttems Measured valuefd& Th“":lﬁ;::""m Errar/dB
Laeq.T 1133 1124 o1
15 1210 1210 0.0
Lo 115.0 1190 0.0

) Wt 78/97
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CERTIFICATE OF CALIBRATION
Uncertainty of measurement results: (.4 dB (k=2) NO. 20231009168
Mame of Produet: Sound Level Meter
Maodel: 51-210
Ervironment conditians: Serial Number: 821043
Alr temperature: 25 °C
Specification: Class 2
Refative humidity: _ 60 %
Static pressure: 1018 kPa Conclusion: Pass
References: Date of calibration; 2023-10-18
IECE1672-3 Sound Level Meters Part 3: Periodic tests Due Date: 2024-10-17

Calibrated by:

L This report certifies that all ealibration eguipment used in the tast is iraceable with the Internal 1509001 procedures and meets all specification given
in the Manual{s} ar respectively surpass then, and applies only ta the unit identified above.
Il This certificate s produced with advenced equipment & procedures which permit comprehensive quality assurance verification of all data supplied
hereln.
[i[% This certificate of calibration shall mat be reproduced except in full, without written permigsion of the Seaclet Tech Co Lid Taiwan,

1. Preliminary inspection; QK
2. Type & serial No. of Microphone: _AWA14421A-000644

5. Frequency wefghtings {Acoustic signal tests for Z weighting, other
3. Adjustments to Indicated sound levels: electric signal tests. )

Type of Calibrator_BRK 4231

Sound Pressure Level_34.0 dB

4. Measuring up limit: 138 da

Equivalent Free-field Sound Level {reference environment conditions} 93.8 dB

Frequency welghting f d6 Frequency weighting [ dB
frequenty fHz A ¢ z fraquency fHz A ¢ z
20 -50.3 62 a1 1004 N L] .0
315 =395 =31 -0.2 2000 13 =21 1X]
63 -26.2 -09 00 4000 13 0.6 oo
125 -16.2 L2 0.0 101 1.2 -3.2 0o
250 -8.8 0.0 o0 12500 -11.0 130 oo
500 -3.2 0.0 Qan ! i ! i

6. Salf-generated naise
MAKWIN -2 Ut 79/97
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Micropheone replaced by electrical input signal device

5.2 aBjA}

27.1 dB(C)

37.5 46{Z}

7. F&S Welghting

Rate of the F weighting decrease {dB/s)

Rate of the % weighting decrease {oB/s}

Deviation of F&5

. Level Linearlty {A-weighting at frequency 1 kHz)

Reference sound level 30.0 48

Max evror 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

Wax error at 10dB steps below reference sound leve| .1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Single Toneburst duration fms

Toneburst response fdi

Lt La

Lazrarla

500

0.0

4.0

200

-16.4

-26.9

028

10. Paak € sound level (500Hz} :

Lycke One cycle

nominal value

Positive half nominal value

Negative half

nominal value

LCpeak-LCidB) 35

35

24 24

2.3

2.4

11. Owerlpad indication:  Pa

12. Statistical anabysis function

Sweep signal maximum indicated sound level:  123.0 dB

Sweep amglitude: 40 dB

Scaneycletime: 60 5; Measurement period: 180 S.

Theoretical caiculated
Fherns. Measured value/dB ErrorfdB
value/fdA
LAeq,T 1133 1134 -1
is 1210 1714 o0g
S]] 115.0 1140 o0

ATIANUIN 3-2

L5l 103.0 102.0 0.0
L] &7l irld] 0.1
195 5.1 33.0 0.1

Uncertainty of measurement results: 0.4 d6 (k=2)

Environment condltions:
Alrtemperature: 25 T
Relative humidity: _ 60 %
Static pressure:  _101.8 kPa
References:

EC 61672-3 Sound Level Maters Part 3: Periodic tests

) Wt 80/97
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CERTIFICATE OF CALIBRATION

NG, 20231009167

Mame of Product: Sound Level Meter

Madel: 51-210
Serial Number: E21043
Specification: Oass 2
Conclusion: Pass
Date of calibration: 2023-10-18
Bue Date: 2024-10-17

L. This repart certifies that all calibration equipment used in the test is tracesble with the internal IS0%01 procedures ant meets all specification givan
In the Manual[s) or respactrvely surpass then, and applies only to the wnit identified above.
I This certiflcate is produced with advanced equipment & procodures which permit comprehensive quality assuranes venification of all data supplied
hergin,
. This certificate of calibration shall net be reproduced except in full, withgut written permission of the Scarlet Tech Co Ltd Taiwan,

1. Preliminary inspection:  OK
N 4. Measuring up limit: 138 dBA
2. Type & serlal No. of Microphone;  AWA14421A-000606
5. Frequency welghtings [Acoustic signal tests for 7 weighting, other

3., Adjustmears to indicated sound levels; elestric signad tests. )

Type of Calibrator_BRK 4231
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level freferance environment conditions) 93.8 dé

| Frequency welghting f dB Norrinal Frequency welghting / dB
frequency fHz a ¢ z frequency fHe A c z
x -50.3 4.3 -0.1 1000 01 ili] 0.0
315 -394 29 0.1 2000 14 <01 0.1
.1 -26.1 0.8 0.0 4000 1.3 4G 0.1
125 161 0.2 an A0 -1.2 =31 'R
250 -BE 0.0 oo 12508 =110 -13.0 0.0
Ee ] -3.2 L] 0.0 i f ! f

6. Self-generated noise

AIANUIN 3-2

Micophene replaced by electrical input signal device

L 251 dBiAp 26.5 dBiCH 34.6 gB(Z)
7. FRS Weighting
Rate of the F weighting decrease (diys) 5.0
Rate of the 5 weighting decrease (dB/fc) 43
Deviation of F&S 0.1
8. Levet Linearity {A-weighting at freguency 1 kHz}p
Reference sound level 50.0 d8
Max error at 1048 steps upper reference sound level 0.1 dB
Wax error at 1dB steps within 5dB of the upper limit linear operating range .0 dB
Max error at 100 steps below reference sound level 0.1 48
Max error ot 108 steps within 5dB upper the lower lirmit linear operating range 0.1 d&
9. Tone burst response {A Weighting} :
Toneburst response fdB
Single Toneburst duration fms
Lapmaclda Lemar-La LaeLa LingrLs
500 0.0 4.0 2.8 -10
200 1.0 -16.9 6.3 -70
a -18.2 -26.9 -26.9 -0
25 271 ) -36.0 -T0
10. Peak C sound level (500Hz) ¢
Cycle One oycle nominal value Pasitive half nomlnal value Mepative half norminal valug
‘ LCpeak-LT{dB] 3.5 35 2.3 2.4 2.3 24
11. Qverload indicatibn:  Pass
12. Statfstical analysis function
Sweep signal maximum indicated sound level: 123.0 di
Sweep amplitude: 40 dB
Scan cycle fime: 60 %; Measurement period: 180 5.
= ical caloulated
Teems Measured value/di Theoretical calculat Ercor/dB
walue /dB&
Laeq,T 1123 1134 01
L5 1210 121.0 oa
L0 1190 119.0 [o1+}
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Uncertainty of measurement results: 0.4 dB (k=2)

Erwironment conditians:
Airtemperature:  _25 °C
Relative humidity: _ 60 =
Static pressure: 1018 kPa
References:

IECE1672-3 Saund Level Meters Part 3: Periodic tests

AIANUIN 3-2
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CALIBRATION LABORATORY

Certificate No. RA-2401042-7

Job No. RA-2401042

FOR

Equipment Name : Sound Level Meter

Munufacturer : RION Calibration Procedure : CPE-04-0]
Model : NL-21 Received Date @ Jan 22, 2024
Serial Number : 00265092 Calibration Date : Jan 24, 2024
Costomer Code ; N/A Recommended Due Date : N/A

Location of Calibration : In Lab
Customer Name : Smile Laboratory Co., Lid,

563/1 Thoet Thai Rd., Bangwa, Phasicharoen, Bangkok 10160

CONDITION AS RECEIVED : Normal
Environmental Conditions

Ambient Temperature 1 (25=2)C Relative Humidity : (50 +15) %RH

Result + No Adjustment {Sce datn attached in page 3 to the end of certificate)
I The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable 1o
S1-Units. The calibration procedure documented is intended to implerient the requirements of ISOYIEC 17025 : 2017
3. The working standard is indicated in page 2 of this centificale,
4. This report applies to the item calibrated and shall not be reproduced except in full, without writicn approval by
Calibration Laboratory, Advantage Center Co., Lid
Calibr

Page 1 of 3
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ACCL
e

wwwacehcalibrgion.com

ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thalland.
Tel, (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com

I pornsak2008@yahoo.co.th
Certificate No.: RA-2401042-7

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP. 108/1 066 Oct 30, 2024 TISTR
Traceability

This calibration is traceable 1o the Imernational Systern of Unit via :

- TISTR : Thailand Institue of Scientilic and Technological Research

Page 2of3

Test Equipment Calibration, |

Production Control. New

e Calibration Preparations, Source

roduct Seurcing, Troubleshooting. Safety Engines

T consul it ons

Npphicatioms for world

v Control, Stanisticsl

~~
ACCL

o

swoww.acrd cal beation com

wiwacri-cal.com
www s RiassTie cm

ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

Tel. (66-2) 9873248-50

pornsak2008@yahoo.co.th

Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com

Certificate No. :

RA-2401042-7

Result of Calibration

Calibration Range : 94 B, | 14 dB

Function : Mesurement @ | kHz

Select A Fast response
STD UUC Reading Correclion Uncertainty of
Setting 1dB) 1dB} Measurement { +dB)
94.56 dB 94.5 0.06 0.88
114.52 dB 114.5 0.02 (.88
Select A Slow response
STD UUC Reading Correction Uneertainty of
Sctling (dB) (dB) Measurement { = dB)
94.56 dB 94.5 0.06 0.88
11452 dB 114.6 -0.08 0.88
Seleet € Fast response
STD UUC Reading Correclion Uncerlainty of
Setting (dB) (dB) Measurement ( = dB)
94.56 dB 94.5 .06 .88
114.52 dB 1145 0.02 0.88
Select € Slow response
STD UUC Reading Correction Uncertainty off
Setting (dB) (dB) Measurement ( =dB}
94.56 dB 94.5 0.06 0.88
114.52 dB 114.6 108 {1.K8

STD= Standard

UUC = Unit Under Calibration

bk and Centific THNANUIN 9-1

- End of Certificate -

Page 3 of 3
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TECIINQLOGY PROMOTION ABSOCIATION (THAILANI-JAPAN)

CORPORATE SERVICES 3 RQUIPMENT CALIFEATIN AND THITENG SERVICES
5344 PATTANAKARN ROAT SO7 18, $UANLLUANG, SUANLUANG BANGRCHE L2150

PRL, B 2717360027

——
oy,

P N
OG-S TSRS
Fu. 027109224 CALIRRATIEN 0000
Cert.Na.: 21CHI55E
Page.; 1of 3

Certificate of Calibration

Equipment ;
Manufacturer :

Madel

Serial No, ¢

D Mo,

Condition As-Recefved:
Rerceivad Date ;
Cafibration Date ¢
Referenge :

Submitted by :

Ambient Temperature
Relative Humidity :
Calibration Procedure :

pH Meter

Mettler Toledg

Five Easy
BE7IE3A7E
PH-D2Z

tised it

05 November 2(:21
0% Novamber 2027
211 1-0238WN-1

Eco Cursultant Co., L,
32/3-4 Moo 4. Tamben Talkea,
Amphur Samkhok, Phatum Thanee 12180

(25 = 2.5) C

(50 £ 15) %

In - house method

- CP-CHS by direct measurement with standard
volage calibrator and direct measurement with
caertified reference maserial (CRM)

- CP-CH8 by companison with standard thermometer

The Uncertusaties are for 2 confidence probrbility of approximately $5%

Thes cotmlicalz may s b renradiced ather than o full, cxeept winh the pros wiitien

Apgezad! of the hesd of Corporie Serveves 3 - Byvipmen Calibrasion and Testing Scrvices

A Q032758

Gondition of this calibration result
1. Retgrence Standard instrment
Instrument

1} Document Process Calibrator

2) Ref. Standard Themnometer
This certification is traceable to the international Sysiem of Unit maimtained at-
- Traceable o Nallonal Institute of Metrpiogy (Thaitand), NIT

2. Certified Fgference Matarials

Serial Ko,

Ead30048 130RCHE

3240076

1D No.

BORCA33

JE—

Cert. No,
21E2882
21193

Cert No_:
Fage.:

21CH1558
20f3

Bue Date

25 Aug 2022
14 Feb 2022

: The measurernent results are traceable to St ihrough GP4 chem Lid..
AMSL-ASQ MNatonal Accreditation Board, Accradited Me. AR-1835

Buiter Jolution Manufagturer Lot Mg, Exp. daje
oH 4.008 CPA chem TEIGTG 02 Aug 2022
pH B.8BZ CPA chem BT 02 Aug 2022
pH 30015 CPA chem 761015 02 Aug 2023
3. This cerlificate is valid gnly 10 the item cafibrated on date and place of calibration.
Calibratign Results
Function : mV Measuremsent
Parforming standard curve by Fluke af pH {4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Vohage Actual Reading Measurement factor
Calibration Input { V) &
pH my my pH
pH Meter 400 17748 17T 4.01 058 200
SN.: BB17388478 7.00 800 1] 7.01 0.58 240
10.00 -177.43 ~I7T 10.04 058 2400

MAKWIN -2 UL 85/97
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Cart.No.: 21CH1338B
Page.: 3af3
Calibration Resulls
Fungtion : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unik Under Slandard pH Actual pH | Actual mv Uncertainty of | Covarage
Calibration Buffer Solution Reading Reading |pH ement factor
.{m¥) {£} L
pH Electrode 4008 3.0% 175 0.0(66 205
5/N.: 9418156 6.882 £.99 3 2012 207
10015 2.98 «165 0013 2.07
Function : Temperature Measurement
(*} Without ad]usimem
This equipment was connecled with Temperature Frabe;
- Model : -
- Serigl No. . 2418196
Dimansion of prabe:
- Length : 120 mm,
- Diameter 12 mm.
- Immersion Depth : 100 men.
Calibration Stapdard uue* Ervor Uncertalnty of | Coverage
Point TFemperature Reading measurament factor
{"Ch {*c] 1°C} (°cy [ cy k
250 23003 252 0.197 0.20 200

Remark : - UPCT = Unit Under Callbration

The reported uncerainty of megsurement was based on a slandard uncedainty rultiplied by a ooverage
factor k, providing = lavel of confidance of approdimataly 935 %,

-ofo-

a 1081115
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PerkinEimsr PorkinEimear
Purge and Trap Sampler Preventive Maintenance (PM) ~ .. Component List
Company Name: [Eco eonsaltant Co..Ltd scumtgzrﬁ:; J’I Serial # F‘E'rrmn;are Configuration Not
: C erslon
Address 32/3-4 Moot T.Taiko, Amphur, Samkok, Pathumchan. 12850 L g >
{Instrupent Location}: [Thailamd Clarus6B0 6EDS 15052702 REV.5.1.81 ClanusG80
i LS 6264002 i P Number: ' P of 2
Serial Number: Do e e ? 1enovo Thinkeenter  15m; MJI0RGYPG  MWindow? ILenove Thinkeenter
Customer Name M. Thitima Telephone 02-5044366
{¥ applicable): Number
Service Engineer  [Pramote Chaisom Service Qrder - WO.01383164
Nams: Mumbar: !
3 302 | -
Dats PM Performed: |50-May-2022 E. .ﬂggmptn;_nua - po-Nov- 2022 ]
[i= KT TR ¢ o o
... Parts Lists
Part Number Release Fublication Date | )
Parts included with the PM
THOZ370088 B May 2013 PerkinSinwer’ Part Humber Expiration
{it Bescription Quantity BatchlLot# Date
Seope applicable] I kil
The purpose of this ©M |5 10 ensure the cortinued functionality of the AmmX purge and Irap by INA
inspecting and replaing any worn or damaged pars. This service shoukd only be perfomed by a trained
representative of PedkinElmer. The customer should save their melhod bafore the PM begins.
Genaral instructons:
The customer musl provide the engineer operational data to demonstrale recent
instrument paformanice prior fo skarting the PR, Always check with the customer bafore
making any changes that may affect the customer's anatysis or callbration, inciuding & .
currert back-up of system software andfor data fles. The completed document shouk! be Additional Tools Required for PH
signed by @n authorized PerkinElmer and customer representative and leftwith the i —
customer Update the PM sficker and instrument logbook as required. Part Number | R . Calibration
X {if Pescription Quanltity Serial # Due Date
applicable) i - - Lok}
Capyright Snformation E ; 2 SNow-2072
This ¢ " ins proprietary | o that s px d by ight. A4 rights are reserved. LFO21-050 Fluke 179 multimeter ¥ 22460228 d-Now-2022
Mo part of this p fon may be reproduced in ary form wh YET B lated into any
withoul the prcr, weitten pemiselon of ParkinEkner, tng. Copyright £ 2043 PerkinElmer, Ine.
Trademaris
Reqi namas, . ete. used in this document, even when not specifically marited as such. Additional Reagenis and Standards Required for PM
are protected by law, PerinElmer is a ragistared tradesmark of FerkinEimer. Inc. Al other irademarks
and registered trademiarks nol owned by PerinEkner, inc, or lts subsidiaries that are depicted herein are Part Humber | Expiration
the property of their rzspactive awness, Except as specifically set forth in its terms and conditions A . -] - Description Quantity BatchiLot ¥
of sale, PerkinElover makes no Warranty of any kind with regard to this decument, incuding, mlmue’ C Yy
but not miwmd to, the implied jes of merch bility and fin#ss for 2 particular purpose. -
PersinElmer shall not be liable for incidental or quent ges in ion with the furnishing NAA
o uge of this document.
]

MAKWIN -2 UL 87/97
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Procedure Checklist
Use {X } to check off those steps in the checkllst that have besn completed,
General:

Asgk customer about unit’s performance since last visit.
Check incomirg AC ine Voltage for praper levels and grounding.

Mechanical:

Check 3l mechanical adjustments. Adjust i necessary.

insgect all gas line flers & traps. Replace ¥ necassary with cuslomer supplisd spares.
Leak-check all fittings from gas seurce to instrument.

Inzpect the sample needle.

Inspecl Analytical trap,

Chack and replace pendl fifler {if necessary}.

Perdamn & complete system leak test & replace any defective seals or fillings with
cusiomer supplied spares.

Check ihat all carrier gas controis & solenoids are funclioning cerrectly

Check and clean the vial [ifl assembly

Chezk and clean the rebot amm assembly.

Check and clean the sparger gl {Change ¥ Y

Check and clean the Cooling part,

Clean exierior of instrurment.

Electrical:

inspect and ¢lgan PC boards,

Chack for any looge cables & connedtors,

Check unil's firmware version & upgrade to cument levels if necessary.

Check all power supply vofages.

Check the oven, transfer line & neated valve temperatures rise & stabilize when sat to 150°C,

Raview:

Review with the customer PM work gerformed.

Raview with the customer routine mairtanance procedures.

Digcuss recommended customes-supplied malerials to have on hand.
Atlach PM slicker.

Update Logbook

§>

PerkinElmsr’
Additional Comments
Additional Comments Regarding the Pt
Review
The graventive maiph hecks and if applicable perf tests for

Purge and Trap sampler have been completed.

This Purge and Trap  HPasses 0 Fails  the preventive maintenance.
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Perkin=imey’ Perkinzims:s

GC Clarus 600/680 Preventive Maintenance (PM} Component List

prior, written permission of Parkin Ebmer, inc. Copyright & 2013 PerkanElmer, inc.

Trademarks

R d names, eit., ysed in this document, even when not spedfically marked as such, am
prow;‘bed by ke, ParkinEimer i 4 registerad tradernark of PerkinElimer, Ins. A1l gther rademarks and
recpsterad trademarks ot owned by PerkinEimes, int. o #5 subsiiares thal arg dapicled hervin ore the
preperty of thair respective owners. Except as specifically sot forth in its teres and condifsons of sals,
PerkinElmer makes no Warranty ufanyklnd with regard Lo this document. including, but not Gited
to, the i ies of bifity 2nd fitness fora pammlarpurpoae PaginEimer shall not
be liable for ingidental or i in fion wilh the R g or us of 1hEs document.

Company Name: Eeo Consultant Go.,Ltd. Component / Serial¥ Software Configuration Notes
Add Specific Moded Version
: ress 32134 Mosd T.TaIKo. Amphur. Samkok, Pathumtheni, 12160
{Instrument Locaticn): Thatiand Lenova Thinkoenter S MJDR2GBYPR Wintiea'?
| Serlat Number: BBOS1 1052702 . Service Ta NBZAPSSFAM
: Customet Name N
{if appl'mb'le): M. Thilitna _m number: 2of 2
Service Enginger . Service Order ;
Name: Pramote Chatsom |- Numnber; Wo-o1eanstn l E
. Next PM Due - : :
Date PM Performed: 30-May-2022 : Date: - 30-Noy-2032
{DD-UMMYYY 100 pr Py
foina Parts Lists
Part Number Refease | .-Publication Date -, > ;
) Additional Toolks Required for PM
THEG370070 c August 2016 Perkintimear’ Fart Number ! Calibration |
{#f applicabie) Description Quantity i Serlal# Due Date
I L]
Seape LFO20-050 | Fiuke Multmeter 1 22460228 | Dd-Now2022
The purpase of this PM s to ansure the sonfinued funclionality of the Chatus £00 and Clanus 680 GC by
inspecting and rplacing any wom or damaged parts, Thic senvice should only be performed by 2 3
trainad rapresentative of PeckinElmer. The custormer shoutd save their method before the PM begins.
Ganeral Instructions: ents i
The custamer must provide tha 1l data b o te recer insthument perfomance Addltional Reag and Standards Required for PM
piior 10 starting the PR1, Abways chack with the customer bafore making sy charges that may affect the Part Number Expiration
s ysis or Sl irelucing a curmerd Dack-up of system sottware andlor data fies, The f ficable] Description uanty BatchiLot # Date
completed doctamment showld be signed by an ized Park and p live and left (I PR ) bﬁ @ ey T
wilh the saslorner, Lipdate the PR shicksr and | gl a5 requined. - -
NI&
Gopwight mro:mal.lon : !
P yi hon that is protacted by copyright, All ighis are neserved, Mo part i
aflhus i ayne produced in any form wha or into any language wittout the i <

MAKWIN -2 UL 89/97
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PerkinEimer”

1. General:
A

2. Electron
%

0

Procedure Checklist

Use (Qf Yyto chack aff those stens in the checklist that have been completed,

Review the instrument pesformance with the cusiomer and document any
recent problems,

Check incoming AG line voltage for proper levels and grounding.
L-M 220 Vot
L-G___220 . Vol
N-G___Dnao __ Volt

*Neutral lo grownd rat mare than 4.5 volis peak (o pgak
Inspect &l gas iine fillers and traps; Replace i necessary with customer
suppiied spares,
Carrer gas [ Helium [J Nitrogen [Hydrogen
Maisiure level [Good [JNeed 1o replace [ Olher

Detector gas I Air Zero HlHydrogen [Nitragen{Hsiium
Moistire level 7] Good [ Need o replace [JOther

Inspect the customer log book and make any appropriste PM eniries.

Leak check all fittings from the gas source to instrument.
Gas leakage [Pass [JFail Comment

Perform general inspection of syster for cleanfin®ss.

Inspect for funclionat and clean elecironic cooling and aven vent fans
Electronic cooling fan Flves OhNo

Owven cooling fan Aves [1Ne

ic:

Check over termperature. Callbrate if necessary,
Oven tempersture sef point 150 'C |8 Pass ] Fail

Cheek sub-amilent option. {If instefied).
Oven temperaure sl poind 5 °C  [1Pass [Fail

Perfom routine mainienance on detectorfinjecior. Replace pars as necessary

with customer supplied spares.

| B

PerkinEimer’
& Check Flows, including split flows if applicable. Cafibrate ¥ necessary.
Carrier flow Pass
Spril flow Pass
A Check detector gas flows and adjust if necessary.
Detectar flow  Pass
1 Autasampier instatied K ves [1 No
Check awtosampler sensor for wear and replace if necessary.
Vial sensor Pass
Cioor sensor Fags
Tower sertor Pass
Plunger sensot Pass
Blevator sensor Pass
¥ Remove syringe, manually flush. Replace with customer supplied spare if
necessary.
B Check firmware version, Upgrade to cument levels if necessary.
Firmware version 7.0.1
! Measure all aceessible power supply voltages.
5 Voit Pass
+15 Vol Pass
-15 Volt Pass
24 Volt Pass
¥l Record 2l detector voltage signal.

Detector Channe! A 0,85 my.
Delectar Channei 8 _ _ WA mV.

3. Diagnostics Tests:

%]
A
3]
%]
7}
Y|
4. Review:

a
i
4|
4|
%]

Rur: instrument diagnostics.
BRAM Pass
EPROM  Pass

Run Autosampler dlagnostics.
BRAM Pass
EPROM  Prsgg

Review wilh 1he custorner PM work performed,

Review wilh the custemer routine maintenance procedures.

Discuss recommended customer-supplied matatids to have on hand
Atlach PM sticker.

Uipdate Logbook.

N GO

- ANARLIN §-2 U 90497
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PaerkinTimar

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If applicable perfor tests for
ClarusE00/680 GC have been complated.

This Claruscoesa GC Pass the pr tiv it

MAKWIN -2 Ut 91/97
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Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

B

PerkinSimer
Company Name: Eco Consultant Co.,Ltd. rkin
Address . .
{instrument Location): 3?:;;;21&04 T.Taike, Amphur. Samkak, Pathurnthani, 12150 Component List
" . . Component/ Software "
Serial Number: 848NEO52104 - PM Number: . 2of2 Spacific Model Serial # Version Configuration Notes
Customer Name - Telephone
(if applicable): Ms.Thitima Number: NA NI
Service Englneer ; Service Order
Name: Pramote Chaisom ' Numiber: WO-01800800
3 Next PM Due
Date Pl Performed: 30-May-2022 Date: . 30-Nov-2022
(CD-MMM-¥YTY
Part Number Release | Publication Date g >
o . Parts lists
THO9370064 c March 2013 PerkinEhmvesr
Parts Includad with the PM
Scope Part Number Expiration
The purpose of this PM is ta ensure the continued functionality of the Turbomass/Clarus (if Description Quantity Batch/Lot # Date
M$SQ8 MS by inspecting and replacing any wom or damaged parts. This sefvice should only be "applicabls) (MMYY)
perfarmed by a trained representative of PerkinElmer, The customer should save thair method before
the PM begins, NIA
General instructions: ;
The customer must provide the engineer operational data 1o demonstrate recent insturnent
performance priof (o staring the PM. Always check with the customer before making any changes
ihat may affect the customer’s anslyss or cafibration, including a current back-up of system software
andfor data files The completed document should be signed by an authorized PerkinEimer 3 :
and customer represemtative and left with the customer Updale the PM sficker and instrument Additional Tools Required for P
Woghook, as reguired. Part Number . Calibration
. N F - . Descriplion Quantity Serlal # Due Date
Copyright Information applicable) - LT
This documenit conlains proprietary information that is protectad by copyright.  All sights are
resarved. No part of this publication may be reproduced in any form whatscevsr or iranslated LFO20-050 Fle! 79 mulimeter 1 22450222 4-Mov-2022
into any @rguage without the prior, written permission of PerkinElmer. Inc Copyright &
2013 PerkinElmer, Inc.
Trademarks ) . Additional Reagents and Standards Required for PM
Registered r trad ks, etc. Lzed In this document, even when not specifically marked a3 i
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer. inc. All other Fart Number Expiration
trademarks and registered ragemerks not owned by PerkinElmer, Inc. or its subsidiaries thet are : Aif Description Quantity BatchiLot # Date
depicied herein ara the property of their respective owners. Except as spacifically set forth in its apphcable) HMren
terms and conditions of sale, PerkinElmer makes no wamanty of any kind with regard to
this document. including, but net limited to, the implied warranties of merchantabifity and IR,
fitness for a particular purpose. PerkinEimer shall not be liable for incidental or consequential
damages in connection with the fumishing or use of this document.

MAKWIN -2 UL 92/97
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Procedure Checklist

\se | x ) ta check off those steps In the checklist Lhat bave been completed.
General:
Column type
Carrier gas fow 12l 1 mumin,
Review the mstrument performance with the customer and document any recent problems.
inspact the customer fog book snd make any appropriate P entrles.
Check incoming AC line voltage for proper levels and grournding.

Elte 5ms

BEEEEH

Mechanical:

inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the oil in the fore pume.,

Inzpect carlridge in fore pump vacuum fiter: replace adsorbend bead if necessary.
Raplace the exhaust vapor mist filter on the fore pump.

Remove and clean the jon source assembly. Use the insulatar Replacement ¥l andfor Optics
Repl Kit if y

Replace tha filament.

Remove and dean the pre-quad rods.

Chserve Wide Pange Gauge pressure; chean/adjust if required.

inspect and clean 25 needed all PC hoards and bottom inside of M5 chassis.

EEEd REEEEE

Electrical:
Check head amp offset, Adjust it necessary for proper value (Service Manual ).

Operational Tests:
Vacuum pressire.

Airfeeater leak check
AutcTune and mass calibration.

Make a Chromalographic injection 50 verify peak shape and integrity anly (nat meant for sensitivity
test).

BEEEA

i

i>

PerkinEimer’

PL Maintenance:

F Uslele all unnecessary temporary files.
i Empty deleled files from recycle bin.,
Ferform hard drive defragmentation.

Review:
Review with the cuslomer PM work performed.
Review with the customer routine mainlenance procedures.

[ Oiscuss recommended cusis m

to have an hand.

Additional Comrnents

Additional Cormments Regarding the PM

Review

The preventive maimtenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

i

FPazs tha preventive maintenance.

; MIARUIN 9-2 91N 93497
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HCPO16023
Pearikin .
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
customer - ECQ Consultance Date Tasted: March 24, 2022
Recommendation Recettification
Address ! 13321344 Period g
Finua Mot Enamuian Recertification Due: September 23, 2021
Unarstd 12160 Date Last Certified: March 23, 2022
tUser Name: Koofa Visi Number: 2of2
Phons: PerkinElmer Pheone: 02-718-6420 ext 206
Email: PerkinElmer Fax: 02-318-8597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODER SERIAL NUMBER
OFTIMA 3000 OT8N1408041C WinLab32 Version 5.5.0.0714
TESTED EQUIPMEMT CALIBRATION NUMBER EXPIRATION
1PV Methods
ITEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 110 NOBS-1578 AU 20, 2022
Mixed standard 11100 N&30-0221 RMAY 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
19 3% HNO3

Page 1ot 4

PeriinEler Lid. 290 Sof 17. Rama 9 Rozd. Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

ICPG16023

MAINTENANCE AND 1PV TEST CERTIFICATE MODEL

OPTINA 8000
SERIAL MUMBER : 07BN1408041C DATE TESTED : March 24, 2022
FARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0009 0.00755 nm
Ni 231.604 nm =001 0.00882 T
NE 341476 nm 20815 £.01363 it
Spectral Resolution : VIS Ba 455403 nm < 0.020 0.01609 nm
Precision
Zn 206200 nm % RGD £1.0 0.24 Y
Mg 280.Z71 om %wRsD =510 0.88 %
Mg 285.213nm % RSO =10 0.81 %,
Ba 455403 nm %RSD 3.0 0.30 kA
Detection Limits @ Axtat As  193.696 nm 3(SD) ppl 7.29 b
Se 196.026 pm 3(SD) ppb 1.21 ppl
T 140.801 nmi 3{3D) ppl 4.71 [slni]
Pb 220353 nm 35S0} ppb _8zs epb
Detection Limits : Radial A= 193.656 nm 3501 ppb 8.79 peb
Zn 213.857 nm A(SD) pp 0.5 ppb
EEn 257.610 nm 35D ppb 212 ppb
La 379.476 nm 38D} ppb 0.82 ppb
Ba 455402 nm 3(S0) ppb 0.09 fereis]
Ba 493.408 nm (8D} ppb 0.68 pob
BEC : Axlal (18 X 1000)4I5-18} #Mn 257510 nm <30 ppb 13.25 oot
BEC : Radiai {|B X 1000015-15) Mp 257.610 nm <30 ppb 26 .68 prb
Page dof 4

Perkintler Ltd. 290 Sei 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Banghkak 10318, Thaitand
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= - FerkipEimar Lid,
Perkin S$pi 17 Ramma 8 Read
Khwang Banghapl, Khet Huay Kwang
Bangkok 10310
Perkin. =~ Lol
) Tek BB Z7 78 6420 ; Fax: +66 2 219 7900
For the Better hitp e prrkingimer.eom
Service Report
Wt Drier Humber . Aty Code  Blllng Type Requexted Stert Dakt Modal Serlel bumbar
i wodtegad Fiaaned Conivact 1810172565 1529 W, ; T stewiiraisty TES 14680410
WO momignence _ ] _. JerHOTHO
Servke Hep_ruwnialiw Maret Coniract Mumier Expiey Chate Equsmant 10 System (D
¥ Khwanchai o sc 120672023 NI tuik,
LR Pumber
Equoment Lecaxdon Bl T Narne
i widn T8 mavaunun $aia P 1 BTR nowllmend Siie |
Fwnpaiulan duinnriTon
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PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: nNOG91S7Y
Description: Multi-Eierment Standard
Matrix: 2% HNGa

Lot Number: 57-024CRX1

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Moasured SRM Anaiyte Labreled Measured SRM
50.0ugml. 5G.0 povml 303" Ml O pgiml 100 pfml 33E
530wl 50.3 ppiml 3t Sr 103.0 piml 0.0 ugrmL 2153a8°
HEuml 100 ml A2¥an Zn 10.0 ugmi 100 pgtmL 368"
oLl 0.0 31280* Ba 100 pgimt .07 pgimb 31048
10,0 gl 10,1 pgamd b g Mg 1.00 ygfmt. 1.0 ppfmL 3337a"

* - ihientes NIST SHM T - menicates CRM (when MIST SRM is not g ebie)

Reference Mult: Lot 2-84MJ, 3158k, 4-38M.
Refer 12 sige 2 for detalls of cerification.

Bfances are calibrated with wemht seis irsceabie o NIST
\We gugrames that vur PeainEimer Tral) Atamie Specirestopy Standards ace sfalle and accurate 1 20, &% of certifed
uniil tre iiion date, prgi the standards are kep! lightly tappcd ared srurcﬂ unger harmal l[abpsstory
condikers. THE value is thesum ol @ i SErES with {he anal ipetting . and diuting to final
volume, Eor these sohutions we Use tgh pority atids ASTM Type | water {18 megonm doupie delunmm and lpached, trle-cins

nElmaes Inc,

Vige fine) flasaffices For a conoplers Listing of eur global offices.

Certification Oates  WOY =~ = Zﬂﬁ
Expiration Date: MAY 3 ﬁ 21]23

T
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- PerkinElmer Pure
Atomic Speciroscopy Sff_ndard

&;;Tté}ﬁ'cate of Analysis

PerkinElmer Number:  sjoanoz2y

J— t.f

Description: Instrument Calibration Standard 4
Matrix: K% HNDy
Lot Number: S4-1340RY1 Crertification Date: FEE - - 2[]21
Explration Date:  AUG I A 2072
* Instrumental Analysis using OPTIMA 7300 DV ICF Spectrometer;
Analyle  Labeled Mazsured SRM Anaiyts Labeled Measured SRM
As T00upimL. 103 pginL 31038 Pe S0.0 ptml. 0.t poimb a2
b1l 100 ppmt. 107 pgint ER Se S0.0 pptml 48,8 pgimL 343
Cd  5R0pgml 500 ppmL 31087
~ - Incicates MIET SRM 1 - Nicaies GRM fwhen HIST SRM I3 ned gnilnble)
Reference Mulli; Lot 52-178CR, 117772
Refer 1o side 2 for details of cartification.
i3
4
2=
2l
d70
; Batances pre cibraied with welghd =213 fmceable to NIST
Wie guarantee that our PerkinEimar Purs Alomie Specroscoby Standents ale stobie and 2cowale 1o +0.5% of cenifed
GO urill Ihe . dale, prov the i are hepl ghtly capped and clorad under npmial laboratory
wonditiens. Thia vahne & the sum of i ey J with ke peRing, and JRuling to ml
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