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High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : _SECOT Co.,Ltd. Calibration Date : _Jan 13, 2022
Hi-Vol Pump No. : __ BH-002 Indicator No. : CM-01
Amb. Temp (°C) : 25 Press (mmHg) : __ 760
Calibration by : __ Mr.Punkawin K.
Plate | Indicate (X)| True H,O |Actual Flow (Y)| XY X*  |Remark
(cm. ) ( in.) (cfm)

18 16.20 11.90 57.45 930.69 262.44

13 13.40 9.30 51.10 684.74 179.56

10 11.00 7.40 45.72 502.92 121.00

1 7.00 4.90 37.44 262.08 49.00

5 4.20 3.00 29.58 124.24 17.64

Sum 51.80 36.50 221.29 2,504.67 629.64

Calibrated by : %ﬂw Approved by : W!'ym}@ k.

{Jan 2022/BH-002/21R01/2022]

CAL-FROMO001

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 13, 2022
Hi-Vol Pump No. : __ BH-003 Indicator No. : CM-01
Amb. Temp (°C) : 25 Press (mmHg) : 760
Calibration by : _ Mr.Punkawin K.
Plate | Indicate (X) | True H,O |Actual Flow (Y) XY X2 Remark
(cm.) ( in.) (cfm)
18 18.20 12.30 58.38 1.062.52 331.24
13 15.00 9.80 52.42 786.30 225.00
10 11.80 7.50 46.02 543.04 139.24
7 7.80 5.00 37.81 294.92 60.84
5 4.60 3.00 29.58 136.07 21.16
Sum 57.40 37.60 22421 2,822.84 777.48
Calibrated by : ;Qowéwm Approved by : s Yuﬁ;ya ke
CAL-FROMO01

{Jan 2622/BH-003/21/01/2022]
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High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : _SECOT Co.,Ltd. Calibration Date : _Jan 13, 2022
Hi-Vol Pump No. : __ BH-011 Indicator No. : CM-01
Amb. Temp (°C) : 25 Press (mmHg) : 760
Calibration by : _ Mr.Punkawin K.
Plate | Indicate (X) | True H,O |Actual Flow (Y)| XY X*  |Remark
(cm.) ( in.) (cfm)

18 18.00 12.80 59.53 1,071.54 324.00

13 14.40 10.00 52.94 762.34 207.36

10 11.60 7.80 46.90 544.04 134.56

7 7.60 5.00 37.81 287.36 57.76

5 4.40 3.10 30.04 132.18 19.36

Sum 56.00 38.70 227.22 2,797.45 743.04

Calibrated by : RBerdoirin Approved by : '/Y"ruﬁ:ﬂt ke

[Jan 2022/BH-011/21/01/2022)

CAL-FROMO001

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 13, 2022
Hi-Vol Pump No.:  BH-007 Indicator No. : CM-01
Amb. Temp (°C) : 25 Press (mmHg) : 760
Calibration by : _ Mr.Punkawin K.
Plate | Indicate (X)| True H,O [Actual Flow (Y) XY X? Remark
(em. ) ((in.) (cfm)

18 18.20 12.50 58.84 1,070.89 331.24

13 15.00 10.00 52.94 794.10 225.00

10 11.80 7.80 46.90 553.42 139.24

7 7.60 5.00 37.81 287.36 57.76

5 4.40 3.00 29.58 130.15 19.36

Sum 57.00 38.30 226.07 2,835.92 772.60

Calibrated by : Roivibgposio Approved by : W, 'lp\zfa 2o

Van 2022/BH-007/21/01/2022]

CAL-FROMO01



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

€

pee e

Phraek a, Mueang Samut Prakan, Sarmnut Prakan 10280

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE % E

975 Muo 4, Baneooo kdustrial Estate, Soi 8, Sukhumvit Road km 37,

RSC-NSINS 17025
CALIBRATION D138

el +66 2709 4860-8 Fax: +66 2324 0917-8

Certificate No.:
Cperation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:
Calibrated Date:
Issued Date:

Calibrated by:

This report was prepared electronically using applicable electronic signature., Printing or copy of file are considered as a copy of the docuroent.

CP2C210095EA
CP2021120016

Certificate of Calibration

Sound Calibrator
RICN
NC-74

36283648

SECOT Co.,Ltd.

239 Rimklongprapa Rd., Bangsue,
Bangkok 10800 Thailand

21 December 2021
24 Becember 2021
28 December 2021

Ms. Juntaporn Kunhakom

P

( Mr. Sittichai Swaksuriyawonsg )
Group Manaeer

Approved by:

The reported uncentzinty of measurement was based on stancard uncertainty multiplied by a coverage factor k = 2.00,

with the prior written approval of the Electrical and Flectronics institute, Foundation for Ircustrial Developrnent

Page 1cf 3

’ providing a level of confidence of approximately 25%. This certificate may not be reproduced other than in Uil except

F-CAL-004 Ed.0

Certificate No.: CP202100%5EA

Calibration Report

Equipment: Sound Calibrator

Manufacturer: RION

Model/Type: NC-74

Serial No.: 34283648

iD No.:

Ambient Temperature: (23x2)°C

Relative Humidity: (50£15)%

Pressure: {101.3 % 1.5) kPa

Method of Calibration :-

£C 60942:2017

Condition of this result of calibration

1. Reference standards instrument =

instrument Model Serial No. Cert. No. Due Date
1}|Standard microphcne 418Q 2651000 AA-1G10-21 13 June 2022
W Waveform Generator 335118 MY52302264 0144RF21 17 June 2022
3)|Audio Analyzing MM 2015-P 4079144 £1U210398 2 Fatruary 2022
aj|Pressure humidity and o e CL1-r210047 16 June 2022
N PTU30L F0540002
Temperature Transmitter 0255TE21 7 July 2022

Z_ This resull of calibration was found accurate as shown on date and place of calibration only.
k2

This certification is traceable to the international system of unit maintained at -
Reference standards instrument for Acoustic function
Nationai Institute of Metrotogy (Thailand)
Reference standards instrument for Electrical function
- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:
1. Function : Sound pressure level

Norminal Specified Sound Measured value Deviated value Acceptance limit"™
Frequency (Hz) Pressure level (dB) (dB) {dB) (dB)
1000 94 9422 0,22 £0.25

2. Function ; Freguency

Norminal Sound Specified Frequency | Measured value | Deviated value Acceptance et
Pressure level (dB) (Hz} (Hz) (%] {9%)
94 1000 1003.0 0.3 +.0.7
Pace 20of 3

F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20210095EA

Calibration Report

3. Function : Total distorlion + noise

ELECTRICAL AND ELECTRONICS INSTITUTE 0

—

N

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ﬁi
ol

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ‘@-‘?

Phraek Sa, Musang Samut Prakan, Samut Prakan 10280

NSC-TIS)-TIS 17025
CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

i

Norminal Norminal Measured value Accegtance limit
Sound Pressure Level (dB) Frequency (Hz) (%} (%)
9q 1060 13 25

Uncertainty of measurement

Maximum-permitted

Fuiction g uncertainty of measurement
Scund pressure lavel 0.10 dB 0.15 di
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Note: {11 The deviated

and the corresponding specified sound pressure level

value is the absolube valule of the difference botween the measured value

[2) The deviated value is the absolube valule of the difference in percent between the measured value

and the correspondi
[3] The acceptance lim

[4) The measured value is the Lulal distertion + noise, measured over the [requency range from 20 Hz to 20 kHz,

[5] The acceptance li

specified frecuency,

is for the devialed value.

it is for the Mezsured value

Remarks: 1. Using the 1/2-inch microphone adaptor NC-74-002.

2. Acceptance limit was IEC 60942:2017 Class 1

- - End of Report - -

Page 3 of 3

F-CAL-C0S Ed.1

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:
Calibrated Date:
Issued Date:

Calibrated by:

CP20220368EA
CP2022120011

Certificate of Calibration

Sound Calibrator
Cirrus Research Plc
CR:515

94296

SECOT Co.,Ltd.

239 Rimklongprapa Rd., Bangsue,
Bangkok 10800 Thailand

14 December 2022
20 December 2022
23 December 2022

Ms. Juntaporn Kunhakom

22—

( Mr, Sittichal Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document,

The reported uncertainty of measurement was based on standard uncertairty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3

F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20220368EA

Calibration Report

-) ELECTRICAL AND ELECTRONICS INSTITUTE
(' FOUNDATION FOR INDUSTRIAL DEVELOPMENT
TR A P IS RET

Certificate No.: CP20220368EA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value' Acceptance imit”
Sound Pressure level (dB) Freguency (Hz) (%) (%)
94 1000 0.9 25
Uncertainty of measurement
Function Uncertainty e e
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Equipment: Sound Calibrator
Manufacturer: Cirrus Research Plc
Model/Type: CR:515

Serial No.: 94296

ID No.: -

Ambient Temperature: (23+2)°C
Relative Humidity: (50+15) %
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :~

|IEC 60942:2017

Conditi f thi t of calibrati

1. Reference standards instrument :-

Instrument Model Serial No, Cert, No, Due Date
1)|Standard microphone 4180 2661000 AA-1020-22 14 June 2023
2)|Waveform Generator 335118 MY52302264 CK20220058EA 19 June 2023
3)|Audio Analyzing DMM 2015-P 4079144 E1U221042 16 March 2023
4)|Pressure humidity anfj PTU301 F0640002 CL1-P220024 17 March 2023

Temperature Transmitter CD20220165EA 24 July 2023

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

3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:
1. Function : Sound prassure level

Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.,
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the freguency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was [EC 60942:2017 Class 1.
2. The coverage factor k = 2.00

- - End of Report - -

Norminal Specified Sound Measured value Deviated Valuem Acceptance limit™
Freguency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 93.90 -0.10 +0.25

2. Function : Frequency

Norminal Sound

Specified Frequency

Measured value

- 5]
Deviated value"

Acceptance timit™

Pressure level (dB) (Hz) (Hz) (%) (%)
94 1000 1000.3 0.0 +0.7
Page 2 of 3

F-CAL-005 Ed.1
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QD Factory Calibration Certificate Q Factory Calibration Certificate
O SANTTTOCH O DANTYTECH
SaKn LEL LS.
-t —+ .
O Instrument information o Instrument information
-
\< Name WET BULB GLOBE TEMPERATURE (WBGT) METER Name WET BULB GLOBE TEMPERATURE (WBGT)METER
Series No 3522210172 Series No 3522210173
O Type JT2011-E2A o Type JT2011-E2A
b 218 Integrity chack of instrument = Integrity ¢heck of instrument
L L] - .
G Appearance ~ c Appearance ~
—_— Parts integrity ¥ - Parts integrity <
: m Screen display of touch I m Screen display or touch
o o o Instrument button I -+ Instrument button N
: r Power supply < = Power supply ¥
O battery o o battery ¢
s Data storage and export N : Data storage and export i
Deviation degree of comparison testwith Y Deviation degree of comparison testwith o
‘ ' standard instrument ¥ ‘ ’ standard instrument &4
m Calibration Results ‘D Calibration Results
— —+
E LUC Sensor | Standard Temperature | UUC Reading Correction Uncertainty s UUC Sengor | Standard Temperature | LUC Reading Carrection I Uncertainty
=t (*C) ) c) (£°C}) ] (=c} {=c) {=c} (x°c)
—-— 250 251 -01 02 e 250 243 02 I 0.2
O weT 300 301 DL 0.2 n WET 300 208 02 62
m 350 352 0% m 350 351 04 I 2
—~t 40.0 359 0.2 o 40 402 52 0.2
450 45,1 0.2 450 443 2 G2
m 250 252 0.2 ‘D 250 248 0.7 0.2
DRY 300 299 02 oRy 300 293 G2 0.2
35.0 351 02 320 EEY ~51 0.2
400 398 02 499 402 -02 02
450 449 02 450 451 =31 02
8.0 245 02 250 243 &1 62
GLOEBE 308 243 2.2 GLOBE 200 293 02 0.2
350 35.1 -1 02 354 352 32 [
40,0 399 0.1 82 400 ANz =51 .2
45.0 449 01 92 454 443 1 02

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

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-58,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable ta NCMT North China, Certificate No.: RA201-AKDOQQT 3

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGR, Model: STA, SNz 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RAZ1H-AB1000003
This Certificate is traceable to NCMT North China, Certificate No.: RA201~

Calibration Engineer: Calibration Engineer:

Date: Date:
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Factory Calibration Certificate

BAMY

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210174
Type JT2011-E2A

Integrity check of instrument

Appearance N
Parts integnity [
Screen display or touch ¢
Instrument bution ¥
Power supply v
battery ¢
Data storage and export v
Deviation degree of comparison testwith ¥
standard instrument ¢

Calibration Rasults

BUC Sensor Standard Temperature | UUC Reading Correction Uncertainty .
Nl (=c) {«c) {x*C) |
200 251 -0.L 0.2
WET 300 228 02 i 07
350 351 0.l G2
400 403 -0.1 02
45.0 A48 072 02
250G 248 022 0.2
DRY 300 298 2.2 02
35.0 343 91 0z
400 298 G2 0.2
450 44.9 Gl 92
250 252 -32 22
GLOBE 30.0 298 0.2 62
35.0 3454 01 Q2
40,0 388 0z ¢z
450 451 -0 nz

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RHx10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-58,

Calibrated Date: 30 March 2021, Caiibration Certificate No. : RAZ1H-AB1000008
This Certificate is traceable to NCMT North China, Certificate No.: ~-AKODCO73
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Factory Calibration Certificate

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210175
Type JT2011-E2A

Integrity check ofinstruraent

Appearance ' v
Parts integrity v
Scraen display or touch %
Instrument button ¥
Pawer supply v
battery N
Data storage and export K
Deviation degree of comparisan testwith +
standard Instrument N

Calibration Results

VUG Sensor Standard Temperature | UUC Reading Correction Uncertainty
{=C) {°c) {>c} {£°¢)
250 257 52 [
WET 308 301 01 0.2
350 34.8 ¥ 0,2
4044 306G Gl 0.2
450 451 a1 07
250 245 o1 0z
DRY 300 %02 0.2 52
355 348 3 0z
460 398 0.2 07
A50 A48 GZ 02
| 250 251 01 02
BLOBE 38 30 01 02
35.0 249 01 )
408 451 -0.1 Y3
450 444 01 e

Environmental conditions: temgperature: 26 °C22°C, relative humidity: 30% RH:10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Modef: STA, SNz 2-56,
Callbrated Date. 30 March 2021, Calipration Certlﬁcata NO RA21H ABlODOGOB

Calibration Engineer:

Date:
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Factory Calibration Certificate

LN

Instrunent information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210176
Type JT2011-E2A

Integrity check ofinstrument

Appearance v
Parts integrity ¥
Screen display ortouch «
Instrument button v
Power supply <
battery ¥
Data storage and export b
Deviation degree of comparison testwith ¥
standard instrument K

Caiibration Resulis

UUC Sensor Standard Tempersture | UUC Reading Correction Uncertainty
c} {ec) (=c) {£°C)
250 248 0.2 02
wer 300 208 02 02
350 381 -1 Q2
400 401 -0.1 02
450 A48 02 32
250 251 -1 92
ey 300 307 02 02
35.0 282 ~02 s2 }
0.0 398 02 02
450 44.5 [0 2
250 252 Uz n2
GLOBE. 300 298 0.2 02
350 351 -0.1 5
40.0 329 Gl o2
250 448 3.2 o2

Environmental conditions: temperature: 26 “C+2°C, relative humidity: 30%RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRY, Model: STA, SN: 2-56
Calibrated Date: 30 March 2021, Calibration Certificate No. RA21H-AB10G000Z
This Certificate is traceable to NCMT North China, Certificate No.: RA20]- AKO0O(

s

Calibration Engineer:

Date:

Calibration Certificate

Nomenclaivre : Brarnd : Meanler Toledo
Mbodel : AB204-&
Submiited by 1 Lahoralary of SECOT CO., LTI,
Focation of Calibration : BAL Room | g Flagr, Secot Co., Lid.
Calibratios range < 0 - 200 g
Calfymation date © May 26,2002

Reference Slandard Mo, 3220177, M210183

Ambignl Condition:  Temperature

Fumidity 544~ 573 Y% RH

Calilwaied By : ... . Approved By »
(Miss Janista Kui-on)

Tasting Officer

Date ;... 2LLY

Type : Top-l.oading Electronic Balanes

Serial No. : 13123163292 (209339)

Scale divisivn : 20000 ¢ 020 g)

Traceable tu : Metrological Center SCI B00 Services Company Limied.

45 N Thaie :

Request Service Nao. 101765

Page { of 3

1
- A

{ Miss Siripa Jhannong )

Cliof of Technical Management

zzleshoze

Issoed Date : May 27.2022

e s Mt e HEGT

Rew 0 IEDwG SIS P Lol 3



Measurement Report
Request Sexrvice No, 101/65
Page 2 of 3
Deseription : Brand : Mettler Tofedo Type : Top-Loading Electronic Balance
Mndel : AB204-S Serial No. : 1123163292 (209359)
Calibration range <0 - 200 g Seale division : 0.0001 g (220 g)

Calibration date : May 26,2022

Ambicat Condition : Temperature 24.80-25.30 °C  Refative hurmidity 54.6-57.5 % RE

Meaguwrement data 3

. Repeatability of Reading :

Load () Standard Deviation of Mazxizoun Dilference between |
Readi-ng (g) Su‘ucleassive Reading () |
30 d 0.00008' 0.0602
100 0.60010 0.6003
180 G.004010 0.0003
200 0.00012 0.0004 ‘
2. Oft-Cenier Loading
A Mass of 50.0000 g was placed and moved to various pegition on the pan.
Urit: g
Center Front fefl Buck Right Ceater | Maximum Bifference
50.00004 | 49.99998 50.00010 50.00008 | 50.60002 | 30.00006 0.000G¢

Issued Date : May 27,2022

serretiniBahite SNica e b NECGT Rev.C fas Durs 5010719 Page 2 0F 3

3. Departure from Nomital Valve ;

Request Service No.101/65

Page 2 of 3

{Miss Janisia Kuj-on}
Testing Céficer

Bats: .. tv 1 os ) raun

Resding (g) Correction (g) Unicertninty (+/- g}
! 0 0.00000 +£4.00010 l
1 ! +0,00004 + 000010 l
I a l +0.00011 +10.00010
10 +0,00002 +0.00010 |
20 300005 + O304 |
40 f -0.04010 = 0.00020 Il
| 3
i &0 ' -0.60004 #0.00014 |[
&) -0.00012 = G.00014
100 ' -0.00024 ] £ 9.00016
120 ~0.00025 - . 2 000019
149 -0.00020 & 0,00022
| 164 “0.00022 +0.00025
180 |F ~0.00015 = 000025
200 l -0.00016 + 0.00029
) _
Calibrated by ¢ ... SomsAs | fwen Approved By .. ‘L_"‘T

(Miss Siripa Jhannong)
Chicf of Technizal Management

2ales [r022

Daie : ...

1ssucd Diate @ May 27,2022

wane hadiilabass conitionss Ao SRS T

Rewa 6 135 Bate ¥1 (715 Poge 3of'd



Recuest Service Mo 60165

Pogeof 3
Calibration Certificate

Nomenclatare : Brand : Sartorius Type : Top-Loading Electronic Bulance

Model : BP 2130 Sesial No. ¢ 70003651
Submitted by : Labpratory &f SECOT £0,, L'TD.

Lecation of Calibration : BAL Room , 6" Floor, Secot Cu., Lid,
Calibration range : 0 - 2000 g Scale 'divisi_on H AN

Calibration daie : January 17,2022

Reference Standard No. M200162 , MZ10183 . 21M10G99 -

Traceable 10 : Metrological Center $CTECO Sorvices Company Lisnited , Techuology Promaticn Asscﬂiz‘lism (Yhiniians- Fapan)

Amsbient Condition:  Temperature 24.30-25.40 “©C

Hurmidity A6.7-52.8 S RH

M 0 -
! ’!*?ﬁﬁ’.‘.....Lf?‘fi'??f{‘}‘f:’.‘;{%.—\

/ 3
a\/&NMaL\ « Appreved By & ..,

Calibrawd By : ...

( Miss Khemehuda Insorn )

Testing Officer

paw: MR

Date s s

(Miss Narisa Poowasanpiich)

Chief of Technical Mm%emnf
.
L0

Bssued Date : Jan 18,2022

Description: Brand : Santarius
Modei : BP2160

Calibyration range = 0 - 2008 g

Calibratien date - Tanwary 17,2022

Ambient Condition : Temperatare

Measurement deta :

i Repeatabiiity of Reading :

Measerement Report
Request Sexvice Mo. 401/65
Page2af3
Type : Top-l.oading Electronis Balance
Serdal No. : 71003651

Seale division : 0. 1 g

24.50-25.40 °C Relative huinidity  46.7-32.8 % RH

Standard Deviatien of Mazimum Difference between
Load (g} A
Reading (3) Suecessive Reading (g)
) D.063 420
! . J
1000 0.052 . 010 [
1500 5.048 G.10
2000 {052 .10

2 Off-Conter Loading :

A Mass of 1000.00 g wis placed and moved t vagicus position en the pan,

Unit : g
| Center Front Left Back Right Center | Maximum Difference
999.3% 999,58 999.62 $59.58

959.56 |. 999.56 0.050

Isued Date : Jan 18,2022

werveps ik cemiiome BISECOT

Ry 4 Suioe SIS Page | o0)

ot Byl srthAe Ao SECOT

Riee. O Invitsaee 20D Vager 5 o 3



3. Depariure from Nominal Valve |

Request Sereice No 061/68

Page 3 of 3

Readlog (g) Corxection (g) ] Uncertainty (+/7-g) I
a 0.00 + 007
100 0.12 + (.07
|
200 0.12 + 0.7
500 0.22 +0.07
700 0.28 +0.67
1000 0.46 £0.08
1200 (1,48 +0407 ]
1500 0.66 ! +8.08
1700 (.68 0,07
2000 0.92 £0.07 ] i

U«u‘:‘ EJ“AM‘ (j s

Calibrated by @ .00 0N L =

(Miss Kimmichuda  Insam)

Testing Oflicer
ﬂ \ 3\ l\(

A
Approved By iou..il

A f
.. D

[, Uppmigsamati..
{Miss Warisa Poowasanpetch)
Chief of Te c’smica‘x Management

§! ouv [
Date ... 1 'J” B

Issned Date : Jan 18,2022

server sV Rt vt e BEIQT

Ber 0 tssbso ) (/17 Pagz 1 old

CALIBRATION

Tei. 0-3439-7682-3 Fax: 0-3432-7687
www.thaicaleom E-mail ; snic@ thaicalibration.com, lab@ thaicalibvation.com

THAI CALIBRATION SERVICES CO., LTD. (4%,
iy i
1 ' s 19/8 Mo9 9 Soi Raiking M) Puttamenttn 3 Rd.. Sampraz, Nakeragatoro 73210 ilaum

——

NSC-TIS-TIS 17528
CALIBRATIGN 2180

CALIBRATION CERTIFICATE

SECOT €O, 1.TD.
239 Riwklongprapa R,
Bangsue, Bangkok 10800

Customer

Equipment : Ner-automatic weighing insirumen! (Flectionic instruntent)

Manufacturet : Sartorins Ovder Np, :

Model : MFES5 Ambiert teinperature :
Accuracy class @ - Relative humidity :
Capacity ; Slg Reeeived date :
Resolution © 000001 & Date of calibratios :
Serial No. : SWR2E602268 Date of issue :

ID No. : & Condition of the halance :

Place of calibration : BALANCE

Calibration method
This tstrument was calibrated acoording 1o the EURAMET Catibrasion Guide No. 18,

Condition of reference standard weight

Instrument Nominal valug Serial No, Certificgtle N, Due-date
b Standard weight set imgo2kg 15885115899 M2110G11S $-Det-2027

Tracerbiltty of the reference standard weight

Certificute No.S22031978

page Tof 2

55511741
23.0550°C
(58.0 & 10.0) 7%
06 blay-2022
0%-May-2022
1 9-Mny-2022

Good working conditions

Dongley ikafm’)
TS0

This certificate is traceable 0 S unit throsgh Mass Caiibrativa Labotatory Thai Calibration Servicrs Co., Ll NSC-ONSC

aceredited no, Calibtion 0184,

Calibrated By p D

Approved By ¢

Praman Mungkatad

Chonlatee Pongwatvisanon

Technician Approved Signatory

This calibrafion certificate may not be reproduced other than in (wh,
except with the prioy written appruval of the head of TCS calibration laboratory.

TCE-F-138 lssae 01/Rew, (072 Jul 2018

~o. 19983



CALIBRATION

THAI CALIBRATION SERVICES CO., LTD.

1978 Mou 9 Soi Ralking 30 Puitamenton 5 Rd., Samypran, Nakornpatam 73210
Tet, 0-3439.7682-5 Fax: 0-3439-7687 "y
wiw,fhaicaleom E-mall : caled@thnicalibration.com, lab@ thatealibration.cam (Ot

%

e

S S

TEs

)
’f{.,‘r

BECTIELYIS Troay
CALIERATION orei

CALIBRATION CERTIFICATE Certificate No.S2205197S
page 2 of 2
The repeatability of indication
Nominal Valoe Stzndard Deviation of reading Maximun difference between “
(g) ie) suscessive reading (g )
5 6.0000009 0600002 5
‘The effeci of eccentric application of a loud on the indication (test load : 2 g)
-
Fesition Balance Reading
te)
Poim ( 2.000015
oint 2 2000013
Point 3 2000018
Point 4 2000016
Point § 2.000015
__Ecoeaniric Value Q.000082
The error of indication
of Ked " . R "
Nomiual Value V;:;;:i . :u:j;e Balance Reading Comm?n Uncertainty (£} ) &
(g) (g) (g} {g) (g}
Unloed C.OUHHG B 060U00 (.600004 0.0000027 265
0am 8001003 0.01t0s -0.000002 0.0000047 2.00
0.003 6005600 0.005003 BERVT e 0.0004047 206
0.01 0.010002 0.010003 0000003 0.0003037 2.00
005 0.049948 0.04999% 0.000000 GOHHRIST? 206
1 01000063 0160003 0.000000 4.006012 200
0.2 Q2000607 0.250011 -0.000004 0,003 .06
0.5 0.4999%6 0459996 0.000060 0.000018 2.0¢
{ 1. GOMI0Y 1600007 HILOSGH02 0000522 2.00
1S 1.500008 1.560001 +ROGOHE 0.000039 2.00
2 2.000012 2600015 <0.800003 (008028 200
3 3000021 3.060021 6.06000% {).006049 2.9
5 4.95994% 4.599970 10000019 0000035 2.00
Remark : Adjastmanl, intonal weight
Urcertzinty of measorement
The reparted expanded uncertzinty of moasurement is stated 3s the swundard Joty of e neltiptied by

the coverage facter (£), which for e neemal distribation correspends 1o 2 caverage probabifity of approximaiely 95% (confidence leval}

This repart will cerfify of the calibrated equipment only.
~End--

TCS-F-138 Tesue 0URev.0072 Jul 2018 NO. i 18984

This eeeificats may aek be repeadliced ther t fn all sxcepe wilh thie prios written approvat of e Calibretech Co. L,
Mwaw I —————

> PR S S e S T Al TR 2 DG

CAL

Calibratech Co..Ltd.

1067 Mo 2, Sukhgps FHa, %

" . NEG-TISI-TIS 1 7029
LS Pekioed, Notid: 1z CALIBRATION D030
Teh(42) 9646211 Foxa2) 964-3155, vl ; caliipmiced. cal@yios open. calibrslach val@hotrel come

Certificate of Calibration

Cerfificate No. : 63-420016-1 Page : 1 of2
Submitted by : Secot Co. g
239 RimXlongprapa Road, Bangsue. Bangkek T 0800 Thailand

Equipment : pl Meter with ziechrode
Pl meter
Manufasturer Metder Toledn Madel : Seven2{s §2
Range : WA sl Resolution © 0.05  pH
Serial No. 1 BY24795402 TG No. : NA
Electrode
Model : Inlab Expeit Go-1SM Serial No. ¢ 7861180
Eavirenmest : Ambient Temperature 2542 °¢C
Relative Humidity g 50 % 18) %
Date of Recelved ; 15 Fevuary 2022

Date of Calibration © 24 Febryary 2022
Date of Tsswe : 24 Febroary 2022
Callbrated by : Bunjerd Masri
Callbration Method ¢ 1y-fouse mothod CAL-MA201 dizest measurement by using stavcard voltage calibrator
and using cerlified reference matzrial (CRM)

Referenca Standard Instraments 3 This certification is tracesble tc the Intersational System of Units

1. Muitiprodust Calibrator

IDNo.  Cet.No,  DueDate Taceability
44000 21E997 i7 Mar 2023 National Institute of Metroiogy Thailand USIMT)
2. Standard Bufier Solution

pH Lot N, Exp. Date Traceability
4008 61235182 795894 14 Fels 2024 CPA Chem Led. Aocredited o 1SC 17034 and ISOAEC 17025
6 985 61223875 764927 (5 May 2022 CPA Chew LE. Accredited o 1SO 17024 and ISOAEC | 2025
10.08% 61244986 TI5895  Z5 Feb 2023 CPA Chem Lt Acerediied 10 130 17034 and ISOAEC 17923

Approved by '/I; /

{ B'unjcré Masri )
Supervisor

The Uneerwinties we for o confidence probsbility of approximerely 95%




Calibratech Co.,Ltd,
L1057 Moo 2, Sublimprachasan 3 Rd., Banggond, Pakred, Nondhaberi 11120
Tel{02)964-6211 Fax.{0C) 963-5155, e-mail : culitwatech_talZyahoo com, calibtatoch caldhotmal cotm

Certificate of Calibration

TECHNOLOGY PROMUITION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALISRATION AND TESTING SERVICES
534/ BATTARAR ARN ROAD SIH 12, SUANLYANG. SUANLUTANG BANGKOK 15230

KB TISI-TIS17025

TELO2NT-M0-2T FAK (E750-9484 CALIBRATION TGE8
Certificate No. @ 63-420016-1 Page : 2 6f2
Result of Calibration : Cert.Nao.: 21CH1680
UUC Conditlon As-Received :  Good Page. fof2
> Ceonditlon As-Reccived :  Go N N N
Funciion : Blectrical measuremest Certlﬁcate Of Callbr atlon
pH rueter Equipment - Conductivity Meter
Perfonming standard curve by Multiproduct Calibrator a6 pH (4,7,10) Manufacturer : Hanna
7 e — : = = = N Model : HiBg192
Adjustoient Curve Applied Voltage | Nesviinal Value | UUC Reading Correstion Uncertainly _
——p— {mv) CoH) il mvo Cav) (xmV) Serlal No. : 05200045101
1774800 ] 200 | 177 0 0.58 DI -
4710 0.0000 - 260 0 0 058 Condition As-Received: Used ltem
ATHLASH0 19 Voo | 177 0 0,58 Regeived Date © 07 December 2021
Calibration Date ; 13 December 2021
Funmstion : pH mter with electende Referance : 2112-0144DN-2
Perfarming a thriee - baiize standerd curve using buffer nomingl pH {4,7.) ¢
ing e S| ourve using buffer nominal pkl {; ) Submitted by : + CouLid,
Adjustnieal Curve | Swndard Buifer [ UUC Reading [ Corectinn \eeeriainty 289 Rimidengprapa Road,
a1t nominal pH (pH) CpH) {pH) (£pH) Bangsue, Bangkok 10800
4008 401 a.00 0010 Ambicnt Temperature : (25 +25) ¢
] s B
47,10 6985 700 .01 0011 faltivelliunittvg {56 + 15) %
10,008 0.0t 0.00 0014 Caiibration Procedure: in -house methed ©
- CP-CHB : based on direct measurement by

Remak
UUC : Uit Under Calibsziion

This result of calibration was found 48 shown on date and place of calibration ondy.

This repened urcertainty of meesurmient was based on a standard bncertainty multipiied by a coverage factor k=2,

providing 2 Tevel of confidence of approximately $5%

Calibrated by :

Approved by :

(/) Maiee Butkrusa
() Saithip Meangmsi

using certified refarence materizl (CRM)
Walslak Sirithean

e

Approved Signatory

~alg - ( 1 Warakom Lerngagirakul

issue Date : 15 December 2021

The Uncertainties are for a confid probability of approximately 93%

This cestifiuane heay ot b pepradaced ety e

it (e pria wristes

Apsrvvet of she bt of Corpante Bervicw Catibradns and Tosting Servives,

A 0035796

AR N R R R e T



Cert.No.: 21CH1630

Page.: 2 of 2
1. Reference Standard Instrurment -
Instrument Serial No. 10 No. Ceriificate No. Due date
1} Thermometer 9549224  130RC00O3 211451 15 Apr 2022

This certification is fraceabla to the International System of Unit maintained at:-
- Tracesble to Natlonal Institute of Metrology (Thaiiand), NIMT
2. Certified Reference Materiaig -
- Conductivity calibration salution, CPA chem Lid., The measurement results are fraceabls to Si
through CPA cheni Ltd., ANSI-ASQ National Accreditation Board, Accrediled No, AR-1835
- Gonduclivity calibration solutien, Thermo Scientfic {raceable to NIST)

Cenductivity Solution Manufacturer Lot No, Exp. date
*103 pSlom Thermo Sclentific 101/04 12 Mar 20122
1.413 mSfem CPA Chem 781021 02 Aug 2022
12.8808 mS/em CPA Chem 754037 28 Jung 2022

- Centrol Conductivity calibration solution temperature by Water bath (25+0.1} s
3. This cerlificate is valid only to the item calibrated on date and place of calibeation.

Calibration results

Function : Conductivity Measurement

{*) After Adjustment at 1.413, 12,8806 mS/cm
Conductivity Electrode Serial No.: 0720001N

Standard Before Arfjustment After Adjustmient Unieertainty Coverage
Conductivity Solutlon UUC* Readlng UUC* Reading of Measurement factor
{z) k
“100 psfem 95.42 p1S/cm 89.93 uS/em 5.1 uSfem 2.00
1.413 mSicm 1.188 mSicm 1.412 mSfem 0.0092 mSiem 2,00
12.8806 mSfcm 12.49 mSicm 12.87 mSiem 0.086 mSicm 206
Remark - DUC* = Unit Under Calibration

-* . Not NSC - ONSC Accredited

The reported uncertainly of measurement was based on @ standard uncertainty multiplied by a coverage
factor k, providing 2 level of confidencs of approximately 35 %.

woo«
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Certificate No.:
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Calibration Certificate

2203876-092-01

Client name: SECOY €O, LTO.
Address: 239 Rimkongstapa Road,
Bangsue, Bangsue, Bangksk 10800
Page 1 of 3
Equipment: CHAMBER (Incubator} S
Manufacturer: MEMMERT
Model: ITP 400
Serial No.: K406.0004
ID No.: N/A
Order No.: 2303876 *
Operation No.: 2263875-002
Date of Receipt: 1 August 2022
Date of Calibration: 1 August 2022

P pufontit
Calibrated by Mr.Yothin Charcensuk  Approved by . MZ

i [ .
Scientisk (Mr.Pheraphat Tuanfit) ,ﬁx}
Mandger, Division of Calibration Laboratory
Date of Essue: 3 Augrist 2022 Responsible for the Techntcal Management Team
‘The uncertainties are for a ¢ ce probability of epproxd Jy 95 .

This Certificate s Issued i accorgence with the conditions of acoreditation grasted by the Thai Laboratory Accreditstion schems
which has assessed the measurement capabilty of the iaboratory and its traceatiiity to recogrized natlonal standards and to the unts
of measurement reallzed at the romesponding nations: standards [aboretary, This centficate w2y not be reproduced ofher than in fll
except with tha pric: writter approval of the Natiorat Faod Institute,

F-CS-009 Revisiorn: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate Ne.: 2203876-002-01 Certificata No.: 2203876-002-C1
Equlpmeni CHAMBER (incubator) Equipmant: CHAMBER (Incubstor)
Mxdel: iCP 400 Serial No.:  K406.0004 Model: ICP 408 Serial Ne.: K405 0004
Resolution: 0.1 °C 16 No.: N/A Resplutton: 9.1 °C 1D Ne.: N/A
Mahufacturer: MEMMERT Manufactirer MEMMERT
Date of Calibration: 1 August 2022 Page 20f3 Bate of Calibrabion: i Augest 3622 fage3 oF 2
Calibration paint: 200 ¢ i £, i 1Y
Location; Labratary, SECOT CO., LTD. Calfbration result: S L AN
Environment Condition: &mblent Temperature { 29 = Y% Can:slgpﬁ:n Tm::nmrn mm?ﬁ%; iing J:’t‘)ng! g g i
Co i v po
Relative Humidity ( 6 = 5 )% i 9 {¥os :
Line Yoltage ( 20 % 5 3 Vok YN L T 250 i
MAX 333 71 225.0
Tablel : Reporting of Temperature
Cslibration Mcasured Temperatura (°C) @ Sensor No.
Condition of this resuits of Calibration: point (Sensar No.8 is REF) Uncertainty
1. This instrument was calibrated by insert 9 standard thermotneter inta its chamber and calibration accarding to o %1 2 *3 Z4 &5 Y €7 Py 29 = (°C)
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Caiitration and Checks of Temperature Controllest Enclosures, 20,0 20.00 | 20,00 | 2008 | 20.07 | 2048 | 2000 | 20.05 | 19.92 | 2008 027
« The temperature sczle used was based cn TS - 90.
~ all data show below were final vaites anid the intial data may be obizined upon request,
2. Referenca Standard lestrument Tabie 2 ; Reporting of Characterization Resuit
Instrument Model Serial No./ID No. | Cestificate No. Due Date Through UUC* Setting WUC* reading (°C) Stability Uniformity Qverail Variation
i meter 348727 MYS7003188 . (ETICRAL & {°C) MIN MAX | Aversgs % (°C) ¢ °¢)
Digit2! Therma TE6S0462-01 | 1lduns 2023 | MATIORAL FOCE — = -
with senscr RTD THEZD1-205/ RTDN2014209 INSTITUTE 20.0 206 25.G 28.0 0.10 £.10 Q.37

3. This certificate is traceable to Internationa) System of Units {5F Units).

4, This certificate was certified only far the instrument wa calibrated. >
5. This restht of calibration was found accurate as shown ors date and piace of calibration arly. ; i
Moty The quoted uncestainty Include * Stabiliy * and * Loading effect {20% of Temp Uniformity) .

S.CozzzbnofCa;::nra‘tedltsm: Good UUCE = Unit Under Calibrati
Description : Stabily = One-half of the greatess meximum difference of measured temy 21 ary one ¢ 3 GAM?-M‘Z?-

Time of Record L Hour S Minute At 2608 ¢ for at least haif an hour after rezciiing steady state.
Fresh air Dampey Open  Position E N Uniformity = The maimum diference of meastrad temperstures 2t any senscrs and the measured
Cosz Fan %‘A temperoture at the reference location which are obsarvad at the same time.
Kot available verall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

7. Resuit of Calibration : Without adjustmment D After adjustment The report uncartainty of measurement was based on standard uncenainty multipkied by coverags factor k= 2, providing 2

3 A a - tovL tevel of confidence of approximiately 95 %.
oo rene B - —

F-LS-012 Revigion: 01 Date: 20-04-65 FC5-012 Rewision: 01 Datz: 20-04-85
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Calibration Certificate

Certificate No.: 2203875-003-01
Client name: SECOT €O, LYD.
Address: 239 Rimklongprapa Road, v '
Bangsue, B e, Bangkok 10850
Page tol3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: w8 29
Serial No.: 1698.0051,
ID No.: N/A
Order No.: 2203876
Operation No.: 2203876-003
Date of Receipt: 1 August 2022
Date of Calibration: 1 August 2022
bt
Callbrated by Br.Yothin Charosmsuk Approved by P, '
Scientist ( Mr.Pheraphat Tuanjit ) (ﬁm)
. . Diviston of Gallbration Laboratory
Date of Issue: 3 August 2052 Respansile for e Tecrieal b -
Tha Rt are for a canfidence probability of spproximately 35 %,

i S ——, —

g -
Sl - N AN
Fornsateen o0 ndush ol Davisopmens Nviorsl Food Hstule Wy ke . M
FOS RS i oSNy S Cace Bt oNT

Calibration Report - '

This Cestificate &s issued In acoordznca with the condkions of zocreditation grantsd by the Thal Laboratary Accreditation stheme which
has assessed the messurement capability of the laborstory and its tracestiity to recognizad national Stapdards and be the units of
measurement realized at the crrespanding national standards Iabaratory. This centificate may not be reproduced othar than I ful exoept
with the prior witten approval of the National Facd Instifuts,

Certificate No,: 2303876-003.04
Equiprasnt: Water Bath - " .
Modsl! B 29 Serial No.: 1698,0051
Resnlution; 0% % BN MNA
Marufacturer: MEMMERT |
Date of Calibration: 1 August 2022 Page 20 3
Location: Laboratory, SECOT €O, LTD,
Environiment Condition: Ambient Temperature ( 29 = 1 ) °p
Relative Hurrithity ( 66 £ 5 ) %
Line Voitage (224 = 1 ) valt

Comdltion of this results of Calibration:
1. This instrument was calibrated by insert & standard thermometer ints its liquid bath and calibration according to W-TE-G13

based on ASTH E715-80 {2016): Standard Specification for Gravity-Convaction and Forced-Cirouistion Water Baths,

- The temperature scale used is ITS - 50.

~ Ad datz show below were final vaiues and the initis! data rray be ublained upon request,
2. Referenca Standard Instrurront ;

Instrument Madel Serial No./ID No. | Certificate No.| Due Dats Through
D@“z;":;nm;,mmr 3:3;2‘\ mizi??ﬁfims TE §50469-01 | 11une 2023| | Foop
4 N IWSTITUTE

3. This certificate is tracesble to Intarnational Systern of Urits (&I Units).
A. This certificate was cartified only for the instrument we calibrated,
5. This resuit of calibration was fourd accuraie as shows on date and piace of cafibration only,
8. Dondition of Calibrated item @ Good

UUC Description:

Time of Record 1 Hour 9 Minge At S50 ¢

7. Resulr of Callbration : Without adjustment .
|| Atter adiustment Wﬁt

F-C5-002 Rewisien: €1 Datet 20-(4-65

L5032 Revision: 01 Date: 20-04-65
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ACimRATIGN 508 MAINTENANCE REPORT
ATOMIC ABSCRPTION SPECTROPHOTOMETER MODEL
Calibration Report : 3110 + HGAB00 + FIAS100 + AMALGAM
Customer : 13w daan $in Date Tested: June 16, 2022
Certificate Mo.: 2203875-003-01 Recommendation Recertification
Equipmant: Water Bath Address : 239 eunBuaaavidsi Period 6 Months
Model: WB 28 Serial No.: 1698 (0051 . warnedia wauda Recertification Due: December 15, 2022
Resciution: 0.1 °C M Ne: WA AgawMwe 10800 Date Last Certified: December 16, 2023
Manufacturer: MEMMERT -, =t i
: Visit Number: 10F2
Date of Calibration: 1 Mugust 2022 T User Name: Asu a15en
Phone: 02-9593600 ext. 507 TH Onesource Phone: 081-7316733
Calibration points 950 ¢ E-mail: tabmali@secol.co.th E-mail: thonesource@gmail.com
Calibration result: TOP VIEW SIDE VIEW
Calibratian | Tempemtitre Relative Line Voltagr ) -,.- 1 Il N _ .....
Condition °cy Hemildity (%) tVoit) b auned 2 =5 e C
bin 28,2 51 2230 0o =24 W | 2 —t
max 5.7 7 g | L 4 - 1] CONFIGURATION TESTED
. IMODEL SERIAL NUMBER SOFTWARE
Tablel : Reporting of T ture
- INLAB 3.2
- R Measurad Tamperature (°C) @ Sensor No, 311N6062102 AAW 3.
Calibration Point (Sansor No.5 is REF) Uncertainty 2698
°C) &3 %2 %3 #a4 #5 = (°C) 2124
| 45,0 95.08 95.08 95.03 59.94 94 99 0.38 1114
AMALGAM 16082110102
Table 2 : Reporting of Characterization Reszuit
UUC* Setting uuc* reading (°C) Stabiiity Uniformity Overalf Variation [TEST STANDARD USED PART NUMBER
°’c) MIN MAX Average % (°C) T Q) Conper N9300183
95.0 54,5 351 95.0 0.25 0.10 0.69 ||GFAAS Mixed 5TD ND300244
j 2 iy PE standard of Mercury N9300174
Note  Thezusted umcertalnty Incliude * Stabllity * and * Loading effect (20% of Temp Uniformity)*  d
JUC* = Unit Under Calibation 3 /%_4,‘?  to2e Page t of5
Stahility = One-ha¥f of the greatest masimum difference of measirez! 253t 3Ny GNe Sensors, =

for st igast half an hour alter reaching steady state,
Uniforenity = The maxinuim difference of measured temperatures at 2ay sensors and the messured
lemperature 2t the reference Incation which are observed at the samne time.
Overall Varigtion = The difference of the mavimur and minimum meesured temperatures througout phservetion time,
Tha report uncertainty of measurement was based on standard uncertainty mulkipliad by coverags facior k= 2,
providing a level of confidence of approximately 95 %.
el 11 et

B-C5-042 Revislon: 61 Dater 20-04-65

TH One Scurce Co..Ltd,, 33/119, Ladsawal, Lam Luk ka, Pathum Thani 12150, Thailand
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%«j’ MAINTENANCE REPORT et MAINTENANCE REPORT
ATCOMIC ABSORPTION SPECTROPHOTOMETER MODEL ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
3110 + HGAGOO + FIAS100 + AMALGAM 3110 + HGAB00 + FIAS100 + AMALGAM
SERIAL NUMBER 311N6062102 DATE TESTED June 16, 2022 SERIAL NUMBER 311N6062102 DATE TESTED June 18, 2022
1. OPTIC CHECKS |I5.PERFORMANCE TEST FOR FLAME
A. Optical alignment condition (if necessary) A. Optical Filter 0.2 % Abs At 324.8 nm + 10 % { SPEC.= 8.1713) 0,174 Abs.
B. Condition of Mirrors.Lenses etc. B. Performance Tests with PE s:ardard.
C. D2 and HCL beam adjust (if necessary) B1.Run Std. Ot Cu and Cr al  3824.8 ;357.9 nm, Concentration 4,4  ppm respectively
LGNS E S Results = 0.222, 0.228 Abs, with flow spoiler.  respactively
2 . ) b Characteristic Concentration 0.079; 0.077 mg/b respeclively
A. Power SquI'Z vl B2.Run Sid. of Pb at  283.3 pm; Concentration 20  ppm
4 [+ e e e
+ T.oo c +0.2 zdc Lva Results = 0.1980 Abs, with flow spoiler.
’ + 0. i c R
‘ 11'50 \\;jc = ? 2 Vdc &Vdc Characteristic Concentration 0.449 mg/L
5.00 ovd 5, Looon 8 8
+15 s VdCi i Vdc :LVdc C. Performance Tests (For C2H2 +N2Q Flame)
I . i ¢ 1.0 Vde =Y Run Std. Of Al at  309.3 nm; Concentration 50  ppm
] e : Results = 0.237 Abs, with flow speiler.
+150 vdc NA Vdc e N i
—Vd Characteristic Concentration 0.928 mgiL
DL o [6.PERFORMANCE TEST FOR FIAS ACTUAL VALUE
TR o SRt A. Characteristic mass for Mercuzy
- 250 Vdc 2450 Vde
GAS SYSTEM CHECKS —_— (500 ul of 10 ug/l Hg for 0.07 Abs. ) 0.077 Abs.
SnGAS SYS ) N Characteristic Mass 314 pg 0.0044 Abs. 285.7  pg/0.0044 Abs,
A, Leak tzst all internal and extenal gas box joints RSD <% 0.6_2 o
B. All gas box safety feaiures B. Characteristic mass for Arsaric -
C. Burner system including nebulizer and all o-ring and gasket (500 ul of 10 ug/l As for 0.45 Abs. ) 0.468 Abs.
D. Drain system Characteristic Mass 48 pg / 0.0044 Abs. 47.0 pg/.0044 Abs.
4. FIAS CHECK RSD  =2% 083 %
) . C. Characteristic mass for Mercury Amalgamation
A. Output power suppiies
~ { 1000 ul of 1.0 ug/l Hg for 0,03 Abs. ) 0.029  Abs.
+5VDC.+ 0.25 VDC. S.01 VDC. +40YDC, = 0.5 VDG, 4C.02  ypC. ——
_— —— Characleristic Mass 147 pg / 0.0044 Abs. 151.7 pg/0.0044 Abs.
B.Valve and pump clean RSD < 2% .71 A
Page 2 of 5
Page 30f5

TH One Source Co,,Ltd., 33/119, Ladsawai, Lam Luk ka, Palhum Thani 12150, Thailand THK Ore Source Co.,Ltd,, 33/119, Ladsawai, Lam Luk ka, Paihum Thani 12150, Thailand




FSR1485

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL.
3110 + HGAB00 + FIAS100 + AMALGAM

FSR1485
ER
Rt MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
3110 + HGAS00 + FIAS100 + AMALGAM
SERIAL NUMBEHA 311N6062102 DATE TESTED June 16, 2022

7. PERFORMANCE CHECK FOR FURNACE

~

A. Internal & External gas Tlow

B. Contract Cylinder ( replace it necessary )
C. Quariz Windows

D. Gas Tubing and Joins

E. Cooling Systern
8. AUTOSAMPLER CHECK
A. Arm and gears

B. Sample and Rinse Pump

RIRIE] BIRIRIEIR]
= |- o | 2

C. Tray and Sensors

9. PERFORMANCE TEST FOR FURNACE ACTUAL VALUE

Test run using Chromium

1. Standard Deviation after 5 replicates of blank < 0.005 0.001

2. Characteristic mass (5 ug / L for Cr, 3 pg/0.0044 A-s } 2.8 pg/0.0044 A-s
Peak Area 0.155 A-s
Relative Standard Deviation < 2 % 1.03 %%

Test run using Lead
Characteristic mass { 20 ug / L for Pb, 10 pg/0.0044 A-s } 9.4 pg/ 0.0044 A-s
Peak Area 0.188 A-s
Relative Slandard Deviation < 2 % 1.24 %
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SERIAL NUMBER 311N6062102 DATE TESTED June 16, 2022

Remarks :
NA Mean no applicant

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

meels
D does not meet

the PerkinElmer Specifications listed on this certificate.

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

TH ONE SOURCE CO., LTD.

/ﬁ#xf%«‘k&&(. 7

Krungchat Tresvichien )

Customer Support Enginser
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_ “Li- Aghient Tochuolagles
[ Agilent 5110 and £100 ICP-OLS L i

[ FPreventive Mainteaance Checklist J

Agiient Preventive Maintenance piovides fattory recommended service for vaour anslyticsl systems to
assure reliable gperation and the aceuragy of your results. Delivered by highly-trained and certified
service engingers using genuine Agilent parts and supplies, Aglient Proventive Mainter ance provides
cveryihing you need to recluce unplanned downtime and Keep your systems aperating at their peak.

For more information about Agilent Technologies services please visit our web aito using the following

URL M&M&mﬂmmﬁjﬂmmmmmmm
Customer Information

* Custoraers ghowld provide ali Hecessary pperating supplies upon request of the engineey.

*  For customers using BF applications, the instrumeni should be retuyned to its stazdard sample
introduction gystem,

* A customer representative skould be aveilable to the endineer while petiorming éhe preventive
msintensnce procedurss,

*  Any paris, not included in the Prete Lists seetion of this document. ave now part ¢f the recommended
Preventive Maintenance servies, nor are they included in the price of this servive

¢ Ila system requires the use of additional oF special procedures and/or paris for the fustmment
servieo, then these must be ordoped sepurately and chisrged as aorepair. which mesy incur vdditional

Service Engineer’s Responsibilities

¢ Orly complete/printont pages that relate to e system being serviced,

»  OCompleie empty Gelds with the relevant informsiion.

°  Complete the relevant checkbozes (n the checklist using a “X* or tick mark “v'" in the checkbax.
¢ Complete Not Applicable check boxes to indicate services not delivered, as neadel,

»  Complete the PM service in the order of the tacks listed,

*  Complete 1he Service Review section together with the customar.

Tssued: 3 February 2617, Revision: 1.1 Copyright @ 2017 Agiient Techinclogies
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3 Agilent Technologles

[ Agent 5110 and 5100 1CP-OES
L Preventive Maintenance Checidist

L E—

System Enformation

Instrusent system name and 1D Jep 5410 vbv / W\Siéoo"‘f:}
o o )
Instrument system site and location SECOT f PRLRY L“\)&Mﬂoy
List system component product aumbers List the seria) of sach comy
1 TRolBa 1. WY 16835007
2 G W0k 2 Muelsia4
3 9 BTG A 3. WY6E5 ooul
v G el u TRk 245
BN 5.
| S
8. 6.
7: &
8. 2
o 5.
f 10, 10.
= — .

ICT-OES Conflguration mble Cirele the type or wrlte In the type I other

Nebulizer Type ;:E!Es;pr_a\/;) QneNeb | nther
; Soray Chenber Crclenic Single Pass @y‘aloni{: Douvle l‘*h._i'aj <
[ Tore Badial ﬁm_t_nﬂ;‘; other
fh‘\je'cfnur D_i:am'ewr _ | 24mm (l.&m;@} 14mm LC.);E"'"_“_‘.I Ather. R N

' T —
i Irjector Mterial é@y Ceramic | other

Issued: 3 February 2017, Revigion: 1.1 Copyright ® 2017 Agllent Terhnalogies
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Agiilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

General Preparation

o Driscuss any specific questions or iseues with the cusiomer prior to starting.

@ Review the instrument lagbook,

& Perform general external inspaciion of system for cleantiness.

@ Check for proper installation of safety-related parts. assemblies, sensors ete.

@ Check for reguired fnaware/sofiware updates and verify with customers if they wonld fke it
installed,

U For HF applicalion systems, if standard sample introduction systes was not instalend, ask the
custonier to install i ¥t

\ﬁ/ Run Instrument Performance test and yecord results in Instrument Performanee Test Resulls Table -
Fre PM,

Inspect and clean the sysiem

@ Lock for any obvious gxternal damage ar problame,

1 Inspect waler conling hoses., gas lines and power et [or exoessive weal 0r damage.

W Perform a general inteinal inspection of the system for excessive dust aceamulation, clean if
NECSESATY.

B Iuspoct sample Introduction components aud record any required maintenaace in the Service
Enginesr Comments il notify the custemer as the required actions requived.
Record the instiinnent opeiating conditions in the JCP-OES Status Results Table.

= Replace the polychromator parge filter,

g Replace the radial pre-opties window

@ Replace the axial pre-optics window for SVDV and VDV instrmments.

@ Check exhaust fiow for the correct positive exteaction ai the eghaust duct 1 insure ihey meest
mintmvam specifications.

@ Replace air inlet dust filter.

O Replace high eapacity air inlet dust filter dement it installed. 1 R
Remove and clean instrument waler inlet filler,

8481A Cooling water 8 m

J) Section NOT Applicable

A Drain cooling faid and remove any particles from the chiller reservolr

# Rewove, tlean and reinstall water inlet metal mesh filter,

4 Re Sl with Polyelenr cooling Oubd. o -
Clean the cooling system Air filter and the condenser by compressed air or vacim losnet.

[ssuei: 8 February 2017, Revision: 1.1 Copyright ® 2017 Agilene Techriologies ]—/
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Agilent 5110 and 5100 ICP-OES
Preventive Mainlenance Checklist

ey

SPS 3 Auto Sampler

Kl/ Section NOT Applicable
Q FPower cyvie the aut

osampler and verify suecesslul inltialization.

T TYospect X and 2 axis belts tor wear, Beplace is negoessary.

a Clean X and 2 axis

0 Using customer’s racks and the Agilent software move the sampiz probe Lo the 4 ouigrmost corners
and rinse port, snsupe that the probe is approximately centered in the vial

ide shafts,

SPS 4 Auto Sampler

¥ Section NOT Applicable

@ Clean the spill fray, rack location mat, end frames avd chaasis with a damp soft cloth and diluied
il detergent.

2" Clean the anto sampler cover paacls, if cover kit is installed, with domestic window cieaner

L Chank the X-axis and Z-axis drive belts for aracks, splits, damaged ienth, excessive faying, color
changes or degradation ftom fumes.

7 Check the X-axis, Theta-axis and Z-asis
or danaged commedors,

& Purip Tubing Replacement. Replace perislaltic pump tubing. Replace all tubing that goes from the
rinse gtation Lo the pump and from the pump 1o the wasle/rinse bottlas

5 eables fer cracks, incorract positioning, damaged edges

AVE 4.6, 7

Q/Sﬂci;ion NOT Applicakle

L) Replace valve rolr seal

0 Chedk fictings for signs of leaks

0 Check tubing including autosampler txbing for Kinks or excessive wear
0 Check high dow pumy lar signg of leaks

Instrument Adjnstment

4 Check position of Zn pealk, adjust if required.

& Check Argon Rafto, adjust to specified value if required.

@ Perform Detector Calibration,

& perform Instrument Calibration.

@ Run Instrument Performance Test and record resulis in Instrument Performang

Test Results Tabile

SPPSL[ - PTG | T A ——— ~ - R

g For systems using [CP Fxpert version 7.5 awd above rum the following nstrwnent tests and record
the resudt in the nstrummen, Test Resulls Table
11 Subsystem Comrunications Test
Z Alr Flow

Issund: 3 Februayy 2017, Revisian: 1) Gopyright & 2617 Agllent Teckunologies
Page ¢ of 8




Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

- Agitont Technologles

T,

Cl, Waler Flow
A Gas Flows

& RF Ganerator
e Camera Test
o Optics Test
B/’ Nebulizey Test

Instrument I rimance T

", l

Note: These mesaurements o not form part of any specification and ars for relevence oxrly.

7____——__ | f_:-j'u Sensliivity Check Poat PM Sensitivity Gheck
Radint | Axcia * Radinl | Axtal® B
213557 amSRBR | ¥396.3 THD T wReR .9 =T
Mnos7a10m k3R | SOV A $ATHR 7 TEIG @397
A1596.152 s SER 9 % 2.0 N 20-4
¢ 766.49) num SBR AL &5 R 4.0 A

¢ Axial resnlt is not applicable for GBO18AA, GRD12AA Rudiul View atrumments,

rument: Test Resulis

Note: The Instrimment Test resulis are for systeoms using ICP Expert version 7.3 and above only.

Instrmment Test

Reduolt

Subsystem Commupications Test

F”'G'J

Alr Flow

Watex Flow

CGas Fipws

RN
RF Gengrator Covrs
Cariers Tesi P"M’\
T e ey S é_m.__\__ e e e el
Nebulizer test
[

[ Tagned: 3 Febuuaey 2017, Revision: 1.i

Copyright 2017
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Agilent 5110 and §160 ICP-OES
Preventive Maintenance Checklist

- Agilent Technologies

g Siatas ts T,

Note: These meascerements da nol form part of any specification and are for reference only.

|f Meunurement Standby Modo Plasmia On
= T T T sia e ol e -
| Mains Voltage Zi9.96 VAC 1.1 VAG
'__Mmins, Current Al A 0.19g A
; Instrurent Temperatire 2517 = ¥y, 3 °¢
[ BE e Fiow (sensor spuedy 3.9 Hz o e
| Plasna Exhaust Temperatiure No sasuremand 5¢ A( ; =G
Water Plow Osciliator Na ympessuremeant T 45 L7 i
| Water Mlaw Detecior 28 Lyvabn | i.94 L/min
Water Inlet Termperanure 8.9 °G | 20.6 0
Polyehromator Temperature ‘ 5.0 | 3.0 Ko
GO Femperature | -39.% " ~ g %
Therina) Stabitizer 350 C .0 ge
Argon Supply Preasurs €05. 60 (S BALT4 e
Purge Gas Supply Pressure™] o2 57 1Pa ST TG e
Option Ges Supply Prassure*l el Pz | N Kpn
Mubulizer Flow o meagiroant | 6. Ty L/min

| Nebulizer Back Prassure

Ne messurement

RSIA KPs

Plasma Gas Flow

No measuremsnt,

17, Dy min

Awxiliary Gas Flow No megasyrement 3. 0 L/min
K¥ Power Mo measurenenl i? OO w
RBF Supply Current No migasuresaont .23 A
RE Supply Voitage B NG messuremsent o ‘BQ;&Q‘-—-— :/‘H e

*1 If option installed

ued: 3 February 2017, Revigion: 1.1
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“E¥. Agilent Technolagies

Agilent 5110 and 6100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Parts List Table

Part deseription PariNumber | Product /Model # where used | Quantity Consumed |
" A o 580104, GANLTA
ot Pro- 2H ! BT y s
Axist Pre-Optic Window $:8010-08014 HOLAA/GECBA b |
Radial Pre-Optic Window GB010-68015 All \
Polvclear Cooling Fiuid GH2Y2-8001 (G G8AGIA - l
Frirge Gas Filter GRO10-50136 A i
Afr injet. filter G8IH0-58002 All i
High Capacity Alr Filtgy G8010-33189 Qprigmal ~
| ST L (5454-60002 G8404A/GE495
AVS6/7 2
or seal for 4 port valve for f
i{\}?i seal for 4 port valve for GRIIS-BO002 GH4OBA .
| Rinse s H 5N S RN
i f?l_l\hk »\_)llﬂ,if)n 10 winge station G8410-30129 SP8 4 -
Zoemid X I
Barh connector ZE8nn-Limm 1D | GB41D-80124 86 4 »
TV waste Cubi - Ly 5
PVC waste bing, Smm od % Sm GR410-90123 SP 4 N

id, 2m

Additional Paris may be vequived from enghiters stack:

X gxis dnive balt 5410047500 SPsa ~
Z axis drive belt 5410047400 3P 3 &

Peristaltic pomgp tubing, ¥VC

FTO0A6000 565 K
Selvafiex. 3 hridged, I G

Restore system

For BF applications. ask the custorer te reingtall their sarple jnecroduckion sysien.
Leave system In an idle state: on and purging.

Guidance: IF the PM service is performed prior t a qualification service, then use the gualification
protedurs as a guide for final instrument sel up znd checkoul

Service Review

1 Affix the PM sticker to the systers o insteument ioghook based or 1he customer's yequest.
2 Coraplets the Service Engineer Cormments section below if there ave addiiional comments,

ved: 8 February 2017, Revision: L1 Copyright € 2017 Agllent Taohnolngies
Page Tof 8

Agilent 5110 and 5160 ICP-OLS
Preventive Maintenance Checklis¢

3% Agilent Tachnologies

-

/ feview the service and any test regiles swith the custonier,

If the Tnstrument frmware was updared, record the details of the change in the
Comments box below or if necessary, in the customer’s 1Q recaxyds.,

Service Engineer Comments (optional)

I

Service Enging

interest for the customer, please write in this box.

1f there are any specific prints vou wish 1o note as part of pertorming tha instailation or other itens of

Other Important Customer Web

How 1o get information on your product:

i B -8V

ma/ B 11 ep-

T Literstare Library - humy wwwasilent ooy srens/ products yep-0f
oesdiiLeraiys

Need to know more? - hi

Hvrwsg agileploony cresslah A ers

A

Jwww agiler

PRV PR

15/ sitpnortdanding/lep-ces

Need Lechnical suppolt, L‘AQ,s( -
Loomy chera sunlies

|
o]
2t Nezd supplies? - ww
S

Service Completion

Agilent signature

Dogument part number: GG14-00075

EODAHLADT Dute service compleiad

N N
(e AW - .
HA A ‘\’ \ Custorer signature

9y Tor\

ad: 3 Pebruary 5017, Heviston: 1,1 Copyright @
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