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CERTIFICATE OF CALIBRATION
NOMENCLATURE : VIBRATION METER
MANUFACTURER z INSTANTEL
MODEL/TYPE 1 T21A2501/721A2901
SERIAL NO. i UMI13203/UM13203
CLID. NO. H 252000160
JOB CONTROL NO. . 221215127444
CUSTOMER PACIFIC LABORATORY CO,, LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110
DATE OF RECEIVED : 15 December 2022 DATE OF ISSUED : 19 December 2022

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Chanwit Chongtham

This Calib Certificate the o national Is, which realize the units of measurement according to

the International System of Units ( S1)

Certificate No. Q22127444

F3-011-04/01-12 page 1 of 3 m E
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4, Prasert Manukit Rd., Ladphrac
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CLC
Accredited
mo/EC 17028

REPORT OF CALIBRATION
FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE i T21A2501/721A2901
SERIAL NO. UMI3203/UM13203

DATE OF CALIBRATION H 16 December 2022

ENVIRONMENT CONDITIONS :

Temperature : tzli 2) °C Relative Humidity : (55t 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 150 16063-21 as calibration guideline.

ble Timer/Counter,

The calibration was performed by using Digital Mul . High Resolution Progr
Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lud.
REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The are ble to Inter | System of Units (S1), through National Institute of Metrology (Thailand)

Cenificare No, EE-0100-22, Due Date 15 September 2023,

2. The ments are ble to Inter 1 System of Units (S1), through Aerenautical Radio of Thailand Ltd.
Centificate No. 07-0001/22, Due Date 22 February 2023
3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncerainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corvesponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q22127444

F3-011-04/01-12 page 2of 3
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Manukit 28 Yaek 4, Prasert Manukit Rd , Ladphra
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CLC
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Comection Uncertainty
{ mm/s ) ( frequency ) e ( mmfs } { mm/fs ) (mm/s ) (% ofrdg.)
10 160 Hz 10.000 10.853 -0.853 18
20 160 Hz 20,000 20,798 -0.798 18
40 160 Hz 40.000 40.363 -0.363 1.0
peak
60 160 Hz 60.000 60.017 -0.017 1.0
80 160 Hz 80,000 79.834 H.166 1.0
100 160 Hz 100.000 99.426 +0.574 1.0

Note, The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 54

This report is valid for the above stated instrument/s only.

#it# End of Certificate ##4

Certificate No. Q22127444

F3-011-04/01-12
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CERTIFICATE OF CALIBRATION

FOR

ABORATORY C0.,LTD.

Le ok 102

NOMENCLATURE VIBRATION METER
MANUFACTURER H INSTANTEL

MODEL / TYPE 721A2501/721A2901
SERIAL NO. H UM13202/UM13202
CLID. NO. 252102517

JOB CONTROL NO. 221215127442

CALIBRATION LABORATORY

it R

D Yaek 4, Prasert Mar

WAW.C
CLC
Acaredited

O /IRG 1roan

Ladp

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER i INSTANTEL

MODEL / TYPE T21A2501/721A2901
SERIAL NO. UM13202/UM13202

DATE OF CALIBRATION

16 December 2022

ENVIRONMENT CONDITIONS :

Temperature :

@t2)°

Relative Humidity :

(55 % 15) %RH

CUSTOMER

PACIFIC LABORATORY CO., LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG

AMPHOE BANG BUA THONG NONTHABURI 11110
DATE OF RECEIVED : 15 December 2022 DATE OF ISSUED : 19 December 2022

Report of calibration screening must not be tuken in part. Except complefe. Without the appraval of the Calibration Laboratory Co., Lid,

Chanwit Chongtham

Calibrated By :

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement accarding to

the International System of Units { 81)

Certificate No. Q22127442

F3-011-04/01-12 page | of 3

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 150 16063-21 as calibration guideline.

The calibration was performed by using Digital Mult . High Resolution Prog ble Timer/Counter,

Accclerometer and Measuring Amplifier which maimained by the Calibration Laboratory Co., Lid.
REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accclerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)
Cenificate No. EE-0100-22, Due Date 15 September 2023,

2. The measurements are traccable to International System of Units (SI), through Acronautical Radio of Thailand Lid.
Centificate No. 07-0001/22, Due Date 22 February 2023,

3. The measurements are traceable to Intemmational System of Units (S1), through National [nstitute of Metrology (Thailand)
Certificate No. AV-0009-22, Due Dare 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncerainty of measurement multiplicd

by the coverage factor £ = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according 1o the "Eval of theU inty of M in Calibration (EA-4/02 M:2021)"
Certificate No. Q22127442
F3-011-04/01-12 page 2 of 3




CALIBRATI

ON LABORAT

Manukit 29 Yaek 4. Pra
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Tel. D2-578-035
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Accredited
RO UG 1 TO@n

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA

VELOCITY RESULT

Test point sl STD Reading | DUC Reading Cormection Unecertainty
{ mms ) { frequency ) { mm/s ) {mm/s) {mm/s ) F(%ofrdg.)
10 160 Hz 10.000 10.514 -0.514 1.8
20 160 Hz 20.000 21.272 -1.272 1.8
30 160 Hz peak 30.000 31317 -1.317 1.0
40 160 Hz 40.000 41.659 -1.659 1.0
50 160 Hz 50.000 51.984 -1.984 1.0

Note. The Scope of Accredited ANAB Centificate No. ACDM-2814 Version 008 Page | of 54

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q22127442

F3-011-04/01-12 i ors
age 3 of ]

CALIBRATION LABORATORY CO.LTD.
L2 arfam

ANSY Ratians’ dcrreiiation Rascd

2110-11,14,55 Sol Praserl Manukil 23 Yaek 4, Prasert Manulil Rd., Ladphrao, Banghok 10230 & a3
; : z,/;:-?\-«_\: ACCREDITED
Tel 02-578-03634 Fax: 02-578-2672  wanw.cablaboralory.com  E-mallsale@ecablaboraionycom 7 il
Aoyl CALIBRATION AT
CLC : AL MEABEET
ACOM-2814

Accredited
mOIRC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ! VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE £ 721A2501/721A2901

SERIAL NO. B UM13202/UM13202

CLID. NO. ¥ 252102517

JOB CONTROL NO. 3 240125008596

CALIBRATION SERVICE E IN-LABORATORY D ON-SITE
CUSTOMER  : PACIFIC LABORATORY CO., LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of ealibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Lud.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

bility to national dards, which realize the units of measurement according to the

This Calibration Certifi | the
International System of Units ( 51)

Certificaie No. Q24008596
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Sol Prasert Manukil 20 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230

AN Maiioas) hevepdilation Buiri
ACCREDITED

Tel 02-576-0353-4 Fax: 02-578-2672  www.catlaboralory.com  E-mail sale@catlaboratory.com "'/.,//—("\\ .\§ iyl
CLC o CALOATON MG
OOMENCNAL WEASLIAEMEN

Accredited ACDM-2814

mOARC 1T0an

REPORT OF CALIBRATION
FOR

NOMENCLATURE ] VIBRATION METER
MANUFACTURER i INSTANTEL

MODEL / TYPE ] 721A2501/721A2901
SERIAL NO. x UMI13202/UM13202
DATE OF CALIBRATION : 26 January 2024

ENVIRONMENT CONDITIONS :

Temperature : (23t 2 °c Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrited under procedure No, CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co,, Ltd.

REFERENCE STANDARD USED :

I Digital Multimeter, Hewlett Packard Madel 34401 A S/N. US3I6044686.

2. Programmable Timer/Counter, Philips Model PMG680B SN, SM607101.

1. Acceleromeler with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology {Thailand)

Certificate No. EE-0100-23, Duc Date 01 December 2024,

2. The are ble to Inter 1 System of Units (S1), through Acronautical Radio of Thailand Ld.

Certificate No. 07-0043/23 , Due Date 12 April 2024.

1. The measurements are traceable to International System of Units (1), through National Institute of Metrology (Thailand)

Centificate No. AV-0052-23, Due Date 26 September 2024,

UNCERTAINTY :
The reported cxpanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal ‘distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncentainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24008596
F3-011-05/12-23 ; page 2of 3
L

schecatibration

CALIBRATION LABORATORY (0., LTD.

2/10-11,14, 55 Soi Prasart Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-576-0353-4 Fax: 02-578-2672  waw calaboralory.com  E-maitsale@cal-taboratory.com 3 RS
CLC I SIS,
ACDM-2814

Accredited
IBOEC 1T6un

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading | G i u
Mode
(mm/s ) ( frequency ) ( mm/s ) ( mm/s ) { mm/s ) +(%ofrdg. )
10.0 160 Hz 10.000 10.304 -0.304 11
20.0 160 Hz 20.000 20.396 -0.396 0.9
30,0 160 Hz peak 30.000 30.479 -0.479 0.9
40.0 160 Hz 40.000 40.587 -0.587 09
500 160 Hz 50,000 50.649 -0.649 09

Mote. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 2 of 67

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24008596
F3-011-05/12-23 page 3 of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukil 29 Yaek 4, Prasent Manukit Rd., Ladphrao, Banghkok 10230 23 € . civititas
Tel, 02-576-03534 Fax 02-578-2672  www.cablaboralory.com  E-maitsale@cabiaboratory.com L —
CLC o CALIIATIN A0
i ek
ACDM-2614

Accredited
WO/IEC 17038

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM13203/UM13203
CLID. NO. H 252000160

JOB CONTROL NO. i 240125008595

CALIBRATION SERVICE IN-LABORATORY [ on-siTE

CUSTOMER PACIFIC LABORATORY CO., LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

“The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co,, Lid.

Calibrated By : Suwit Phuanbusabong

I

Approved By :

This Calilieation Certificate documents the traceability to national standa rids, which realize the units of measurcment according to the

International System of Units (51}

Certificule No, Q24008595
F3-011-05/12-23 page 1 ofﬂ E
L
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@clecalibration

CALIBRATION LABORATORY CO.,LTD.

2/10-11.4. 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 m 1 it et 4578

) :,’//T:QH_\“ ACCRMEDITED
Tel, 02-6578-0353-4 Fax 02-678-2672  www.callaboratory.com  E-mailsale@callaboralory.com AN e

CLC el S, MEMAEMENT
ACDM-2814

Anorodited
IBO/IESG 17036

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER t INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. t UM13203/UM13203

DATE OF CALIBRATION 26 January 2024

ENVIRONMENT CONDITIONS :
Temperature @ @t 2c

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

I Digital Multimeter, Hewlett Packard Model 344014 S/N. US36044686.

2, Programmable Timer/Counter, Philips Model PMGGROB S/N. SM6E0TI0L.

1. Accelerameter with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The are ble to Inter

Certificate No, EE-0100-23, Due Date 01 December 2024,
2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0043/23 , Due Dare 12 April 2024.

Relative Humidity : (55 15) %RH

| System of Units (SI), through National Institute of Metrology (Thailand)

3. The measurements arc traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Centificate No, AV-0052-23, Due Date 26 September 2024

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No, Q24008595

Y.
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd,. Ladphao, Bangkok 10230

E
Tol, 02-576-0353-4 Fax: 02-578-2672  www.caklaboratorycom  E-maitsale@caHaboratory.com 4 AN M
el o AL mATION A
CLC s e EaOns MEASREMONE
ACDM-T814

Accredited
IBO/IEC 17038

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test paint STD Reading | DUC Readi Correcti u
Mode
(mm/s ) ( frequency ) (mm/s ) (mmis) (mm/s) | E(%ofrdg.)
10.0 160 Hz 10.000 10.234 -0.234 11
200 160 Hz 20.000 20341 0.341 09
300 160 Hz peak 30.000 30.446 -0.446 09
400 160 Hz 40.000 40.576 0.576 09
50.0 160 Hz 50.000 50.613 -0.613 09

Mote. The Scope of Aceredited ANAB Certificate No. ACDM-2814 Version 012 Page 2 of 67

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24008595

F3-011-05/12-23 page 3 of 3
D10
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@chccalibration

CALIBRATION LABORATORY CO.,LTD. <822
e AI‘AB

2110-11,14.56 Soi Prasert Manukit 28 Yack 4, Prasert Manukit Rd., Ladphrao, Banghok 10230 N DA b
So——~F AccnepitEo
Tel. 02-578-0353-4 Fo 02-578-2672  www.caklaboratory.com  E-mail:sale@calaboralory com £ //:\“'\‘y‘ W
c Brefyy Lo CALSIATION AN
COAEMEICRAL MEASIEENT
Aceredited ACDM-2854
ARG SIRG ITO2S

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t VIBRATION METER

MANUFACTURER E INSTANTEL

MODEL / TYPE E 721A2501/721A2901

SERIAL NO. H UM13202/UM 13202

CLID. NO. i 252102517

JOB CONTROL NO, i 240125008596

CALIBRATION SERVICE i IN-LABORATORY D ON-SITE
CUSTOMER PACIFIC LABORATORY CO., LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of ealibration shall not be reproduced except in full witheut approval of the Calibration Laboratory Co., Lud.

Calibrated By : Suwit Phuanbusabong

libration Engineer

Approved

This Calibration C]

Internntional System ol Unils 15

Certificate No. Q24008596
F3-011-05/12-23 page | urm 0l
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manuiit Rd , Ladphrao, Bangkok 10230

ANST Matoas devrodiatnn Arat¥
ACCREDITED
AT R

: Tol 02-578-0353-4 Fax: 02-578-2672  www.caliaboratory.com  E-maisalef@eak-laboratory.com % 3
CLC - T
Acereditod ACDN-T814

IRO/IRC 1TOAN

REPORT OF CALIBRATION

FOR

NOMENCLATURE ] VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE ¥ 721A2501/721A2901
SERIAL NO. : UM13202/UM13202
DATE OF CALIBRATION i 26 January 2024

ENVIRONMENT CONDITIONS :
Temperature & 23t 2 i Relative Humidity : (SSj: 15) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
. Digital Multimeter, Hewlett Packard Model 34401 A S/N. US36044686.
2, Programmable Timer/Counter, Philips Model PMG680B S/N. SM607101.
3. Aceelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/MN. 397018, 2434988,
TRACEABILITY :

I, The measurements are traceable to Internationnl System of Units (S1), through National Institue of Metrology (Thailand)

Cenificate No, EE-0100-23, Due Date 01 December 2024.

2. The measurements arc traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Lid.
Certificate No, 07-0043/23 , Due Date 12 April 2024.
3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Centificate No. AV-0052-23, Due Date 26 Seplember 2024,

UNCERTAINTY :

T'he reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

rresponds to a coverage probability of approximately 95 %.
urement in Calibration (EA-4/02 M:2022)"

by the coverage factor k = 2,00 which fora normal distribution col
It has been evaluated according to the "Evaluation of the Uncertainty of Meas
Certifieate No. Q24008596

F3-011-05/12-23 . page 2of 3

O

@clccalibration

CALIBRATION LABORATORY CO.LTD.

2/10-11,44, 55 Soi Prasert Manukil 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

ACCREDITED

Ted, 02-578-0363-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail sale@cal-aboratory.com 4 =
CL BT T L~ iy e
mmEn DM 214
TRO/IRC 1708
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adj () adjustment
CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Readi C i u
Maode
{ mm/s ) ( frequency ) (mm/s ) ( mm/s ) (mmfs) | £(%ofrdg.)

10.0 160 Hz 10.000 10.304 -0.304 1.1

20.0 160 Hz 20.000 20.396 -0.396 0.9

300 160 Hz peak 30.000 30479 0479 0.9

40.0 160 Hz 40.000 40.587 -0.587 0.9

50.0 160 Hz 50.000 50.649 -0.649 09
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 012 Page 2 of 67

‘This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. (24008596
F3-011-05/12-23 page 3 of 3
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CALIBRATION LABORATORY CO.LTD. <2 apfam

AN Mational Recreialion Foird
ACCREDITED
DNETIR

2010-11,94.55 Sod Prasert Manukil 29 Yaek 4, Prazert Manukit Rd., Ladphrae, Bangkok 10230 im

=

Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E Haboralory. com
CLC ! oI AL MEAAMEVEIT
Accredited ACDM-2814
IRO/IEC 17030

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE H T21A2501/721A2901
SERIAL NO. H UM13203/UM13203
CLID, NO. c 252000160

JOB CONTROL NO. i 240125008595

CALIBRATION SERVICE IN-LABORATORY [ on-siTE

CUSTOMER PACIFIC LABORATORY CO., LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratery Co., Ltd.

Calibrated By :

Approved By :

which realize the units of mensurement according to the

‘I'his Calibration Certificate documents the traceability to national standa rils,

International System of Units (S1)

Certificate No. Q24008595

F3-011-05/12-23 page | ofm E
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CALIBRATION LABORATORY CO.LTD. &2

ANE Wtwas) Accrodualen Birt

I
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2/10-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

s ACCREBITED
Tel 02-578-0353-4 Fax: 02-578-2672  www.caltaboratory.com  E-mail VOOm oS
CLC YT it MEASOT
Aceredited ACDM-Z814
RO SIEC 1TO20
REPORT OF CALIBRATION
NOMENCLATURE H VIBRATION METER
MANUFACTURER % INSTANTEL
MODEL / TYPE : 721A2501/721A2901
SERIAL NO. i UM13203/UM13203
DATE OF CALIBRATION § 26 Junuary 2024
ENVIRONMENT CONDITIONS :
Temperature @t2°c Relative Humidity : (551 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 15O 16063-21 as calibration guideline.
The ealibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

. Digital Multimeter, Hewlett Packard Model 344014 S/N. US36044686,
2. Pragrammable Timer/Counter, Philips Model PMGGROB SN, SM6E0TI01.

1. Aceelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. EE-0100-23, Due Date 01 December 2024,

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0043/23 , Due Diate 12 April 2024.

3. The measurements are traceable to International System of Units (S1), through Mational Institute of Metrology (Thailand)

Cerlificate No. AV-0052-23, Due Date 26 Scptember 2024,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximatety 95 %.

1t has been evaluated aceording to the "Evaluation of the U inty of M t in Calibration (EA-4/02 M:2022)"
Certificate No, Q24008595
page2of 3

F3-011-05/12-23
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CALIBRATION LABORATORY CO,LTD. <. adam
2110-11,14,85 5ol Prasert Memmukh 20 Yaok 4, Prasan Manuit R L adphyem, Barghok 11230 i%@? Ferees 2 Metrology and ¢ alibration Department "y,
Tl 02-578-0353-4 Fax: 02-578-2672  www.cablaboralory.com  E-maisale(@caHaboratory.com %,,rﬁ‘\.‘\-‘ J— iﬂ ! ) .ﬁ:\\t\ﬁ_\:_-i//h‘/'b,
my CMENRIHAL MEASNEMENT e . =
CLC protry ; Electrical  Maintenance Division IRcNrA
o 3o P
) & Electricity Generating Authority of Thailand ™. W
i tin San s
Tog, i 81 11 Banghkruai - Salnol Rd., Sainol, Noathaburi 11150 Tel. (662) 436-8789 Ext. 6155 18
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION g
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA - e R
VELOCITY RESULT Certificate of Calibration
Test point STD Reading | DUC Reading C i u
Teque Mode ) (mmis) | E(%ofrdg.)
! i (mmis ) ( mm/s mi of rdg. g
{mmiz) ( ey ) = A Issued by :  Vibration [ aboratory Certilicate No, T 24V031
10,0 160 Hz 10.000 10,234 -0.234 L
o = Reference No. : CBLUEOIVOOS
20,0 160 Hz 20,000 20.341 ,
pesk 0.000 ot 0446 o5 Reeeived Date t 14 March 2024
30,0 160 Hz . . A
w0 S 40.000 S0 0576 0.9 Calibrated Date : 20 March 2024
' 5
50.0 160 Hz 50.000 50.613 -0.613 0.9 Page 1 of 5
i i . -2814 Version 012 Page 2 of 67 "
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version gty Client : Blue Consultant Limited Partnership
Address + 3751 Pracha-Uthit Rd.. Thungkhru, Bangkok 10140
Equipment I VIBRATION METER
Manufacture /Brand : INSTANTEL
Model ¢ Micromate
Serial No./ ID No. LoUMsIT
This report is valid for the above stated instrument/s only.
This certificate 1s 1ssued in accordance wath the cond of accreditation g d by The National Accreditation Council
of Thailand which has d the pability of the lat y and its bility to recognised I
#i## End of Certificate ### standards and to the units of measurement realised at the corresponding national fards lak v. This certificate
may not be reproduced other then in full. except with the prior written approval of the head of Calibration services and
env | analysis dey . This reported measurement result relates only the measurand and applies only at the
Certificate No. Q24008595
fime of measurement.
F3-011-05/12-23 pagedof 3
FM-02/QP-MCC-09 Rev.4
E E. c-mail - MCCfaegat.co.th
M:mm:




v Metrology and Calibration Department

nala
7 Electrical Maintenance Division
‘a’g,%' > & Electricity Generating Authority of Thailand
Continued of Calibration Repornt Certificate Number. 24V031 Page 2 of 5
Standard Used

The table below is deseribed the calibrator through the International System of Unit.

Metrology and Calibration Department

} lIII
’7 Electrical Maintenance Division
%, 8 & Electricity Generating Authority of Thailand
irainuas?

Continued of Calibration Repon Certificate Number. 24V031

Page 3 of §

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 23 January 2025
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0014-23 28 March 2025
Digital Multimeter /8846A FLUKE 4330020 23E531 02 October 2024

Ambient Environment :

T'he Calibration was performed in an environment of ( 23 = 2 )7C and (50 + 10 ) % relative humidity.

Measurement Method :

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on [SO 16063-21 : 2003(E) by comparison with reference accelerometer standard .

Measurement Results

The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertaintics.

Measurement Uncertainty

The Measurement Uncenainty are labeled on the following pages Completed the exp i

that was calculated in accordance with the method in M3003, using coverage factor &= 2. The value of

the measured lies within the assigned ranges of values of confid level of app ly 95%.

Traceability :
The measurement 1s traceable to the International System of Unit through
- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department

INSTRUMENT VALUE
DESCRIFTION STANDARD SETTING LLUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, £ mm/s,
*20 10,00 10.42 0.15
*30 10.00 10.30 0.15
40 10.00 10.26 0.15
80 10,00 10,14 0.15

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness.
Tranducer SN : UMS171

Condition © Installation by vertical direction




i/ Metrology and Calibration Department

S ona 3

) J o Electrical Maintenance Division

"'».,W' : ,“"\“ Electricity Generating Authority of Thailand

Continued of Calibration Repont Certificate Number. 24V031

Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING LUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s, + mm/s,
*20 10.00 10,30 0.15
*30 10,00 10.06 015
40 10.00 10.02 0.15
80 10.00 991 0.14

* Calibration maked “Not TISI Accredited” in this Certificate have been included for completencss

Tranducer SN : UMSI17]

Condition : Installation by Transverse direction

y Metrology and Calibration Department
nau
A 7 Electrical Maintenance Division
%, & Electricity Generating Authority of Thailand
Ihng et

Continued of Calibration Report Certificate Number. 24V031

Page 5 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING ULC READING UNCERTAINTY
Longitude
Frequency (Hz) mm's, mms, =mm/s,
*20 10.00 10,39 015
*30 10.00 10,16 015
40 10.00 10,10 0.15
80 10.00 10,00 0.14

* Calibration maked "Not TISI Accredued” in this Cenificate have been included for completeness.

Tranducer S'N: UMS171

Condition : Installation by Longitude direction

** End Certificate of Calibration **
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Metrology and ¢ alibration Department

; —
%:—- Electrical Maintenance Division
.
", &

W

) {

"ol

Electricity Generating Authority of Thailand ’f/,;}-':.\\“
NSC-TISKTIS
%‘Mﬂ"‘ Bl Moo 11 Banghkruai - Sainol Rd., Salnoi, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 WUBR:“O*}NM%
Certificate of Calibration
Issued by : Vibration Laboratory Certificate No, T 24VD30
Reference No. ¢ CBLUEDIVOOT
Received Date ¢ 14 March 2024

Calibrated Date : 20 March 2024

Page 1 of 5
Client ¢ Blue Consultant [imited Partnership
Address ¢ 32751 Pracha-Uthit Rd.. Thungkhru, Bangkok 10140

Equipment ¢ VIBRATION METER
Manufacture /Brand : INSTANTEL
Model ¢ Micromate

Serial No./ ID No. © UMSRS2

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

of Thailand which has i the capability of the lab y and its tr bility to

enised national

standards and to the units of liscd at the corresponding national i lab v. This cernficate

may not be reproduced other then in full, except with the prior written approval of the head of Calibration services and

eny I ly dep . This ref 1 measurement result relates only the measurand and applies only at the

nume of measurement.

FM-02/QP-MCC-09 Rev.4
e-mail : MCClaegat.co.th

R t Metrology and Calibration Department
' nda
7ad Electrical Maintenance Division
"s%:\ '__f Electricity Generating Authority of Thailand
Continued of Calibration Report Centificate Number. 24V030 Page 2 of 3
Standard Used

The table below is described the calibrator through the International System of Unit,

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 23 January 2025
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0014-23 28 March 2025
Digital Multimeter /B846A FLUKE 4330020 23E531 02 October 2024

Ambient Environment :

The Calibration was performed in an environment of { 23 + 2 ioC and (50 + 10 ) % relative humidity.

Measurement Method :

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on 1SO 16063-21 : 2003(E) by comparison with reference accelerometer standard .

Measurement Results

The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k= 2. The value of

the measured lies within the assigned ranges of values of confid level of app 1y 95%.

Traceability :

The is ble to the | ional System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calit D




: Metrology and Calibration Department
‘naa
7 Electrical Maintenance Division

% & Electricity Generating Authority of Thailand

s

Continued of Calibration Repon Centificate Number. 24V030

Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION | STANDARD SETTING|  UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mms,
*20 10.00 10.39 015
*30 10.00 10.29 0.15
40 1000 10.26 0.15
80 10,000 1016 015

* Calibration maked "Not TIST Accredited™ in this Centificate have been mncluded for completeness,

Tranducer S/N: UMSEE2

Condition : Installation by verncal direction

Metrology and Calibration Department

nala
s Electrical Maintenance Division
"’m; . ,f Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 24V030

Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING TUC READING UNCERTAINTY
Transverse
Frequeney (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.24 0.15
*30 10.00 10,13 0.15
40 10.00 10.08 0.15
50 10.00 10.04 0.15

* Calibration maked “Not TISI Accredited” in this Certificate have been included for completeness.
Tranducer S/N: UMESSE2

Condition : Installation by Transverse direction




s Metrology and Calibration Department

A
7 Electrical Maintenance Division
", & Electricity Generating Authority of Thailand
Continued of Calibration Report Certificate Number. 24V030

Page 5 of 5

INSTRUMENT VALLE

DESCRIPTION STANDARD SETTING ULC READING UNCERTAINTY
Longitude
Frequency (Hz) mm."s" mm.-'sP + mm.fsp
*20 10.00 10.32 0.15
*30 10.00 10,12 0.15
40 10.00 10.07 0.15
80 10,040 9,95 0.14

* Calibration maked "Not TISI Accredited” in this Cenificate have been included for completeness
Tranducer S/N: UMS882

Condition : Installation by Longitude direction

** End Certificate of Calibration **

AANUINT 5-4
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Calibratech Co.,Ltd. NSC-TISI-TIS1 7025

10T Moo 2. Sukhaprachasan 3 Rd.. Bangpood, Pakkred, Noathuburi 11120 CALIBRATION 0030

Tel (02} hd=6211 Fax (02) Wd-5155, eomail | calibratech. caliyvaboo com. calibrsech .calid hotmail.com

Certificate of Calibration

Certificate No. : 66-420070-2 Page : 10f2

Submitted by : Pacific Laboratory Co..Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A  pH Resolution : 0.01 pH
Serial No. : 2841305 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 3052953

ID No. : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co..Ltd.
Ambient Temperature :  (25.01025.6)"C
Relative Humidity : (451047) %
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Bunjerd Masri
Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

I. Multiproduet Calibrator

IDNo.  Cert, No, Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No, Exp. Date Traceability
4.008 61270213 915161 19 Jul 2025 CPA Chem Ltd. Accredited to 1SO 17034 and ISOVIEC 17025
6.985 61275614 SOB428 28 May 2024 CPA Chem Ltd. Aco
9.997 61281073 915163 19 Jul 2024 CPA Chem Ltd. Ace

Appro

The Uncertainties are for a confidence probability of approximately 95%

EI5elE

This ceri may not be

1 other than in full except with the prior written approval of the Calibratech Co.,Lid.

AL-F0031-03

CAL

Calibratech Co.,Ltd.
T106-7 Moo 2, Sukhaprachosan 3 Rd., Bangpood, Pakkred, Nonthabuni 11120
Teld02) 9d-6211 Fax {02} 964-51 55, e-mail © calibratech. cali@vahoo.com, calibratech _cali@hotmail com

Certificate of Calibration

Certificate No. @ 66-420070-2 Page : 2 of 2

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading Correction Uncertainty
at nominal pH { mV) ( pH) {pH)|( mV) (mV) (+mV)
1774800 4 400 | 1775 0.0 0.12
4.7,10 0,000 2 700 | 01 -1 0.086
=177.4800 4] 10.00 | -177.5 0.0 012
Funetion : pH meter with electrode

Performing a three - bufTer standard curve using bufTer nominal pH (4,7,10)

Adjustment Curve Standard Buffer [ UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) ({pH) {(+pH)
4.008 4.0 (L00 0.0097
4. 7. 10 6,985 .00 -0.01 0.0n
9997 10.01 -0 o4

Remark
UUC : Unit Under Calibration

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

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co..Ltd. MR CELTET02S
T/106-7 Moo 2, Sukhaprachasan 3 R, Bangpood, Pakkred, Nonthabun 11120 CALIBRATION 0030
Tel 021 964-6211 Fax 02) 964-51 55, e-mail - cali caliivahoo.com, eali calhotmail com
Certificate of Calibration
Certificate No, : 66-400424-1 Page : 10f2
Submitted by : Pacific Laboratory Co., Ltd
14/3358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand
Equipment : Digital Thermometer with Thermistor probe
Temperature Indicator
Manufacturer : Eutech Model : pH 700
Range : NA "C Resolution : 0.1 "C
Serial No. : 2841305 ID No. : LLAB-PH-002
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No. : PHSTEMBOI1P 049 ID No, : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (25010 256) “C
Relative Humidity — : (45 10 47) %
Line Voltage H (220.010 222.0) VAC
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Bunjerd Masri
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on 1TS-90
Reference Standard Instruments : This certification is traceable to the Interational System of Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No.  Dug Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert. No,  Due Date Traceability

400033 22E569 22 Feb 2024 National Institut

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be duced other than in full except with the prior written approval of the Calibratech Co., Lid.

P
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AL-FO031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur: 11120
Tel (02) %64-621 | Fax (02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cali@hotmail com

Certificate of Calibration
Certificate No. 1 66-400424-1

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Gouod

Immersion Depth | Standard Reading] UUC Reading Carrection Uncertainty
[ mm. ) ("C) ("C) (C) {(£"C)
115 25.005 24.8 0.2 0.19

Remark
UUC : Unit Under Calibration

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

Page : 20f2

This reported uncertainty of measurement was based on a fard inty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%

L-F0031-03
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Calibratech Co..Ltd. NSC-TISI-TIS17025
7106-7 Mo 2, Sukhaprachusan 3 Rd,. Bangpood. Pakkred. Nomhatun 11120 CALIBRATION 0030
Tel (02) 96462 11 FaxA02) 964-5155, e-mail - calibratech . calia vahoo.com, calibrtech cali hotmail com
Certificate of Calibration
Certificate No. : 66-420070-1 Page : 10f2

Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A  pH Resolution : 0.01 pH
Serial No, : 2841305 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 3093341

ID No. : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co. Ltd.
Ambient Temperature :  (25.01025.6)°C
Relative Humidity 4 (451047) %
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Bunjerd Masri
Calibration Method @ [-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

IDNo.  Cert, No, Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (INIMT)
2. Standard Buffer Solution

pH Ceri, No, Lot No. Exp. Date

4.008 61270213 915161 19 Jul 2025 CPA Chem Lud. Acc
6.985 61275614 898428 28 May 2024 CPA Chem Ltd. Acc
9.997 61281073 915163 19 Jul 2024 CPA Chem Ltd. Accer]

Appro

Supervisor

The Unceraintics are for a confidence probability of approximately 95%
Bl

This cerificate may not be reproduced other than in full exeept with the prior written approval of the Calibratech Co. Ltd.

AL-FOD3 1-03

CAL

Calibratech Co.,Ltd.
71047 Moo 2, Sukhapeachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120
Tel{02) 964-6211 Fax (02) Wed-3155, e-mail cal(@vahoo.com, calib h _cal@hotmail.com

Certificate of Calibration

Certificate No. :  66-420070-1 Page : 2 0f 2

Result of Calibration :

UUC Condition As-Received 1 Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mV) (pH) (pH}I{ mV) {mV) (zmV)
1774800 4 400 | 177.5 0o 012
4.7.10 0, (000 7 7.00 18] =0.1 0.086
=1 774800 10 10.00 | -177.5 0.0 012
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adj Curve fard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£pH)
4.008 401 .00 0.0097
4,7, 10 6,985 7.00 -0.01 0011
9.997 1.1 =01 o4

Remark
UUC : Unit Under Calibration

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

providing a level of confidence of approximately 95%

AL-F0D31-03
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Callbmtuch Co.,Ltd.

v7 Moo 2, Sukhoprochasan 3 Rd., Hangp

M Ged-62 11 Fax (020 964-3 135, comail - e

Certificate No. :

Submitted by

Equipment :

Environment

Date of Received :

Date of Calibration

Date of Issue :

Calibrated by :

Calibration Method :

.l\

’-nl’

G

o B

NSC-TISI-TIS1 7025

wd, Pakkred, Nonthabun 11120 CALIBRATION 0030

a vaboo com. calibrarech calia hoemail com
Certificate of Calibration

66-200247-2 Page : 1of2

Ps

fic Laboratory Co.. L1d.
14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Electronic Balance

Manufacturer : SHIMADZLU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 20 g Resolution @ 0.00001g/102g. 0.00012220¢

On site calibration was carried out at the Laboratory. Pacific Laboratory Co.. Ltd,
Ambient Temperature : (25.110254) 'C
Relative Humidity (623106480 %

Air Pressure  : 1007.0 mbar

31 July 2023

31 July 2023

02 August 2023

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5. July 2015

dard Instr 3 This cenification is trsceable (o the Tnternistional System of Units
Standard Weights
1D No, Cert No, Dug Date Traceability
E261-£2624 CO2222345 10 Now 2023 National Institute of Metrology { Thailand), (INIMT)
Approvi
The L are for a confidence probability of apy ly 95%

ElREE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co ,Ltd.

AL-FO031-03

CAL

Calibratech Co.,Ltd.
71T Moo 2, Sukhaprachasan 3 Rd., Rangpood, Pakkred, Noethabur 11120
Tel (02 9646211 Fax (02) 9%64-5155, c-mail

calavah , ~calihotmail com

Certificate of Calibration

Certificate No. :  66-200247-2

Result of Calibration : Without Adjustment
UUC Condition As-Received 1 Good

Departure of indication from nominal value

Nominal Value Ci i u
(g} ig +(g)
Lon 000001 0.000020
LKL OLORHRT 0000021
s (O OO0 S
ol OLOUHHR 0000024
I =00 (M0 0.000030
2 000000 0000036
5 000001 0000046
] =L 002 0000073
30 ~LLOMIO04 0.00011
100 0. HHH0S 0.00020
150 =0, 000 000038
200 “0.0000 O.00040

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplicd by a coverage factor k =
providing a level of confidence of approximately 95%
Eccentric error Load test - 50 g
A B C D E

OO0 0,00003 (L0000 ] (L0 (LO0U0D B

Repeatabiliy Load tes1 : 200 2

Sidev 3 00008 g

-ollo-

L-FOO31-03

Page : 20f2
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Calibratech Co.,Ltd. e NSC-TISI-TIS 17025
71067 Moo 2, Sukhsprachasan 3 Rd., Bangpood. Pakkred, Nonthabun 11120 CALIBRATION 0030
Tel (020 964-6211 Fax (02} 964-2125, e-mail : calibratech. cal @ vahoo com, calibrssech .caliihotmail com
Certificate of Calibration
Certificate No. : 66-400422-5 Page : 10f2

Submitted by : Pacific Laboratory Co..Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Air Chamber (Incubator)
Manufacturer 1 Aqua Lytic Model : TC 1338
Range : N/A "C Resolution : 0.1 "C
Serial No. : 0614/000033 1D No. : LAB-IB-001

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (23510242) "C
Relative Humidity x (401w 45) %
Line Voltage : (220010 222.00 V

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments @ This certification is ble 1o the | ional System of Units
Standard Digital Thermometer with RTD Probe

1D No, Cert. No, Due Date Traceability

400029 & 400048 66-400067-1 04 Aug 2023 National Institute of Metrology Thailand (NIMT)

The Uncenainties are for a c

probability of approximutely 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid

=
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CAL

Calibratech Co.,Ltd.

T 1067 Moo 2 man 3 R, Bangpood. Pakkred, Nonthabue 11
Teb 1112} 64-6211 §

O-5155. e-mail © calibratech. caliuyahoo com, calibratech . cala hotrmail. com

Certificate of Calibration
Certificate No. : 66-400422-5

Result of Calibration :  Without Adjusiment
ULUC Condition As-Received : Good
Function :  Temperature measurement

This instrument wiss setting air ventilation it position 0 (elase)

Page : 20f2

Inside of Chamber
f W=051 m
2 4 D =0M m
-] [-]
1 3 H =070 m
3 Capacity = 0,02 m
H
$ HR2 8
e
5 ]
5c
o x;i-"“‘ o
» From .
h w
Test Setting Indicating
Point | Temperature | Temperature Meadured Temperature (* C) @ Seascr M. Uncerfsiney
("Ci £ [t o | 2 3 4 5 6 7 8 9 (£“C)
20,0 205 20.5 20,65 19.87 | 19.94] 1993 19.93 | 19.91 | 20,00 { 20,01 | 19.90 0.77
Test Selting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
i Cl 1°C) {"C} ("cy {"C) {"c)
2000 205 205 033 0.39 0
Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard inty multiplied by a ge factork =2,

providing a level of confidence of approximately 95%

-ola -

AL-FOD31-03




CAL = CAL

o~
i 5 AR L
Calibratech Co..Ltd. " wsemsirsizas Calibratech Co..Ltd.
71067 Moo 2, Sukhaprchasar 3 Rd, Bangpood, Pakkeed, Nonthaburi 11120 CALIBRATION 0030 70T Mow 2 Sukhaprachasn 3 Rel, Rangpood reed, Nitheabiari 1112
Teli02) $64-6211 Fax (02} 964-5155, e-mail | calibratech. calid@ yshoo.com, calibratech .cal{@hotmail com Tel (000 964-621 | Fax (02) 364-5155, e-mail - calit h. calis vahoo.c calibmsach . cobir hotmail com
Certificate of Calibration Certificate of Calibration
Certificate No. :66-400422-4 Page : 20f2

Certificate No. : 66-400422-4 Page : 10f2 Result of Calibration :  Without Adjustment
Submitted by : Pacific Laboratory Co..Lid UUC Condition As-Received : Good

14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand Functigns. ‘Temperiurs icasiiresnent
Equipment : Water Bath

Manufacturer : Memmert Model :  WNB 22

Range : NATC Resolution :0.1 "C

Serial No. : L514.0184 IDNo. :  LAB-WB-001

* 1o

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co.. Lid 1 - 5 & Efm

Ambient Temperature : (30010 32.00 "C |

Relative Humidity t (500550 %

Line Voliage 4 (220.0 1 22200V

Front
Date of Received : 31 July 2023 e
Date of Calibration : 31 July 2023
Test | Seni Indicati @
Date of Issue : 035 August 2023 o fting Temy (7 C) @ Sensor i Measured | Measured
Callb db ; & Point [ Temperature | Temperature No. ¥ Uniformity Stability
“alibrate £ Permpon Chan
Y P P [N ) (cy 1t [ 23T 5| tzey ("c) ey

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80 95.0 Y341 95.0 94.46| 94.37| 94,38 | 94.38 | 94.41 018 008 008

The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units Homak The unoeriainiy is ot combine untformity:of the sisice Yath
Standard Digital Thermometer with RTD probe { 5 s,
I G Due Date as Th:.s result of :al:bml!:m was found accurate as shown on date and place of calibration only.

= ; This reported uncertainty of measurement was based on a standard i iplied by a ge factor k=2,
400029 & 400031 66-400225-1 28 Ot 2023 National Institute of Metrology Thailand (NIMT) s 5
providing a level of confidence of apy ly 95%
-ollo -

Appro

The Unc ies are for a

1 probability of approxi ly 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Lid. Q
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CAL

Calibratech Co.,Ltd.
06T Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur £1120
Tel (02} 9646211 Fax (02} 9645155, e=rnail : calibratech _calidyahoo com. calibeatech .cal@hotmail com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Certificate of Calibration

66-400422-3

Pacific Laboratory Co..ltd

a‘@z

= ‘2
4 ﬁ‘\}}‘

NSC-TI5I-TIS17025
CALIBRATION 0030

Page : 102

14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 Thailand

Air Chamber (Oven)

Manufacturer : Memmen

Range : NA "C

Serial No. : B214.1879

On site calibration was camied out at the Loboratory.
Ambient Temperature : (300103200 "C
Relative Humidity : (50t055) %
Line Voltage 220.010 22200 V
31 July 2023

31 July 2023

035 August 2023

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Standard Instr ts This certification is traceable to the
Standard Digital Ther with Thermocouple probe
1D No, Cert, No, Due Date Traceability
400029 & 400030 66-400227-1 24 Oct 2023
The U inties are for a confid bifity of 1y 95%

Model : UN 53
Resolution : 0.1 'C
1D No. : LAB-OV-001

Pacific Laboratory Co., Ltd

International System of Units

National Institute of Metrology Thailand (NIMT)

EIfkE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co. Lid.

L-FOO31-03

CAL

Calibratech Co..Ltd.

T10-7 Moy 2, Sukhaprachasan 3 Rd,

spood, Pakkred, Monthaburt 11120

Tel (02) 96d-62 11 Fax (021 964-51 55

e-mail © calibrutech., calii yahoo com, calshratoch .o otrmail com

Certificate of Calibration

Certificate No. :66-400422-3 Page : 2 0f2

Result of Calibration :  Without Adjustment
UUC Condition As-Received : Giood
Funetion: T

This instrument was setling air ventilation a1 position 0 (close)

( Inside of Chamber
W =040 m
2 4
[-) [) D =033 m
1 3
H =040 m
}
d Capacity = 005 m
H
g w2 1
L2 g
Vil
=5 W5 3
= Frant
W
Test Setting Indicating
. § § Measured Temperature ( * C) @ Sensor No. Uncertainty
Paint | Temperature | Temperature
(Cy (*c) "Ch I 2 3 4 5 6 7 3 9 (£°C)
104,00 107.0 107.0 T04.9] 104.7] 104.2] 1047 1031 | 103.2{ 102.9 ] 104.2] 103.5 0,83
180.0 184.0 1840 1RO ] IR0 1797 1803 | 176.9] 176.8] 177.0] 180.3] 1794 11
Test Setfing Indcating M d M d Owerall
Point Temg Temy Uniformi Stability Variation
) (*c) (“c) (cy {4 (*cy
104.0 107.0 107.0 L5 0.3 23
1800 18400 154.0 28 04 4.3

Remark The uncenainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncenainty of measurement was based on a standard

of i 95%

iplied by a ge factor k=2,

providing a level of’

- oo -

AL-F0031-03




