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High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.Ltd. Calibration Date : Jan 14, 2022
Hi-Vol Pump No.: _ _BH-008 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 17.40 12.50 58.84 1,023.82 302.76
13 1440 10.10 53.20 766.08 207.36
10 11.60 7.80 46.90 544.04 134.56
7 7.60 5.10 38.17 290.09 57.76
5 4.80 3.10 30.04 144.19 23.04
Sum 55.80 38.60 227.15 2,768.22 72548
Calibrated by : __ Ronfiwr  Approved by: Vn-}l,a:m i
CAL-FROMOO1

[Jan 2022/BH-0082i#1/2022]

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : _Feb 3, 2022
Hi-Vol Pump No. : __ BH-014 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 17.60 12.60 59.07 1,039.70 309.80

13 14.00 10.20 53.45 748.30 196.00

10 11.20 7.80 46.90 525.30 125.40

7 7.20 5.20 38.50 277.40 51.80

5 4.00 3.10 30.04 120.20 16.00

Sum 54.00 38.90 227.96 2,710.90 699.00

Calibrated by : Mﬂ Approved by : lﬂ’} Igv?ﬂ k.

{Jan 2022/BH-0T4/10322022)

CAL-FROMO001
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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-018 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)
13 17.00 12.40 58.61 996.37 289.00
13 14.00 10.20 53.45 748.30 196.00
10 11.00 8.00 47.48 522.28 121.00
7 7.20 5.20 38.53 277.42 51.84
5 4.20 3.20 30.50 128.10 17.64
Sum 53.40 39.00 228.57 2,672.47
Calibrated by : Bowins Approved by : b /’1[”?4 s
{Jan 2022BH-018/21/01/2022) CAL-FROMO001

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Feb 3, 2022
Hi-Vol Pump No.:  BH-030 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 19.60 12.40 58.61 1,148.80 384.16
13 16.20 10.20 53.45 865.90 262.40
10 12.80 8.00 47.48 607.80 163.80
7 8.20 5.20 38.53 316.00 67.20
3 4.80 3.20 30.50 146.40 23.00
Sum 61.60 39.00 228.57 3,084.90 900.56
Calibrated by : %«4« Approved by : M/ ‘é-rﬁ 4

[Jan 2022B1-030/1@A)3/2022]

CAL-FROM001




ELECTRICAL AND ELECTRONICS INSTITUTE ;
- ’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT
$75 oo 4, Bangpoo Industriat Estate, Soi 8, Sukhunyit Read km 37,

b Phrack Sa, Mueang Samit Prakan, Samut Praken 10280 st
Tel: +66 2709 48608 Fax: +66 2324 09178
Certificate No.: CP20210095EA
Operation No.: CP2021120016
Certificate of Calibration
Equipment: Sound Calibrator
Manufacturer: RION
Model/Type: NC-74
Serial No.: 34283648
ID No.:
Customer: SECOT Co.,Lid.
Address: 239 Rimklongprapa Rd, Bangsue,
Bangkok 10800 Thailand
Recelved Date: 21 Decemnber 2021
Calibrated Date: 24 December 2021
(ssued Date: 28 December 2021
Calibrated by: Ms. Juntapom Kunhakom
e

Approved by:

( M. Sittichai Swaksuriyawong )
Group Manager

This reporl was prapared electronically using applicable slectronic signature. Printing or copy of fila are considered a8 a copy of the document.

The reported uncerainty of measurement was based on standard uncertainty multiplice by a coverage factor & = 2.00,
providing a level of confidence of approximately 95%. This certificate may rot be repraduced other than in full except
with the pricy witten approvat of the Electrical and Electronics Institute, Foundation for Industrial Development,

Paee 1 of 3

F-CAL-004 Ed.0

] ELECTRICAL AND ELECTRONICS INSTITUTE
S ; FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Eoilimibini

Certificate No.: CP20230095EA

d

Calibration Report

Equipment: Souind Calibrator
Manufacturen: RICN
Model/Type: NC-74

Serial No.: 34283643

ID No.: -

Ambient Temperature: {z3+2)°C
Relative Humldity: {50 % 15 )%
Pressure: {101.3 = 1.5) kPa
Method of Calibration -

IEC 60942:2017

1. Reference standards instrurment :-

Instiument Model Serlal No. Cert. No. Due Date
1j|8tandard microphore 4180 26621000 AA-1010-21 13 June 2022
2)|{Wavetorm Generator 335118 MY52302264 Gi4aRF21 17 June 2022
33]Audio Analyzing DM 2015-F 4079144 E1U210398 2 February 2022
) P'n:nu:e- humidity anq . FO40007 -’ZL.‘;-F"?ZiE}GQT 16 June 2022

Tamperature Transmittey 02h5TE21 7 uly 2022

2. This result of czlibration was found accurate as shown on date and place of calioration only.
3. This certification is traceable to the international system of unit reaintained at -
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
Flectrical and Electronics Institute; ONSC Accredited Calibration No.0119

1, Function : Sound pressure teval

Norminal Spacifiad Sound Measured value Devlated value” Acceptance Limitm
Frequency (Hz) Pressure level (GB) (dB) {d8} (dB)
1000 94 $54.22 0.22 +0.25

2. Function : Frequency

Norminal Sound
Pressure level (B}

Specified Frequency
{Hz)

tMeasured value
(Hz)

A E]
Deviated value

(%}

Acceptance Hmi’tm
(96)

g4

1000

1003.0

0.3

+0.7

F-CAL-005 Ed.2



ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE
‘- y FOUNDATION FOR INDUSTRIAL DEVELOPMENT
> . 975 Moa 4, Bangpoo industrial Estate, Soi 8, Sukhumvit Road km 37,
Dt s caie Phraek Sz, Mueang Samut Frakan, Samut: Prakan 10280 "c‘"’““x
Certificate No.: CP20210095EA Teb +66 2709 4860-8 Fax +66 2324 0917-8
Calibration Report

3. Function : Total distortion + noise Cerilficate No.: CP20210098EA

Norminat Norminat Measured value Acceptance limit Operation No.: CP2021120019
Sound Pressure level {dB) Freguency (Hz) (%) (%) o B

50 1000 13 25 Certificate of Calibration
Uncertainty of measurement
Furiction Uncertainty Ma@mafm;pe(mifted Equipment: Sound Calibrator
uncertality of measurement
Sound pressure @vel 0.10 dB 015 dé . .
Freqiene T % Manufacturer: Cirrus Research Plc
Total distortion + noise 0.40 % 0350 %
Model/Type: CR:515

Note: [1] The deviated value is the absolube valule of the diference batween the measured value

and the corresponding specified sound pressura level. Serial No.: 94298

{2] The deviated value is the absotuibe valule of the difference in percent betwean the measured vatue

and the coresponding specified freguency. D No.: R

[33 The acc nce bt is for the deviatad value,

4 The ineast.ared v(ﬂ‘,}u? i?-tlje totel distottion + vruoisa. measurard over the fequency range from 20 Hz to 20 kHx Customer: SECOT Co Ltd.

18] The acceptance iimit is for the Measured vaiue

Remarks: 1, Using the L/2-nch microphone adaptor NC-74-002,
2. Acceptance limit was [EC 60982:2017 Class 1. Address: 239 Rimiklohgprapa Rd., Bangsue,

Bangkok 10800 Thailand
- - End of Report - -

Received Date: 21 December 2021
Callbrated Date: 24 December 2021

Issued Date: 28 December 2021

Calibrated by: Ms. Juntaporn Kunhakom

- J— ‘) -
2D

Approved by:

{ Mr. Sittichai Swaksuriyawaong )
Group Manager

This rsport was prepared elact y using applicable electronic signat Printing or copy of file are censkiered as a copy of the document.

The: reported uncertainty of measurement was based on standard uncertalnty multiplied by a coverage factor & = 2.00,
praviding 2 level of confidence of approximately 95%. This certificate may not be reproduced ather than in fuls except
with <he prior wiltten approval of the Electricel and Electronics institute, Foundation for Industrial Development,

Page 3 6f 3 | - Page 1 cf 3
F-CAL-005 Ed.1 .
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

=)

il

Certificate No.; CP202100%8EA

Calibration Report Certificate No.. CP202100%8EA

Calibration Report

Equipment; Sound Calibrater
Manufacturer: Cirrus Research Pic 3, Function : Total distortion + noise
e A i Norminal Norminal Measured value - Acceptance dmit”
Serial No.: 54294 : o '
- Sound Fressure level {KR) Frequency {(Hz {36} (36)

. - 3q 1000 T4 2.5
Ambient Temperature: {232} °C

Relative Humidity:
Pressure:

Method of Calibration :-~
|IEC 60942:2017

(1013 + 1.5) kPa Unicertainty of measurement

Maximum-permitted
uricartainty of measurement

Function Uncertainty

nel pressure level

010 3B 0,15 dB
Frequency 510 % =00
1. Reference standards instrument :- T tq{ d,_ty T o . 12 /,c e io -
s - Tue Date otal distorficn + nolse 0.40 % 0.50 %
Olstandard micre - ) 2661000 -1010-21 13 June 2022 . . . e . p ;
1)fsta .J.‘grd f’i rophon 4180 4657 0 AA-1010-2 3 Junie 202 Note: 11} The deviated valie is the absolube valule af the difference between the measurad value
£, senerator 5] A Z 4 322
2) Wa\-/esorm Generator 335118 MY52302264 0144RF21 17 June 2022 and the comresponding specified sound pressure tevel,
3|Audio Anatyzing DMM 2015 P 4079144 F10)210398 2 Febyuery 2022 [2] The deviated valle is the absolube valule of the difference in percent betwsen the measured value
a)|Prassure humidity and U301 0640002 CL3-P210047 16 June 2022 ard the corresponding specified freguency.
Temperature Transmitter g 0(255TE2] 7 Juty 2022 [3] The acceptance lmit is for the daviated

[6] The measured value is the fotal distortion + noise, measured over the frequency range from 20 Hz 1 20 kHz,
51 The piance limit is for lhe Measured value.
Bomarks: 1. Arceptance limit was [BC 50942:2017 Class 1.

2. This result of calbration was found accurate 25 shown on date and place of calibration only.
3, This certification it traceable to the intemational, system of unit maintained at =

Reference standards instrument for Acoustic function

- National Institute of Metrology {Thailand)

Reference standards instrument for Electricat function

- Electricat and Electronics Institute; ONSC Accredited Calibration No.0119

- - End of Report - -

1, Function : Sound pressure level
Norminal Specified Sound Measured valug Deviated VaLu@m Acceptance um,rm
Frequency (Hz) Pressure level (dB) {dB) (B} (498)
1000 91 53.80 -0.20 +0.25

2. Funpction : Frequency

Norminat Sound

Specified Frequency

Measured valua

. i2]
Deviated value

= ]
Acreptance limit

Pressure level (dB) H2 (Hz) (%) (%)
94 1000 1000.3 0.0 =07
Page 2 of 3
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CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters
DATE OF ISSUE 06/04/22 CERTIFICATE NUMBER 172690
NoiseMeters

Acoustic House
Bridlington Road

G (S Gley  Hunmanby
[NoiseMeters I
United Kingdom
www.noisemeters.com

Page 1 of 1

Test engineer:
Nigel Smith
Electronically signed:

K“:}‘-_‘\%
—— » P
o

doseBadge Reader

Instrument
Manufacturer: Cirrus Research plc Serial Number: 95168
Model Number:  RC:110A Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.

Date of Calibration: 06 April 2022

Functionality Results

Function Result
Keypad Pase
Battery Power Pass
Display Pass
Communication Pass
2 way IR link Pass
Clock Pass
Calibration Results
Level (dB) Fraquency (H2) Distortion (% THD + Noise)
Inltial 113.90 993.3 0.46
Adjusted 114.00 993.3 0.46
Uncartainty +0.11 +0.14 +0.10
Toleranceg + 0.60 +2.00 +4.00

Environmental Conditions

Pressure: 98.30 kPa
Temperature: 226°C
Humidity: 42.3%
Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement reafised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a

coverage factor k=2, providing a coverage probability of approximately 95%.

N S

375 Moo 4, Bangpan fng

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Jrpitiriy
Certificate No.:
Operation No.:
Certificate of Calibration
Equipment: Therimal Eavironnien
Manufacturer: I
Modat/Tyne: QUESTemp” 45
Serial N TSQGICHSE
10 Now:
Customer: Secet Co,Ltd,
Addrass: 239 Rimklengprapa 30,Banssue,
Bangkok 1C8G0 Thailand
Received Data: 15 February 2022
Calibrated Date: 24 February 2022
lssuadd Date: 28 Februsry 2022
Calibrated by: Ms. Sutida Phakdeewis
K. Rl S

This report was prepared electror

Approved by:

{ M. Komsan Pakceeveut )
Group Manager

nically uslng applicable electronic signgfure, Printlng or copy of fits are considered as & copy of the decumant,

uncertainty muliigliad by a coverape factor { 4)

¢ be reproduced oth

FCAL-GUY Ed L
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

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

IC No.:

CC20220064EA

{

]

M

QUESTamp® 46

TSQCS004

Arnbient Temperature: (23 +3)°C

Relative Humidity:

Method of Calibration :-
In-house method : CC-TEGI0 by comparison with PRT and chilled mirror hyerometer in controlled chamber.

Condition_of this result of callbration
1. Reference standards instrument -
Instrument Model Serial No. Cart. No.
1) Dew Master Hygromater Optidew 401 171926 TH-0110-21
2} SPRT Module 2560 AGAI5E 0295EL21
3) Secondary SPRT Probe 5628 1356 CD20210066E

{(65+£15)%

Calibration Rep

Thermal Environment Monitor

ort

Due Date
10 November 2022
27 May 2022
16 Novernber 2027

2. This rasult of calibration was found accurate as shown or date and place of calibration only.
3. This centification is traceable to the international system of unit rmaintained st »
Reference standard instrument for function humidity
- National Institute of Metrology (Thaitand); ONSC Accredited Calibration No.014d
Reference standard instiument for function temperstive
- Electrical and Fiectronics Instizute; ONSC Accreditad Callbration No.0t19

Besults of Catlbration:-
Function : Humidity Measurement

Applied Condtition

Thermal Environment Monitor

Average Average
Average Measured Calculated Averzage Displayed
Measured Dew-Point Relative Displayed Relative Expanded
Temperature| Temperature Humidity Temperature Humidity Uncertainty
(C) S (%RH) (°C) (S6RH) {(+96RH}
15.0076 474 50.28 15.2 g2.1 1.2
249761 13.74 297G 252 498 1.2
34.9035 2283 49.68 352 483 %2
Function : Temperature Measurement @ 50 %RH
Standard Reading UUC. Reading (*C ) Expanded Uncertainty
(°C) Wet Bulb Dry Bulb Globe Bulb (+°C3
150076 10.8 152 15.2 Q.50
249761 18.6 252 252 G50
34.9C35 26.6 35.2 35.4 0.50

Remark: 1. UUC. : Unit Under Calloration
2. The coverage factor k = 2,00

- - End of Report - -

Page 2 of 3

F-CAL-005 Ed,1

Phrask Sa. Mueang Samut Preiar

ELECTRICAL AND ELECTRONICS INSTITUTE
FCUNDATION FOR INDUSTRIAL DEVELOPMENT

%75 Moo &, Bangpoc industrial Estate, Sof 8, Sukhumuit Road kir, 37,

Semut Prakan 10280
Tt 166 2700 4R6C  Fax: +66 2384 0917

Certificate No.:
Operatien No.:

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

1D No.:
Customer:

Address:

Recelved Date:

Catibrated Date:

Issued Date:

Catibrated by:

CC20220043EA
CC2022020010

Certificate of Calibration

Thermal Environment Moy
3

QUESTern”® 44

TOMOS0002

Secot Coultd,

238 Rimkiongprapa R0, Bangsua,
Bangkok 10800 Thalland

15 February 2022

24 February 2022

28 February 2022

Ms. Sutida Phakdeewut

Approved by:

K. Ruud/

{ My. Kornsan Pakdeewut )
Group Manager

This report was proparad electronically using applicable efectonic signature, Printing or cogy of file are considarad as a copy of the document.

aroviding a leval of on

The reported uncertainty of measurement was

with the prior written approval of the £

wased on standad uncertanty muitiplied by a coverage factor (k3

F-CAL-O0¢ £d.1

|

|
|



LA
-) ELECTRICAL AND ELECTRONICS INSTITUTE
=7 FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Endehe i

Certificate No.:  CC2022C063EA
Calibration Report

Equipment: Thermat Environmeant Moniter
Manufacturer: !

Model/Type: QUESTemp® &

Serial No.: TSMOSC002

D No.: -

Amnblent Temperature: {23 £33 °C

Relative Humidity: (45 +151%

Method of Calibration -

In-house method « CC-TEQ1S by compatison with PRT and chilled mirror hyeroreter in conirolled chamber.
Condition of this result of callbration
L. Reference standards insirument :-
Instrument Model Serfal No, Cert. No. bue Date
1) Dew Master iHygrometer Optidew 401 171924 TH-0110-21 10 Novernber 2022
2) SPRT Modiule 2560 AEAS5E G295EL21 27 May 2022
3} Secondaly SPRT Probe 3628 1354 CL20210065EA i

2. 1nis result of calibration was found accurate as shown on date ar
3. This certification Is traceable to ¢ tional system of unit ma
Reference standard instrument for function humidity
- National instltute of Metrology (Thailand); ONSC Accradited Callbration No. 0144
Reference standard insirument for function temperature
- Electrical and Electronics Institute; ONSC Accredited Caliration No. 0119

ned

Results of Callbration:-
Functon : Humidity Measurement

INTERNATIONAL TESTING SERVICE CO., LTD

Applied Condition Thermal Environment Monitor

Average Average
Averaue feasured Calculated Average
Measured Sew-Pcint Relative Displayed Relative
Temperature| Temperature Humidity Temperature Humidity
{°C) ) (36RH) {°C) (%R}
15.0076 4.74 50,23 150 5682
24,9761 1374 49.7C 250 52.4
3430325 22.83 49,53 359 510

Function : Temperature Measurement.@ 50 %RH

Standard Reading] UUC. Reading ( °C Expanded Uncertainty
(°C} Wet Bulb Dry Bulb Globe Bulb {=2Cy
15.0076 10.8 150 151 0.50
24.9761 18.8 250 258 0.50
34.9035 27.0 35.0 34,7 .50

Rermark: 1. UUC. : Unit Under Calipration
2. The coverage factor k = 2,00
- - End of Report - -

Page 2 of 2 F-CAL-(85 Ed.1

1 12113/388 Ladprao 84 Ladprac Rd. Wangtongiang Bangkok 10310
o qES Tel 8-2558-2085 Fax 0-2559-2036
E-mail ; sale@itest-lab.com web site : www.ltestlat.com
CALIBRATION CERTIFICATE
Order No. : 0-2202-613
Customer : SECOT GO, LTD (HEAD GFFICE)
Address ¢ 239 dmklongprapa Rd., Bangsue, Bangkok (0800

Description of Equipment Thermal Envitonment Monitor

Maunufacturer o 3M
Model Number i QUESTemp® 46
Serial Number : o TSRO10092
ID./Controi Ne, o N/A
Made In : USA
Location : In House
Environment Conditions ¢ Temperature  (234/3)°C
1 Humidiiy (50+/-20) “RH
Cal Date : FEB 18,2022
Issue Date o FEB 1&,2022

Uncertainty of Measurement

The reported wncertainty is based on a standard uncertainty multiplied by coverage factor of k=2,

It has been evaluated according to the “Bxpression of the Uncertainty of measurement in Calibration
(EA-4/02)” which provides a level of confidence approximately 95%.

Approved on behalf of
rnational Testing Service Co., Ltd

it Vivat-Anant }

Technical faboratory

Managing Director

Page 1 ¢f 3

‘The Results shown in this certification weport vefer only to the equipment(s) calibrated unless otherwise stated
This Calibration Certificate cannet be reproduced, except in foll, without permission of company.




INTERNATIONAL TESTING SERVICE CO.,LTD
<1 1213/388 Ladprac 94 Ladprao Rd. Wangtenglang Bangkok 10310
AL Tel 0-2559-2085 Fax 0-2559-2086

E-mail ; sale@ltest-lah.com web site | waw.itest-lab com

Certificate of Calibration :

Description  : Thermal Environment Monitor Serial No. : TSRO10002 Order No. : 0-2202-013
Magufacturer : IM ID./control No. : N/A Received Date : FEB 15,2022
Model : QUESTemp” 46 Made In 7 USA Calibration Date:FEB 18,2022

Calibration method :

“This instrument was calibrated by comparison with standard chilled mirror kygrometer foltow to in
house calibration method

- Into humidity and temperaturs chamber the temperature scale used was based on 1T8-60

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

INTERNATIONAL TESTING SERVICE CO.,, LTD
® £sT 1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
A Tel 0-2558-2085 Fax 0-2553-2038

E-mail : sele@itest-lab.com web site : www.teat-laby com

Reference Standard : e
Description Model | Scrial No. | Certificate No. Due Date
Chitied Mirror Hygrometer, Edgetech Dew Master 52542 TH-0123-21 NOV 26, 2022
Temperature & Humidity Chamber PGC, 7041-5110 | 1703182 - F

Timceability
This Certification is traceable to the interational system of unit maintained at:-
- NBMT, Nationnal Institute of Metrology (Thailand}.

Result of Calibration :  Without adjustiment

Ceriificate of Calibration *

Description  : Thermal Enviromment Monitor  Serial No. : TSR010002 Order No. : 0-2202-813
Manufacturer : 3M I Jeontrol No. : N/A Received Date : FEB 15,2022
Model : QUESTemp® 46 © Made In : USA Calibration Daie:FEB 18,2022

Result of Calibration ; Without adjustment

Calibration Range 26 to 50 °C Resolution: 0.1 "C

Functiou :  Temperature Accuracy Test { GLOBE)

Test point Standard [V e Correction Upeervainty of
] Rgading Reading Measurement
(°C) (°C) 0 (o) {#-°C)
20 26.02 20.3 628 0.32
30 30.03 303 -0.27 0.32
40 40.04 40.4 -6.36 .32
50 49.97 50.3 - 033 0.32

Resnlt of Calibration ; Without adjustment

Calibration Range: 30 to 70 % Rl Resolution: 0.} % RIl

Function :  Humidity Accuracy Test

Reference Test point Standard UUC* Correction = Uncertainty of
Temperature Valuee Readipg | | Measarement
°C %RH YaRH %RH %RH | (-%RH)
2301 38 30.01 318 -L.79 L2
24.98 56 49.93 515 -£.57 1.4
25.03 70 69.94 70.6 0.66 .4

Calibration Range : 20 to 50 °C Resolution: 0.1 °C
Function : Temperature Accuracy Test ( DRY)
Test point Standard vUCH [ Correction Uncertainty of
Reading Reading | Measurement
(°C) (°CH (s e {H-"C)
20 20.02 20.1 -0.08 032
30 30.03 30.1 -6.07 032
40 40.04 40.2 | -0.i6 032
50 4597 50.2 -(.23 l 0.32
Resuit of Calibration :  Withoul adjustment
Calibration Range: 2010 50 °C Resolution: 0.1 °C
Function : Temperature Accuracy Test ( WET ) -
Test point Standard CUC* Correction |  Uncertainty of
Reading Reading Measurcment
(°C) o) "0 O (-"C)
26 20.02 20.2 -0.18
30 30.03 30.2 -0.17
40 40.04 40.2 016 )
5¢ 49.97 50.2 -0.23 3

The Results shown in this certification report refer only 1o the equipment(s) ealibratedWhless otherwise stated
This Calibration Certificate cannot be reproduced, except in full, without permission of company.

UUC* = Unit Under Calibration

wrxikexxs2End Certificate of Calibration®*®#3##skainy

'R@ Results shown in this certification report refer oniy to the eguipment(s}) calibrated unless otherwise stated
This Calibration Cettificate cannot be reproduced, except in {ull, without permission of company.




Sheet No. : || CAL-MCC100020/03/21 ||

Sheet No, ; |_| CAL-TEH0601 19/03/21 ﬂ

& Heat Stress Meter Calibration &S Heat Stress Meter Calibration
Date: | AUl | Date: | Mar 29,21 |
Temperature (° C] Temperature (‘°C]
Barometric Pressure: Pb (mmHg) 760

Barometric Pressure: Pb (mmHg) m

UNIT UNDER TEST

REFERENCE STANDARD INSTRUMENT UNIT UNDER TEST

REFERENCE STANDARD INSTRUMENT

Equipment : Well Equipment : Heat Stess Meter i
Qup Dry quip Egaipment : Dry Well Equipment : Heat Stess Meter
Model No. 1 9140 HDRC I Model No.
ModelNo. [ 9140 HDRC | Modei No.
Seriat No. AOARD Serial No. M e .
I | | MCC100029 | Serial No. | AOAS90 | Serial Ne.
HART SCIENTIFIC Manufacturer | METRO SONIC
Manufactorer | | Manufacturer | HART SCIENTEFIC | Manufacturer
i ion Dat: 25 May 2020
Calibration Date | 2y | CatibrationDate | 25 May 2000 |
T Readi
e i T Temparature Reading
Ref Setting (™ Tg (°C T (°C) Tn (°C)
> erem:;o (t)tmg (89 g (O ” . Reference Setting ( °C) Tg (°C) T (°0) Tn (°C)
R 20. ALl 3
02 i = ¥ - 20.0 20.2 202 20.2
25.0 25.1 252 252 — - 3 e
T s00 | 301 300 | 2009 = 2 Z2 =
I i I S | | ——— 30.0 30.1 30.2 30.0
35.0 351 34.9 349 = —— —i =
= = S B At i e 35.0 35.2 35.2 35.0
40.0 ’ ) S———— . e Sinti
- S 4_00_. ..... e : A 40.0 40.2 40.3 40.1
450 45.1 44.9 44.8 =
soo | a9s | 498 | 97 act 23 22 =
; - : ; 50.0 50.3 50.2 50.2
Note : 1) Tg = Globe thermometer temparature
e: DTg . P ? . Note : 1) Tg = Globe thermometer temparature
2) Tn = Wet bulb with natural ventilation temparature . .
. 2) Tn = Wet bulb with natural ventilation temparature
3)T = Ambient temparature .
3)T = Ambient temparature
Calibrated by : sb‘ml‘!'““-} P Approved by : [/"fﬂﬂ}’ﬂ 'é/' 5 A
! ik T o ¥ i Calibrated by : _ 2uvaphe '\Dp‘ - Approved by : _ w_jf?’L}T__

MCC1060029_2021/Hest 2021 SECOT CO.,L.TD.
239 Rimkicngprapa Rd. Bangsue, bangkok, 10800, THAILAND
Tek: 66(11)25553600 Fax: 66(0)29593585

E-Mail: envserv @secit.co.th

TEHMK0119_2021/Heat 2021 SECOT CO.LTD.
239 Rimkiongpraps Rd, Baegsoe, bangkok, 10800, THAILAND
Tel: 66{0)29593800 Fax: 660129593585

E-Mail: envserv@secot.co.th



Sheet No. :
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Sheet Ne.: ||  CAL-047890/04721 ||

=) Heat Stress Meter Calibration &) Heat Stress Meter Calibration

o
oy ly

Date: | Mar 30,21 ] Date: [ Apr 1,21 J

& 20
Temperature ('C) - Temperature {n(:]
Barometric Pressure: Pb (munkg) Barometric Pressure: Pb (mmHg) m

REFERENCE STANDARD INSTRUMENT UNIT UNDER TEST REFERENCE STANDARD INSTRUMENT UNIT UNDER TEST
Equipment : Dry Well Equipment : Heat Stess Meter Equipment : DIGITAL THERMOCOUPLECALIBRATOR  Equipment : Heat Stess Meter
e e o [ e =
SerialNo. | AOAS%0 | ks Serial No. | 7550122 1 SenliNe
Manufactorer | _HART SCIENTIFIC | Manufacturer [ QUEST Manufactover | FLUKE | Manufacturer
Calibration Date | 25089 2020 ] Calibration Date [ 135 July 2020 I
Temparature Reading Temparature Reading
] . [ o, o, -0,
Refercnce Setting ( C) Tz (O rco L Reference Setting { °C) Tg (°C) T (°0) Tn (°C)
200 20.1 20.1 20.1 s o e T
25.0 25.1 25.1 252 s — - —
30.0 30.0 302 30.1 500 T 499 a9 | 499
35.0 350 352 352 ' . s — S
40.0 40.1 40.1 402 — —- - —
45.0 45.2 452 450 : =fs
50.0 50.2 50.2 49,9 ——— — — —
Note: 1) Tg = Globe thern-lometer tempar?tuf'e Note : 1) Tg = Globe thermometer temparature
2) Tn = Wet bulb with natural ventilation temparature 2) Tn = Wet bulb with natural ventilation temparature
3) T = Ambient temparature 3)T = Ambient femparature

: ) v/l : A
Calibrated by : _stND\?\'\‘Dh} p Approved by : lﬂ’ﬂz Lo Ll [0' Calibrated by : __75_ w&%’t@_v‘:) ?__ Approved by : w;ﬂw ¢ W

TELG70017_2021/2121 SECOT CO..LTD. - )
239 Rimklongprapa Rd. Bangsue, bangkok, 10800, THAZLAND G47890_2021/Hea: 202 ) SECOT CO.LTD.

Teb: 66(0)29593600 Fax: 66(0)29593585 239 Rimkloogprapa Rd. Bangsie, bangkak, 16800, THATLANT

Tok $6(0)29593600 Fax: 66¢0)2959358S

E-Mail: envserv@secot.co.db
E-Mail: ¢nvserv @secot.co.lb
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TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
33444 PATTANAKARN ROAD Y07 18, SUAMLLIANG WNLLIANG, BANGOK fi2e ".\_1/ =
TEL 0271 (HR24 FASL 0-27 99474

Heat Stress Meter Calibration

Jan 12,21 I

NBC-Ten T
LALEBRATION 3008

Date: I

Certificate No. ; 2071520
Page: 1of 2

Certificate of Calibration

Eguipment : Digitat Thermomster With Sensor
REFERENCE STANDARD INSTRUMENT UNIT UNDER TEST Manufacturer: Fluke This oertificate ey not be terodaced ther than in ful,
except with the priny wiitten approval of tha head of
Equipment : DIGITAL THERMOCOUPLE CALIBRATOR Equipment : Heat Stess Meter Modet : 74 Corporate Senvices 3: Equipment Calibration and Testing Services,
Model No. I 714 1 Model No. | iicrROTRERM Serlat No.; THICAZZ
Serial N iD Ho.: 26020691
" enal INo. 0462505
Serial No. [ 7590122 I Condition As-Received: Used ltem
Manufacturer l FLUKE l Manufacturer Recelved Date: 24 June 2620
Callisration Date; 13 July 2020
Calibration Date l 15 -I“!} 2020 ] ¢ 15 Jusly 2520
. Reference: 2006-084500 Submitied by:  Secot D6, itd
Temparature Reading Amblent Temperatare; [ 25 £ 3 ) °C
Reference Setting ( °C) Tg (°C) T (°C) Tn (°C) Refative Humidity: {50220 )% 239 Rimklangprapa Road,, Bangsue, Bangkok 10500
30.0 29.9 29.9 29.9 I
40.0 39_-9 = _40'0 e _39'9_ S fProcedure used: Callbration were conducted using in-house calibration progedure OP-T(1 according to comparison with
__Sb_O- - 49.8 49.8 499 tndustrial Platinum Reslstance Thermomeler {IPRT) Into fiquid bath terperaturs caniraiier,
L. ] S —— —_—— r— The lemperature stale used was based on TS50,
60.0 59.8 599 59.9

Candltion of this result of calibration

1.Reference tandards insiuments ¢

- Instrument Model Seria| No. Certificate Ng. Due Bate
R | (= N ¥} Digital Thermometer 1529 ATAGDS 1911235 24 Sep 2020
2} Industia Platinum Reslstance Thermomater 5627-12 5Tgrs 1911235 24 Sep 20290
3} industrial Platinum Resistance Thermometer 562712 571974 1811235 24 Sep 2020
4} industriat Plainum Resistance Thermometer 562712 5565541 1811235 24 Sep 2020
5) Digital Thermometer 1529 ABE17E 191357 01 Nov 2026
Note : 1) Tg = Globe thermometer temparature 6} industziat Platinuns Resistence Themmomatar 5827 738437 1911397 0% Mov 2020

2) Tn = Wet bulb with natural ventilation temparature
3)T = Ambient temparature

2.The certificate Is valid only o the Htem callbrated on date and place of calibration
3.This Cerfification is fracaabie to the infernational System of Unit maintalned af:-

-Nationa! Instillite of Matroicgy Thaitand (NI 1B}

Approved by : \N'Hﬂ"rq s /., e

Calibrated by :
issuz Date :

Calibrated by : Gl ‘glf‘@v:;? -

Yossapen Pa
20 July 2020

n Approved § tary : /
[ }Fhalinee Prabpaipal

SECCT CO.LLTD.

239 Rimklosgpraps Rd, Bangsee, beaghak, (G800, THATLAND
ek §6{0)2F593600 Fag: 45129593585

E-Mail: covserv@secot.eo.dh

14625605 _2021/Hear 2020 [ ]@Ghaichawan Khunpiluek

[‘/] Wanlop Larpkurn

u (0234488



Cert. No.: 2071520
Page.: 2 of 2

Result of Calibration:- Without Adjustmsnt
Function: Temperature measurenment
This equipment was connected with Thermocouple Type K ID No. 205208-1
immersion Standard uuc* Uncertainty
Depth Temperature  Resding Error of Measursmeni
( mm.) (c) () (c) (£C)
150 -0.0007 0.7 6.7007 0.38
180 20,0058 2001 0.0944 .39
150 80.0018 79.0 -1.0018 043
150 104.0042 103.1 0.9042 0.50
150 110.0051 708.9 -1.1051 0.52
150 150.0041 148.8 -0.2041 .63
150 180.0045 180.2 0.1855 0.72

UycC* ; Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty cutlipiied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.

~ollo-

a 1007200

= L N g QAT AA e Al A\

L

TECHNOLOGY PROMOTION ASSOCIATION {THAILANDJAPAN)
CORTORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES

=]
)
‘ '@
7 b
tl_ S340 PATTANARARN ROAD S0 18 SUANLUANG, SUANLUAZKET BANGROR 10250 ;:'_“‘4«“\‘5; A
it: TEL 0-5717-3000-24 CAX 0-2715-2914 i -
!) CALINIATION 0088 \ﬂ
%“ i
f Certificate of Calibration ~ cessto.: zoss 4
4 : +
% !,i‘
it /A
,i‘J Equipment : Dry Wil Calibcator i:l
4 This cariifizate may ol be reproducad other than in (ul, b

i Manufacturer: Hart Selentfiic
T ) except with the paor wiltten approvil of the headof
R Model : §140 HDRC Gorporate Services 3 Equipment Calibration and Testing Sarvices.

Serial No.: ADAHSD
1D No.: 200210
/! Candition As-Received: Used liom

=S

g

»
8 4y i
=

L Received Date: 13 May 2020 a
1Y L
£l Callbration Dato: 25 May 2020 ~1
¥( to 28 Mey 2020 1

Y Reference: 2005-0314DN Submitted by: Secot Co. Lid.

e

Ambient Temperature: (25 £ 3} °C
. 239 Rimkiongprapa Road., Bangsue, Bangkok 10800

i Relative Humidity: (80 % 20) % 17
\ |
¢ 2)1
| l.,}
: Procadure used: Callbraticn were conducted using in-house calibration procedure CP-T15. The Standard Platinum Resistance ';
A Thermometer (SPRT} was calibrated by using the fixed points, sub-range 234.3156 K to 302.9146 K and ‘E
“ 273,16 K to £82.877 K, as defined in the International Temperature Scale of 1990 (ITS-80). The measurement },
was made using precision resistsnce measuring Instrument with conlinuous measuring currant of 1.0 mA and ,_’
j 1.414 mA, :1
e thi: [] 1 4
E 1.Reference standards instuments : ‘ll
i o
{? Instrumant Model SerlalNo,  Cettificate No,  Due Date :
iII‘ 1) Dlgital Thermometer 1529 A91943 1911064 26 Aug 2020 ’;’
i: jl 2) Platinum Resistance Thermometer SE09 01158 1911064 26 Aug 2020 \u
f 3) Platinum Resistance Thermometer 5615 875801 1911064 2 Augz020 Yy
' 2.The certificate is valid only to the item calibrated on dafe and place of callbration.
"“ 3.This Certificafion |s traceable to tha Internaticnal Systam of Unlt maintained at:- ;',
| i
IR _National Institute of Metrology Thailand (NIMT) {
!’ | 3
“ :
/n

“r
—_=

o
o

; i
%

li\ Calihrated by :  Suriya Tarapan Approved Signatory ; d

7/ =

issue Date : 29 May 2020 i ]Phalinee Prabpaipal
’ 1/] Chatchawan Khunpllusk
\i [ ]Wanlop Larpkurn
D5 A
N SR AN e R S R S A RSN S N eSS s

B 0230650
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Cert. No.: 201591 ’
ol Cert. No.: 201581

Pags.: 2 of 4 )
| Page.: 3 of 4 i’_:
J
Y
Result of Calibration - Without Adjustment Result of Calibration :- (Continue) Without Adjustment ':r'/
Function of UUC™: Temperature Source V) Function of UUG*; Temperalure Source I
1. Temperature Generating Accuracy Test 2, Temperature Distribution Performance Test
UUC* Setting UUC” Reading Standard reading Errar Uncertainty 1 2.1 Stability wilh lune; 30 minutes periog ]
°C °C °C °C HEC i { ’
35,0 35.0 35,0289 -0.0289 0.50 3 : Temperature Stability Byl
50.0 50.0 50 0705 -0.0705 048 i iC +°C 7
S—— e e ——— p— - 4 . i
100.0 100.0 100.1831 -0.1831 0.52 ,"j Min. Range: 35 0.0127 b
2500 250.0 250.2494 -0.2494 0.62 l-f-':' M'Emﬁwfﬂu M‘:OO . 0.0152 b,
300.0 300.0 300.2842 -0.2842 0.66 W ' Max Range: 300 0.0228 i
2 i
E’ | 22 Temporature Homogeneily in i méasuremeant zone of 40 mm_ (frem the lowesr ead ¢f bodng) /4
UUC*  Unit Under Calibration $ ‘_._I
E;, Temperzture Axial Homogeneity || Radal Homogensity ‘l
Note: 1)  The Report measured of the Standard reading is an average value of reading aver 30 minute periad '\J °c °C °C r
sfler the verified temperature has reached equilibrium, and one-haft of the maximum range of readings ?,f'l' Min. Range: a5 0.0452 0.0240 bll
" . o : N o’ — - - s
was determined as an instability with time. ,l! s tex. Range: 300 0.3488 0.1252 i
2)  The Galibration was performed In a measurement zone of 40 mm. fram the bottom of the test baring \ | ¥l
of the test temperature biock. B / Bl
3)  The Uncerlainly quoted value is for the measured value of tive actual temperature at the setting /—" b uuce } rj:-’
I\ temperature of the test temperature block calibretor at the fime of calibration. The contribution \I {
uncertainties from temperature distribution in the block are included in the uncertainty of measurement. ;; 4
. . )/
N\ H 'I’
Controlfer Axial & Radial Test Boring \l
i Display Immersion depth of 125 mm. 1:}
Controller Dfameter 4.8 mm. 'ir'{
. Keypad .‘".[
] Calibration Boring ‘ i
] ) Immersion depth of 125 mm. \
) y 1
(& | Diameter 6.4 mm. 1/
\ ) [
) (
3 4 Top View i
!Il‘l | :\ {
W l‘i
b :.{' The reported unceriainty of measurement was besed on a standard uncertainty multiplied :(;
i l:; by a coverage factor & = 2, providing a level of confidence of approximately 95%. 7

a 1001988 a 1001987
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Cert. No.: 201581
Page.: 4of 4

FOR THE USE OF TEMPERATURE BLOCK C. S
(Reference from Annex C of EURAMET/cg-13/v.01; Calibration of Temperaturs Block Calibrators Calibralion Guide)

C1.1  Rasults reporiad in the calibiralinn cerificate have been cbiained fuliowing the EA Guidelines EA-10/x5.
Whin the callbrator is used, the following points shall nevertheless be laken inlo consideration;

C1.2  The calibration of tempetature block calibrators malnly relates lo the famperalure of the solid-staie block.
The temperature of the thermometer to be cafibrated in the block can deviate from Ihis lemparature.
When a thermometer of the same type is used under measurement conditions (dentical 1o those during
callbration, it can be assumed that the errors of measurement during the calibration of idesl thermomelers
are not greater than the uncertaintics stated In the calibration carfificale. Unless olherwise stated in
the callbration ceriificate, it shall be ensured that
- Ihe measuring clement s in the homogeneous tempemture zone;

- the inside diameter of the baring used in the calibrator. (pessibly of the bushing) is in the lemperaturs
range from —80°C io +560°C at most 0.5 mm and in the temperature range frain +660°C fo +1300°C
at mast 1.0 mm larger than the outside diameter of tha thormomaeter to be calibrated.

- the immarsion depth of the thermaometer lo ba calibrated is at ieast equal to 15 times the oulside
t of the ther ter lo be cafibrated; and

- {he thermometer {5 be calibfated has a diametar of d < & mm.

©1.3  Please chack in particular whether a heat-convaying means (for instance olf) was used for the
calibration of your temperature Block calibrator. If so, the calibrstion is valid only f the calibrator
is used with 2 corresponding heat-conveying means.

Ci4  When it neter with cutside diameters of d > & mm are gallbrated, and additional error of messutement
due to heat condustion shall be taken inlo acoount. If such messurements are o be camed out, your
catioration laboratary can detarmine the additional hest conduction for the th ter type invastigated
by you. A good test for potential temperature deviations due to hest canduction Is to check mtmr the
tisplay of the test thermomaeter changes when the [hermometer is lifted up by 20 mm. Contributions lo
the unceriainty of meast t due o the thermomeler lo be calibrated by you (2.9, inhomoganaities of
therrnocoup'ras) are not included in the maasurement unceriainty of the calibrator either.

C15  The daia given In the calibration certificate are decisive for the calibration, not the manufacturer's
spacifications. Bafore starding calibration, please discuss by all means the calibrafion and
operating condilions with your calibrativn leborstory.

€16  Unless other wise stated in the callbration certificate, it shall be ensured (independent of the manufacturer's
specifications) that
- lhe callbralor is aperated in the vertical position;
- no additional thermal insulation is used; and
- the environmental temperature is (23 £ 5) °C

€C1.7  To check the temperature block calibrator it Is recommended to carry out check measurements at regular
intervals using a calibrated thermomster. If such check measuremasnts with a calibrated thermometer are
not made, it is urgently recommended to recalibrate the temperaturs block calibrator annually.

~00o-

SN SRS USSR ESSE

a 1001986

Request Service No. 098/63

Pageiof 3
Calibration Certificate

Momenclaiwe : Brand: Meuler Toledo Type : Top-Loading Electronic Balance
Model 1 AG245 Soyial No. 1 1117293916 {198120-0)

Subinitied by : Faboratery of SECOT CO., LD,

Logation of Calibeation : BAL Reom | 6" Floor, Seeot Co., Ltd.

Calibration range : - 200 g Scate division : £.00001 g (41 g) F0.0003 g (210g)

Calibration daw : May 26,2022 -

Reference Standard No. M2 llGlX?jKS, M210183, M220177 '

Fraceable o : Mm’rzh;gical Center SCI BCO Services Co,, Lid, THAL CALIBRATION SERVICES Co., Lid

Ambient Condition :  Tomperature 2428 - 2442 °c

Humidity 4810 —50.90 %% RH

- ) =
RES Pﬂ..,..‘l@.‘.@l@ﬁ .......... Spproved By & £;=—¥

{ Miss Sasipa Jaidee }

Celibrated By . ...,..

{ WHss Sivipa JThannong )

Testing Officer Chief of Technical Management
Date ;... 210712028 pate:.. 26 [05 hor

Issued Date : May 27,2022

sy tdD3Bakeues et Son B O T Teg. & 158 D9s 100 Paps 101



Measurcment Report
Request Service No, 098/65

Page 2 of3

Description:

Brand : Meitler Tolada

Model : 4G245

Calibration range 1 0- 200 g

Calibration date : May 26,2022

Ambiest Condition : Tetperare

Measuwrement data ¢

I.  Repeatabifity of Reading ;

Serial No, : 1117293916 (198129-G)

Scale division : 0.00001 g (41g)/ 0.0001 5{210g)

24282442 °

Type : Tup-Loading Electronic Balance

Relative ienidity

48.19-50.90 %RE

Standard Deviation of Maximum Difference hetween
Load (g) : .
Reading (g) Successive Reading (g)
50 0.000047 0.0002
100 0.000067 0.0002
_150 R 0.000048 0.0001
260 {.000052 4.0001
2. Off-Certer Loading :
4 Mass of 50.0000 g was placcé and moved to various position o the pan.
Unit:g
Center Front Left Back Right Center | Maximum Difference
50.60020 50.00046 50.0003¢ 50.060600 | SC.060GIG | 30.00020 0.08026

Issund Date : May 27,2022

3. Depacure from Nominal Vajve -

Reguest Service No.0Y8/65

Paga3of 3

Reading (g} Cormction’(_g)_ - Encertainty (+- g}
1] 0.60000¢ + G.ONG0ES o

1163 0.000065 + 0000014

- 1 -0.000014 +4.000013

14 000007 1 +0.000034

20 ] B -0.060091 oo 0,000-()4_?

40 ~(.000151 E0000074
50 -0.8633¢ +0.00012

80 ~0.00021 +6.00014
160 {00028 + (.00016

120 -3.00041 +8.00018
140 00048 +0,00021
T 160 -1').06050 + (.00023
180 -G.00067 + 0.60025
28D -0.06124 + G.00027

Calibrated by : S(/»'Pf‘:‘ﬁidéa Approved By CjAT‘Z)-L_'j'

(Miss Sasipa Jaides]
Testing Officer

Date : i'ei 0511@1

Miss Siripa Jhannong}
Chiief of Teclmical Management
Date:,.., % /’05'2622”

Tssued Datp : May 27, 2022

s bl ¢ oot e s KEL Y

Bev G 155 8L 1116 Fage 2 o013

wepens R Balasiz wliGe:s deiSAUOT

K0, 120200 213739 Page 3 083



Banglok High Lab Ce, Lt

44176 Sol Ladplakaé 6, Ladplakao Re., Anwsawari. Bangkhen, Basgkok 18228
TFel: (6623 971-5500 Fax: {662) 47(-5308

Wehgite: www.banghokhighiab.com E-mait: tnfoghapghokbighial.com

T 1IGG
RATION 265

CERIIFICATE OF CALIBRATION

Certificate No : 52021/188
Page ]
Qrder No r 39972021

Customer : SECOT COMPANY LIMITED

Address 1 23% Rimkiongprzpa Rd., Bangsue, Bangsue, Bangkok 16840
ipstrument 1 UVIVIS spectrophotometer

Manufacturs ; Thermo Scientific

Model : GENESYS 108 U¥-Vis

Serial Number 1 2L9N249007

Environment Temperature (25.2-24.8)°C

Humidity {87 - 87) %RH
Received Date Qctaber 28, 2021
Talibration Date . October 28, 2024

issued Date

3

kNovember 5, 2021

Caiibrate Status 1 No Adjustment

Calibration Area Customer area
Roomname : Laboratory Reom of SECOT COMPANY LIMITED
Calibrated By L _kgHt?E‘]’C} -

{ M Kittipong Yungsanit )
Calibration Engineer

e Y

{ Mr\Wanchal Meesirt )

Approved By

Manager

Effactive Date: 05/08/2021 F-BER-026 Rev 24

o,

Fav: o562

ighiab.com R e TS

Certificate No : S202%/i68
Page . 2B
Qreder No T 338z

1. Phetometric Accuracy

CRMs: Neutral Density Giass Filiers CRMs Serial Number: 2404
Traceability: Traceable to NIST, U.S A, through Newrai densty filters NIST SRM 6302 & 1020, Double Aperiure
mathod through Starna cerllficate report 108544

Spectrat slit width © 180 nm

1.1 Reading scate at 425.0 nm

Filter STDs (Abs) | Average Measured | Correction | - Unicertainly

fea Valie (3) i
0.6000 2.000 0.0000 0.0028
0.4665 0497 -0,2005 0.0044
0.9630 G.955 -0 G020 0.0033
2.0355 2.037 -0.0613 33,0084

1 2 Reading scals at 440.6 nm

Filter STDs (Abs “Uncartainty

eomnéaa‘:m 'i"-.ﬂ@;@f‘f
0.0000 Q0028
0.4870 0.487 -(.0001 § 0040
0.8433 0.944 -0.0007 0.0040
1.8966G5 1.970 - 0038 0.0084

1.3 Reading scaie at 4650 nm

“Filer STDS (Abs) “Uncertain

Y ate . m}'
0.0C00 0.0028
0.4535 0.455 -6.0015 0.0034
0.8780 0.880 -0.0020 0.0040
1.8424 1.845 -0,0022 0.0080

F-SER-026 Rev.24




Banghok High Lab Cou L,
070 Nei Ladplakao &6, Tadpiakas Rd., Svusawerl. Banpkhen, Fanghok 1320
Tel: (062) D7 1-K8GY 621 97 E-3384

Wahsilay warse. bangkolbiytiaivenm Femolis infndebangkoki)

Paxr

hlab.rom NSCTIELTIS 17625

CALIRNATION N346

Certificate No : 82021/168
Page i)
Oedder No : 35972021

1.4 Reading scale at 548.1 nm

0.81¢ -0.0018 0.0028
1.877 -0.0016 0.00562

1.6 Reading scale at 835.0 nm

0.0000

0.4634 0.464 -0.0008 £.0030
0.8892 0.9¢0 -0.0007 30.0030
1.7824 1.784 -0.0018 G 0062

F-8ER-G26 Rev 24

Effeatlve Date: 05:06/2021

afplakine Rabe Anas

Imngiabhigialicom

Certificate Ne ;. 32021/168
Page T 48
Trder Ne R 1T P el

2. Photometric Accuracy
CRMs: Potassium Dichromate i Perchisric agid

CRMs Serial Numiber: 15086 Blank Serial Number: 15173
Traceabiiity: Tracaable t2 NIST, U S A trough crystafing potessivm dichromate NIST 8RM 8252 through Stama
cerfificate rsport 88921

Spectral slit width @ 182 nm

(nm) (Abs) Valus (4) i, (A
535 C.0000 0.000 0.0000 00050
0.7340 0.732 0.0020 0 0056
257 (.0060 Q.000 0.0C00 0.,0050
0.8528 G.855 ~0.0022 0 0055
343 0.0GQ0 9.0600 0.00C0 0.0080
0.2873 0.285 ~0.0017 0.0854
350 0.0000 0.000 8.6000 0.0050
0.6336 0.632 0.0015 0.0056

3. Wavelangth Accuracy
Spectral slit width : 186 nm

3.4 CRMs: Holmium Slass Filter CRMs Serial Number: W184/H
Traceabiity: Traceable fo NIST Holmium oxide filter NIST SR 2034, trough Starna certificate repart 108651

Fiter STOs (nm) |~ Average Measired | Cormectio airty
. ‘Certificate Vawe(nm) | @m) | L) S
241.74 241.2 0.54 0.12
278.44 279.2 0.24 0.12
287.98 287 8 0.18 0.12
334.10 3354 .30 c.12
361.00 380.8 0.20 0.12
418,61 418.3 -0.19 012
453.63 453 8 -6.17 0.12
480.05 480.2 -G, 15 0.12
536.68 536.5 006 0.12
| 537.88 537.4 0.58 0.12
| Effeciive Daln. (SO0/2021 _&smmmJ




Bougheis tligh Lab ColLtd,

4176 Sal Ledplakas o, Ladplakae Ré. Anusaward, Bangkhen, Bangkok 1226
Tul: {682) 971-5809 Fax: {£02)971-33e0

Websize: woww hamgkakiigtab.com F-mnit tnfed hanghkaihighlab.con

RS TISHTIS 17625 ©
CALIGRATION 3¢5 ¢

Certificate No
Page
Crder No

3.2 CRMs: Didymlum Glags Filter
Traceahility: Traceable to MIST Digymilm filter NIST SRM 2024, through Stama centdficats report

s 82024168
HI T
© 399/2021

CRMs Serial Number: W184/D

118862

=

Lafiphakas B

SRR YRri,

(A2}

IaniaKine,
356

Zangkol 1020

o fntedbangkekhichisl som

f
€

CRIRRATION 5356

5, *Spectral Resolution
CRAMs: Toiuene in Hexane

GCRMg Serial Number: 8597
Traceability:

‘Speciral sit width
o tm)
0.5
1.0
1.5

4, *Stray Light

CRMs: Potassium Chioride aquaous solution

GRMs Serial Numbar: 5489 Biank Seriai Number: 8745
Traceability: Traceable to NIST U.S A, crysialiine potassium chlodde NIST SRM2032, through Starna certificate

report 38822

Spectral slitwidth : 1.80nm

F-SER-078 Rav.24

2.0

EN/A

3.0

#N/A

Certificate No
Page
Order No

. $2021/168
: &8
2 3982021

Biank Serial Number: 3718

Traceabdle to tofusne in rexvane NIST SRM2034, through Stama certificate raport 8823

Mote : * "Not TISE Acareditad” in this certificate have been inciudet for completenass

Remark:

n

W

¢nok

|_Efteclive Date: 05/08/2021.

Celibrate Method
1.1 Phefometne acnuracy: In-house mathod W-SER-001 based on ASTM 5925.02 and ASTM E275-01
1.2 Wavelengti accuracy: Inshouse methed WoSER-0G1 based on ASTM ES25-02 and A8TH £275-01
1.3 Stray lght Mgastring the R in both absarbarce and fransmittance unit 2t wavelengih 201,23 nra.
8ase on Eurspean Pharmasopesia V6,183 1584
1.4 Spectral resolution: Measuing the CRis. The maximum absorbance values were rzad at closest
1o 268.7nm and the minimurn absorbance vallies were read 2t clossst 267.0 nm
Aefar o Evropsan Pharmacoposia V.6,18,2 1884

. NAA = ot avaifable.

Uncertairty of Measurement: The reported uncentainty of measuremen: was based on standad

uneeriainly multipiied by a coverags faclor £ = 2, providing a level of confidence of appraximalely $5%.
nis result of calibration was found accurafe as shewn on date aud place of calibration only.

This report witl cenify of cafibrated squipment only,

- End of Report -

F-SER.028 Rov.24




< i ol LT =1 % x LYY
Calibration Certificate - .
Calibration Report
Certificate No.: 2104065-001-01 Certificzte Now 2104065-061-01
Client name: SECOT CO., LTD. Equipmeent: CHAMBER (Hot Alr Oven}
Address: 23% Rimkiongprapa Road, ED 52 Serfal No.t 01-27152
B Bangsue, ki10800 Resolution: 1 ¢ iDNo.: Nf&
Manufactuzen BINDER
Bagaliefs Date of Calibration: 2 Avgust 2023 Page20f 3

Equipment: CHAMBER: (Het Air Qver) tocation: Labaratory, SECOT €0, LTD.

Environment Condition: Ambient Tempersture ( 29 = 1 ) °¢
Manufacturer: BINDER Relativa Humidity { 58 % 4 )%

Line Voltage { 230 £ & ) vok

Model; ED 53
Serial No.: 01-27152 Conditien of this results of Calfbration:

1. This instrument was calforated by insert 9 standard thermometer inte its chamber and calibration zccording to
1D No.: N/a W-TE-£14 Sasad on TLAS G-20-1/32-08 (E): Guldelines for Calibration and Chacks of Temperature Controfied Enclosures.

- The semperature seale used was based on ITS - 90,

Order No.: 2L0HeS ~ Al dea show below were final vaiues and the initial data may be obtained Lipon request.

2. Reference Standard Instrument :
Operation No.: PHONESEH Instrument Model Seriat No./ID No, | Certificate No. | Due Date Through
Date of Recaipt: 2 August 2021 Digitii;h:eﬁv?;t):‘n - Bz?éA rﬁ#lo'i:::g}:‘tztm 0y s ahibpidnes NAW’;?\IOSEI\J'?T‘ZQOD
Date of Calibration: 2 August 2021 3. This cestificate is traceable -tgln-tarnat?cna& System of Usits {51 Units),

4, This certificate was certified only for the instrumant we calibrated,

5. This result of calbration was founa accurate as stown on datz and place of cafibration only.
Calibrated by Mr.Werapob Scokioag Approved bV /% 2__ 6. Conditon of Calibrated e : Goonl

Scientist ( MrPheraphat Taanit ) BE Bescriptiot:
Manages, Dlyisi on of Callbration Labaratory ' Time of Reword L Howr 9 Minute At 104, 118 and 180 °C

Date of lesue: 2 August 2021 Responsible for the Technical Management Team Fresh alr Demper - Onen  Posidon D

Close
The uncertainties are for a confidence probabifity of approximately 95 %. Nt Available
This Certificate is issued in accordance wilh the condidons of accraditation granted by the Thet Laboratory Accreditation scheme 7. Result of Calibration X | ‘Without adjustment D After adjustment
which has assessed the measurement capabifity of the iaburatory and is traceability to recognized netionat standards and Yo the units A
of measurement realfzed at the corresponding natlonal standards laboratery, This certificare may not: be reproduced cthar thart I full
except with the prior written approval of the National Food Institute, - B

F-C5-009 Revision:f0 Date: 14-12-61 F-O5-012 Re 86 Dake: 14-12-51




Calibration Report

Certificate No.: 2104065-001-01
Equipment: CHAMBER (Hot Air Oven)
Madel: ED 53 Serial Mot 01-27152
Resolutiont i T 1D No.: N/A
Manufartures: BINDER
Date of Calibration: 2 Augist 2021 Page 3of 3
Calibration point: 104, 110 and 180 °C ———— =]
Calibration result: ) _
Calibration | Temperature falative Line Voltage P "1 |
Condition {fc) Hurnidity (%) {Velt) § o |
MIN 29.3 58 220.1 : ‘ e
MAX 29.5 62 230,05 L.a o= i
Tablel : Reporting of Temiperatire - W
Czlibration Measured Temperature (°C} @ Sensor No.
point (Sensor No.8 is REF) Uneertainty
c) #1 | #2 | #3 #a | #5 %6 #7 #8 | #9 * (°C}
i 104.51 | 0481 | 104.21 | 30435 | 103.34 | 163,28 | 103:34 | 103.03 103.28 0.82
$10 110.80 | 111.16 | 110.51 | 11064 | 109.63 | 109.64 | 109,63 | 109,34 | 103.58 B3
186G 181,02 | 181,32 | 180.02 | 180.42 | 175.66 | 179.96 | 172.64 | 17940 | 178,70 0.65
Table 2 : Reporting of Characterization Result
uuC* Setting | UUC* reading (°C} Stability Uniformity Overall Variation
ey MIN MAX | average {°C) °C) °T)
103 103 103 103 g.2: 171 2,31
102 109 109 109 021 1.78 2.1z
176 178 176 i7e 0.31 2.08 2.51

Note The guoted uncertainty include * Stability * and " Loadirg effect (20% of Terp Uniforinity)
MIC* = Unit Under Cafibration
Stability = One-half of the greatest maximam differance of measured temperafiires at any one sensors,
for at least half an hour after reaching steady siate,
Unfforneity = The maximum dlfference of mezsured temperatures at any sensors and the measured
tempsrature at the referance location which are observed at the same time.
overall Variation = The diffarence of the maximum and minimum maasured temperatures thraugout ohservation time,

The report uncertainty of meastirement was based on standard uncertainty multiplied by coverage facior k= 2, providing 8

level of confidance of approximatzly 55 %.
e ENi] s / 5 ,2—-

F-C5-012 Revision:0d Date: 14-12-61

Thia cerificale may not be reproduced other tha in full except wilh the prior writien apprava of the Calibratech Co, Lid.
ml"ﬁ&m@ﬁﬁ"ﬁﬂﬁmﬁ e T T AT

Calibratech Co..Ltd. T IR
T Muss 2, Sukbehasin 5 Ret, Kangpined, fuickvest, Nonthabe 11126 CALIRATH B0t
TeiI20 960215 P (03) 9538133, eonmid - ealibrasech. ealigiatioc.sune. tadibrasceh colgimemail e

Certificate of Calibration

Certificate No. : 65-420056-1 : Page : 1 of2
Submited by Seoot Cn.,Ltd.

239 RimKlongprapa Road, Bangsue, Bangkok 10809 Thailand
Equipment : ol Metey with glestrode

i metst

Manufactucer Metder Teleda Model @ Seven2Go 82
Range : N/A pH Resolution @ 8,07 pH
Serial No. @ RI47954G9 IDNo. @ N/A

Eiecirnde

Mode] : InLal Expert GorISM Serisl No, : 7851180
Envirenment < Ambient Temperature © (25 +2) “C

Relative Humidlty  : (50 + 15} %
Date of Received 18 Februgry 20122
Date of Calibration @ 24 February 2022
Date of Tusug ; 24 Feyruary 2022
Calibrated by Bugferd Masri
Calibration Method Iy house method CAL-MA261 direct measurement by using standard voliage calibiator
and using certified reference material (CRM)
Refersice Standard Instruments @ This cortification is tacenble to the International System of Unite
1. Mujtiproduct Calibrator

1 No, Cent.No,  DueDatg Truceabilivy
44{H11 21ES07 17 Mar 2033 National Insthtute of Metrology Thalland (NTMT)
2. Standard Buffor Solution

53 Cal, Ne,  LotiNe.  Exp.Dac Trageability
4.008 61235182 795594 14 Fob 2024 CPA Chem Tad. Acersdited to IS0 17034 and ISCAEC 17025
6988 1223875 TE5927 18 May 2022 CPA Chem Lid, Accroditod to ISO 17034 aud ISOVIEC 17025
16.608 £1244986 795895 13 Feb 2023 CPA Ciremn Lid. Acereidited 1o 18O 17034 and ISOVIEC 17025

Appraved by : /pr “./
A (S R
( Bunjord Masii )

Supervisor

The Uncenaintics mez for s confidencs probabllity of approximately 95%




-, e

Calibratech Co..Ltd.
HHM-T Mo 2, Sublupesehbun 3 R, Haappood, Pukired, Nositbest )20

TeLi0) -1 | Fas (00) 9699113, emsadd ¢ callbestinch, calféy cum, caliwoch Garm

Certificate of Calibration

Certificate No. :  65-428016-1

Resnlt of Catibration :
DUC Condition As-Reestvad 1 Good
Fonctlon Eleotrieal measuiemedit
i racter
Perfonming standard dirwe by Muliiproduet Calftrator st pH (4,7,10)

Page : 2of2

Adjustment Curve | Appliod Volge | Noriinal Value | UUC femding | Corectin Unsest
ot nominal pH t mv) (pH) { pB}|( mV) (my} fxmV)
117 4809 4 400 | 177 ¢ 038
4,7, 10 0.0000 7 T80 O 0 ass
“177.4600 10 1008 | -177 ] 435

Bunctivg ¢ PH meser with elotrods
Performing a throe - bofferstandard aurve ufng bufer nomicat ph (4,7,10)

Adjustment Curve | Stondard Bafir | TIUC Reading. | Correctina Uneettainty
at nomingl pH CpH) {pH) tpH) (ZpH}
4008 401 x00 0.4
4,710 B.YRS 7.00 .81 omi
10,008 1001 0.60 0014
Remark
UUC; Unil Under Calibration

This vesuit of catibration wes found accurate 35 shown on daie and plave of calibration onfy,

This reported uneortzinty of measunment was based on & staridand kncertuinty multiplied by 3 coverage ftor k=2,

providing  level of confidence of approximately 5%

-olo -

TECHNOLOGY PROMOTION ASSOCIATION (THANLANDJAPAN;  fias
CORPORATE SERVICES 5 BQUIPMENT CALIBRATION AND TESTING SERVICES & @
53874 PATTANARARN ROAD SUL 13, SUANLUANG., SUARLUANG SANGKOK 19250 et

N

TR

-

oy
AN
g

iy

)
dpi
WOS-THI) THM 0L

TEL 2FI7-3500-27 FAK (L3719-9984 CALIRATION Bt

Cert.No.: 21CH1690
Page.: 10f2

Certificate of Calibration

Equipment !
Manufacturer :
Mode! :

Serial No. :

ID No. ©

Condition As-Received:

Received Date @
Calibration Date :
Reference :

Submitted by :

Ambient Tempersture :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(‘/) Malee Butkruea
( ) Saithip Meangmai

Conductivty Matsr
Haniie

HIBg1862
05200045101

Used tem

07 Dscember 2021
13 December 2021
2112-01440K-2

Secot Co. L&,

238 Rimkiongpraps Read,
Bangsus, Bangkoi 10800
(25 +25) G

(50 + 15) %

In -house mathod :

- CP-CH8 : based on direct measurement by
using certified reference material (CRM)

Walalak Sirithean

Ml .

Approved Signatory

( ) Warakorn Lerngagtrakul

tssue Daie ;

15 December 2021

Tie Uneertuintics are for a confidence probability of approxinzately 35%

s ertific:

2
Arprovit of the bead 5

srpradiczd citier e #a fedf, exosph wish e gaior W
wozats Seetviees 5 s Brsipiens Uolibration and Testing Seeive

A 0035786



Cert.No.: 21CH1680 sies -

Page.: 2 of 2
Conditlon of this result of calibration
1. Reference Standard Instrument :-
Instrupnent Serial No. 10 Mo, Certificate No. Due date
1) Thermometer 9549224  130RCOG3 211454 15 Apr 2022

This certification is traceable to the international System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailend), NIMT
2. Certified Referance Materials -
- Conductivity calibration solution, CPA chem Lud,, The measurement results are traceable o S
through CPA chem Ltd., ANSI-ASQ Naticnal Accreditation Soard, Accredited No. AR-1835
- GConductivity calibration solution, Thermo Scientiflc (traceable to NIST)

Conductivity Solufion Manufacturer Lot No, Exp. date
*100 uSicm Thermo Scientific 101/04 12 Mar 2022
1.413 mS/em CPA Chem 751024 02 Aug 2022
12.8808 mS/cm CPA Chem 754037 28 June 2022
- Conirol Conductivity calibration solution temperattre by Water bath {25:0.1) G
3. This certificate is valid only to the item calibrated on date and place of celibration.
Calinration results
Funetion : Conductivity Measurement
(*) After Adjustment at 1.413, 12.8806 mSicm
Conductivity Electrode Seriai No.; 0720051N
Standard Before Adjustment After AdJustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
*100 pSfem 85.42 [LSfcm 99.93 1Sfom 5.1 uSicm 2.00
1.413 mS/cm 1.198 mSiem 1.412 mS/em 0.0092 mSlem 2.00
12.8806 mSfom 12.49 mSiem 12.87 mSicm 0.086 m3/cm 2,00

- UUC* = tnit Under Calibration
-*; Not NSC - ONSC Accredited

Remark

The reported uncertainty of measurement was based on a slandard uncerlainty multipiied by a coverage
factor k, providing a favel of confidence of approximately 85 %.

-o0o-

Pales -

a2 1086380

Calibration Certificate

Certificate No.: 2104065-062-61
Cliant name: SECOT CO., LTP.
Address: 238 Rimkiongprapa Ruad,
B Bangkok 10800
Paga15f3
Equipment: CHAMBER {Incubator)
Manufacturer: MEMMERT
Model: 1P 400
Serial No.: K406.0004
ID No.: NJA
Order No.: 2104065
Operation No.: 2104065-002
Date of Receipt: 2 August 2021
Date of Calibration; 2 August 2021
Calibrated by Mr.Worapob Sooktong Approved by / V/l)———
Scientist ( Mr.Pheraphat Tuanjit )
Mariager, Division of Calibration Laloeatory
Date of Jssue: 3 August 2921 Responsibie for the Techrnical Managemant Team
The uncer are fora ¢ bability of appri [y 9% 0.

This Certificate is lssued ' accordence with the conditions of aooreditation granted by the Thal laboratery Accredization scheme
whith has assessad the measurerment rapabillty of the laboratory 2nd its traceabliity %o recognized matfonat standerds and t the units
of fneasurement reaiized af the carresponding national standards laboratory, This certificate may nct be reprediiced other than In full
except with tha prior wiitten approva; of the National Food Institute.

F-C5-009 Revision3 Date; 14-12-61



Calibration Report

Certificata No.: 2104085-002-01
Equipment: CHAMBER (Incubator)
Mogel: ICP 400 Serial No.:  K406.0004
Resolutlen: 0.1 ¢ D Nt N/&
Manufacturer: MEMMERT
Date of Calibtation: 2 kugust 2021 Page 2 of 2
Location: iaboratory, SECOT CO., LTD.
Environment Condition: Amblent Temperature ( 32 = 1 ) ¢
Refative Humidity ( 60 = 5 } %
Line Voltage {229 + 1) valt

Condition of this results of Cafibration:

1. This Instrument was czlibrated by insert ¢ standard thermometer inta its chateber and callbration according
W-TE-C14 Basad on TLAS G-20-1/02-08 (E}: Guitlelines for Calibration and Checks of Temperatiire Controlled Enciasures.

- The temperature scale usad was based on ITS - 0.

- All data show below were final values and the initial dats may be obtained upon request.

2. Reference Standard Instrument ;

Instrument Modai Serial No./ID No. | Certificate No. Due Date Through
Digita) Thermometer 349728 MY49016854 - NATIONAL £ODD
N TE 640400-01 24 ppri 2022
with sensor RTD CH#201-208/ RTD#201-209 pri INSTITUTE

3. This certiicate (s traceable to Tntemational System of Unhs (SI Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found acourate as shown on date 2nd piace of calibration only,

6. Condition of Calibrated item : Good
YU Description ;
Time of Record 1 Hour 9 Minute At
Frash air Damper - Open Position D
Close
Not Available

7. Result of Calibration :

| > 4 l Without adjustment

200 ¢

D After adjustrient

F-C5-012 Revision:00 Date; 24-12-81

Certificate No.:

Calibration Report

2104083-002-01

Equipment: CHAMBER {Incubator)
Madel; ICP 43¢ Serial No.:  K406.0004
Resoiution: 0.1 ¢ 1D Mo.: N/A
Manufactursr: MEMMERY
Date of Cafibration: 2 August 2021 Page Jof 3
Calibration point: 280 ‘C i
Catibration result: o
Cafibration | Temperxture Refative Line Yoitage : -l
Condigdion °cy Humidity () (voit} - [
M 08 55 2288 o - ol
Ma¥ 31.8 [ 230.1 e [T |
Tabiel : Reporting of Temperature L — =
Calibration Measured Temp e (°C) @ Si Na.
peint (Sensor No,9 is REF} Uncertainty
“c) #1 | #2 | #3 | #4 | 25 | #6 | %7 #8 | #9 £ (°C)
20.0 i9.89 | 20,67 | 20.13 20.03 20,05 19.98 20,00 20,05 20.02 027
Tabie 2 : Reporting of Characterization Resuit
UUC* Setting UUC* reading (°C) | stability Uniformity | Overall Variation
o MIN MAX bverage f % (°C) °cy (°C}
20.0 20,0 20,0 200 | 0.062 0,12 0.27
Note The guoted uncentainty include * Stability " and * Loading effect (20% of Temp Uniformity} *

LuC*

= Linit Under Calibration

Stability = One-half of the greatest maximum difference of measured femperatures at zny one sensors,
far at least half an hour after reaching steady state.

Uniformity = The maximum difference of measured temperatures at any sensa:s and the measured

The report uncertainty of measurement was based on standard uncertain

temiperature at the seference Incation which are observed at the same time.

Overalf Variation = The difference of the maximun and mintmum measured temperatures througout observation time,

ievel of confidence of approximately 95 %,

Bty =T pe——

ty muitiplied by coverage factor k= 2, providing a

FC5-017 Revisicn! N0 Date: 14-12-61




FSR1469

FSR1469
PR\
)
=
MAINTENANCE REPORT St MAINTENANGCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
3110 + HGA600 + FIAS100 + AMALGAM 3110 + HGAGOD + FIAS100 + AMALGAM
Customer: uiwn daan srda Date Tested: December 16,2021 SERIAL NUMBER 311N6062102 DATE TESTED December-15, 2021
Recommendation Recertiflcation 1. OPTIC CHECKS
Address : 239 aunduaapvlsn Perlod —6 Months A. Optical alignment condition (if necessary)
uerouwda twauvdta Recertification Due: June 16, 2022 Sy L
ngatvm+ 10800 Date Last Certified: dune 17, 2021 | TOeCERSE RO
User Name: s 1581 Visit Number: 20F 2 C. D2 and HCL beam adjust (if necessary)
Phone: 02-9593600 ext. 507 TH Onesource Phone: 081-7316733 12. ELECTRONICS CHECKS
E-mail: labmail@secot.co.th E-mail: thonesource@gmail.com A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.0 Vdc
+11.50 Vdc + 0.2 Vdc +11.4 Vdc
+15.00 Vdc + 1.0 Vdc +152  Vdc
CONFIGURATION TESTED -15.00 Vdc + 1.0 Voc 149 Vdc
SERIAL NUMBER SOFTWARE B. D2 Power supplies
311N6062102 AAWINLAB 3.2 *1455% ‘C’; L S zgc
2698 c PMT; ; = i
2124 E ower supply
P - 250 Vde -248.0 Vde
AMALGAM 16052110102 E/QAS SYSTEM CHECKS
e —— A. Leak test all internal and extenal gas box joints
TEST STANDARD USED PART NUMBER B¥gasibesisaictyiiSatiies,
Coj N9300183 C. Burner system including nebulizer and ali o-ring and gasket
GFAAS Mixed STD N9300244 D. Drain system
PE standard of Mercury N9300174
4. FIAS CHECK
A. Output power supplies
VDC.£ 0.2 L i 5
FEEE +5 +0.25 VDC 5.01 vDC +40VDC.+05VDC.  40.02 \pC.
B.Valve and pump clean
Page 2 of 5

TH One Source Co.,Lid., 33/119, Ladsawai, Lam Luk ka, Pathum Thani 12150, Thailand TH One Source Co.,Ltd., 33/119, Ladsawai, Lam Luk ka, Pathum Thani 12150, Thaifand



‘%.'
"@ MAINTENANCE REPORT

FSR1489

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

3110 + HGAGOO + FIAS100 + AMALGAM

SERIAL NUMBER 311N6062102

i5.PERFORMANCE TEST FOR FLAME
A. Optical Filter 0.2 %,1.0 % Abs At 324.8 nm + 10 %
B. Performance Tests with PE standard.

Characteristic Concentration 0.957 mg/L
|[6.PERFORMANCE TEST FOR FIAS
A. Gharacteristic mass for Mercury
( 500 ul of 10 ug/l Hg for 0.07 Abs. )
Characteristic Mass 314 pg/ 0.0044 Abs.
RSD <2%
B. Characteristic mass for Arsenic
{500 ul of 10 ugA As for 0.45 Abs. )
Characteristic Mass 48 pg/ 0.0044 Abs.
RSD <2%
C. Characteristic mass for Mercury Amalgamation
(1000 ul of 1.0 ug/l Hg for 0.03 Abs. )
Characteristic Mass 147 pg / 0.0044 Abs.
RSD  <2%

B1.Run Std. Of Cu and Cr at  324.8 ;357.9 nm, Concentration

Results = 0.213, 0.242 Abs, with flow spoiler.  respectively
Characteristic Concentration 0.083:0.073 mg/L
B2.Run Std. of Pb at  283.3 nm; Concentration
Resulls = 0.195 Abs, with flow spoiler.
Characteristic Concentration 0.451 mg/L
C. Performance Tests (For C2H2 +N20O Flame)
Run Std. Of Al at  309.3 nm; Concentration
Results = 0.230 Abs, with flow spoiler.

DATE TESTED December 16, 2021

0.173,0.982 Abs.

4,4  ppm respectively

respectively

20  ppm

50 ppm

ACTUAL VALUE

0066 Abs.
333.3  pg/0.0044 Abs.
054 %

o441 Abs.
499  pg/0.0044 Abs.
1.57 %

20311 Abs,
1419 pg/0.0044 Abs.
184 %

FSR1469

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
3110 + HGA600 + FIAS100 + AMALGAM

SERIAL NUMBER311N6062102
7. PERFORMANCE CHECK FOR FURNACE

A. Internal & External gas flow

B. Contract Cylinder ( replace if necessary )
C. Quartz Windows

D. Gas Tubing and Joins

E. Cooling System
8. AUTOSAMPLER CHECK
A. Arm and gears
B. Sample and Rinse Pump
C. Tray and Sensors
9. PERFORMANCE TEST FOR FURNACE
Test run using Chromlum
1. Standard Deviation after 5 replicates of blank < 0.005
2. Characteristic mass (5 ug /L for Cr, 3 pg/0.0044 A-s )
Peak Area
Relative Standard Deviation < 5 %
Test run using Lead

DATE TESTED December 16, 2021

A

oS

O 1O [[O o |lo
RIRIE] BIRIRIEIR]

ACTUAL VALUE

0.001

28 pg/ 0.0044 A-s
0.156 As
337 %

—_———

Page 3 of 5

TH One Source Co.,Ltd., 33/119, Ladsawai, Lam Luk ka, Pathum Thani 12150, Thalland

Characteristic mass ( 20 ug / L for Pb, 10 pg/0.0044 A-s ) 11.1 pg/ 0.0044 A-s
Peak Area 0.159 A-s
Relative Standard Devialion < 5 % 0.73 %
e
Page 4 of 5

TH One Source Co.,Ltd., 33/119, Ladsawai, Lam Luk ka, Pathum Thanl 12150, Thailand




FSR1469
FSR1469

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
3110 + HGAG600 + FIAS100 + AMALGAM

SERIAL NUMBER 311N6062102 DATE TESTED December 16, 2021
Remarks :

NA Mean no applicant

This is to certify that the above tests have been perfomed and the configuration tested
meets
D does not meet

the PerkinElmer Specificaticns 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.

Krungchai Treevichien )

Customer Support Engineer

Page 50of 5

TH One Source Co.,Ltd., 33/119, Ladsawai, Lam Luk ka, Pathum Thani 12150, Thailand
TH One Source Co.,Ltd., 33/119, Ladsawai, Lam Luk ka, Pathum Thani 12150, Thalland





