fNI1ANYIN ¥

LONAISHOULNEULASDYID



- GcInretl [rAalimat TO6TON o4 'PA7 0D $9)eIDOSSY S)euRIl 1-01dl SIUSIDS owialy L C'wd) wrl 01 > Jenep s3eNded o1dwes uy SWMoA YaiH| ZT
1501
- ScInret ¢ i TO6TON JoY ‘P37 0D $9)eIDOSSY S)euRIl XA0.L1s-3L 1BIUSWOUIAUT YOSI | (dS1) @¥endiped papuadsng jeyo ] 12)dwies iy SWMOA YsIH| TT
05071
- ScInret [rAalimat TO061°ON 'Jod 'PA7 0D $9)eIDOSSY S)euRIl XA0.L1s-3L 1BJUSWOIIAUT YOSI | (dS1) @¥endiped papuadsng jeyo ] Jo1dwes uy SWMoA YsiH| 01
6v0T
- GcInretl [rAalimat TO6TON o4 ‘P37 0D $9)eIDOSSY S)euRIl XAd0.15-3L 1ejuswoIAUT YosI | (dS1) 1eINdIERd POpUSdSNS 1BJ0 | 121dwies a1y SWMOA YsH| 6
61-010¢
- sznret €z nr vl T06T°ON 34 ‘P “0D $238POSSY 93YRURIM 1-60101-21€2SD JYHUSIPS oW1y L (dSL) @¥endnied papuadsns jejoL 121dwies ay SWMoA YsiH| 8
81-010¢
- sznret €z nr vl T06T°ON 34 ‘P “0D $91BPOSSY 98YRURIM 1-60101-21€2SD JYHUSIPS oWl L (dSL) @¥endnied papuadsns jejoL 11dwes ay WMo YsIH| 2
11-010¢
- sznret €z nr vl T06T°ON 34 ‘P “0D $93BPOSSY 98jRURIM 1-60101-21€2SD JYHUSIPS oWl L (dSL) @¥endnied papuadsng jejoL 1 1dwes ay WMo YsIH| 9
(“%nd) o1 Jendiued
(ueder-pueyiey) ('Wd) wii 0T > JaRep 1eNdIHEed
- Gz idy 6 pz Jdy 01 ¢€GIHYZ UO[}BPOSSY UO[IOWO.d ASojouyda | - Aueulao ‘osleg (dS1) @1eNd1ued papuadsng (ejo| J9)dWoIsAH-owayl jeid| §
(*“Nd) Jonen Jendiied
(ueder-pueyey) (°"Wd) wrl 0T > Jonepy S1eNdIed
- Gz 1dvy 12 pz idy 2z 19¢TdvT UOI3RIDOSSY UOIoWOoId ASojouyda | - Auewlan ‘osueg (dS.1) @¥e)NdIURd papuadsns jejo | J93oWoleg plolauy| v
‘P¥1"0D 165091
- Gz das 7z bz das €z €6T-WAV-bZ JuBWNASU| SARRAOUL| 120 1eJensg o8 (°d) Joew Jeidiped 123 MO Y| €
(ueder-pueyeyy) - (“'Wd) wrl 0T > Jonepy S1eNdILEed
- Gz 4dy 01 pz 4dy 11 1621dbT UOREIDOSSY UOROWOI4 ASojouyda] N/M-9€-1221 19Ama (dS1) ®¥endiied papuadsns je3oL J333Woue 3gni-n| z
1061 (“'Wd) wrl 0T > Jonepy S1eNdILE] 10181918
- SZNr €1 €z Nr 91 99-200-40D "PY7 “0D S9}LIDOSSY d}eurll (Verdo) DU ‘SIUBUINAISU| USSISpUY (dS.L) @¥e)NdIRd papuadsns jejo | plepuels Jajsuel] dyuo| 1
usiquy
uoijeigihe) | uonheiqhed ‘ON
yiewsy | jo ayep ang jo a3eq uoedIS) lojyeiqned ‘ON 1el3S/\2PoN Jainyoejnuep J919Weled juswdinb3Auswiniisul  |'ON

sisAjeuy A3enp SSION %9 JIy 10} UOIIeDI}1319) SIUSWINIISU| JO 3SIT




85001d111C

- Sz leN ZT 2K be/121 Juswpeda( 1edI501010233|N ey 12-IM "PY1 Y2 L 3opedS AM/SM uoauqg pui/paRds pum | sz
7500401112
- TACCER#4 vz 994 22 v2/860 Juawpeda( 1e21501010933 1oy | 12-IM "PY1 Y2 L 3opedS AM/SM o3 PUIM/PERdS puim | vz
150040111C
- Sz leN ZT 2K v2/611 Juswpeda( 1edI501010233|N ey 12 1M "PY1 Y22 L 3opedS AM/SM uoauqg pui/paRds pum | ¢z
9¢261060¢
- Gz 4dv 01 vz idy 11 vT/HLT Juswpeda( 1221501010333|\ ey G-€0150 W3LSYTIST AM/SM o3 PuUI/pPaRdS puim | zz
pp8L1060¢
- Gz 4dv 01 bz ady 11 v2/eLl JuswpedaQ 1821801010233\ ey | G-€0150 W3LSYT1ST AM/SM uoauqg puip/paRds pum | 1z
‘PRI0D 0161£280ZMI000Z
- yz dos 9z ¢z dss Jz 160091 ON Joy JUSWINIISU| SAIFRAOUU| 10002 JLNUSIDS owaIy | (“%Nd) JoneW Jeyndied Ja)dwes iy swnjop mo| 0z
PRI0D 01612280ZMI000Z
- pz dss 9z ¢z dss Jz T6009TON JoH Juswinsu| sAleAOUU| 10002 DHIUSIDS OWLIy L (““Wd) 191 Jeyndiued J9)dwes iy swnjop mo| 61
PRI0D 01611280ZMI000Z
- yz das 9z ¢z dss )z 160091 ON Joy JUSWINIISU| SAIFRAOUU| 10002 JLUSIDS oWwaIy | (“%Nd) JoneW Jeyndied J9)dwes iy awnjop mo| 81
6101
- szInret AR T061°ON Jod 'P¥1 0D s33eD0SSY S3)RURIl XQ0£09-3L 1BIUSWIONAUF YDSI L. ('Wd) wirl 0T > 1o33eN S3eINd1Rd S1dwies aiy SWMOA YdiH| L1
1101
- szInret AR T061°ON "Jod "P¥1 0D s33eD0SSY S3)RURIl XQ0L09-3L 1BIUSWIONAUF YDSI L. ('Wd) wirl 0T > 1o33BN S3eINd1IRY S1dwies aiy swMoA YsiH| 91
9,01
- szInret AR T061°ON "Jod "P¥1 0D s33eD0SSY S3)RURIl X40£09-3L 1BIUSWIONAUF YDSI | ('Wd) wirl 0T > J1o33BN S3eINd1IRY S1dwies aiy sWMoA YaiH| 1
- szInret AR T061°ON Jod "PY1 0D s33eD0SSY S3)RURIl 1-01dl DUUBIDS oW1y | ('Wd) wirl 0T > 1o33BN S3eINd1IRY S1dwies aiy SWMoA YsiH| 1
- szInret AR T061°ON "Jod "P¥1 0D s33eD0SSY S3)RURIl 1-01dl DUUBIDS oW1y | ('Wd) wirl 0T > Jo33BN S3eINd1Rd S1dwies aiy sWMoA YaiH| ¢1
jusBIquy
uopieiqnhe) | uoheighed ‘ON
Jdewsy | jo 23ep ang Jo |1eq uoljesiIua) Jojeigned ‘ON euSS/\opPoN JaJnjoejnuep J9)oweled juswdinb3/auswniisu]  [‘ON

sisAjeuy A3enp SSION %9 Jly 104 UOI3eDI}1319) SUSWINIISU| JO 3SIT




PHIV0D 6699000
- G2 6 bz N1 01 0€Z-W1S-v2 JUSWINAISU| SARAOUU| z1x1 SineQ uosie] P <06y U eSinoy 52 b3 1238 1297 pUNoS| ¢
PHIV0D 8699000
- SZNr 6 vz \Nr 01 €eTW1SbT JUSWINISU| SARRAOUU| z1x sineq uosieT UP 08V XUty SNOU B DY 1919 194977 puUnos| 9¢
PHIV0D 9v£5000
- SZNr 6 vz Nr 01 SET-W1SbT JUSWINISU| SARRAOUU| z1x sineq uosieT UPY 08V XN SNOU B DY 1919 194977 punos| G¢
PO 1€5000
- SZIr 6 bZ M 0T ZETNIS T JusWINI}SU| SARAOUU| z1x7 SIneQ uosieT UV <06V Ut SN B DYy 1239\ 1917 pUnos| e
PHIV0D 21£5000
- GZInr e IZAUN 622-W1SbZ JusWINI}SU| SARAOUU| z1x7 SIeQ uosieT UV <06V Ut SN B DYy 1939\ 197 pUnos| ¢¢
P10 9vzeL (foyeiqned dBsnody)
- S5z Ken 62 vz Re 0¢ 110-1DV-b2 JUSWINIISU| SAIRAOUU| VGEAS NV I2)3\ 19AST PUNOS a1eiqne) Jolelqned 12A97 punos| z¢
688CTINN 19AS7 UOI}RID2DDY
- Gz unr Q1 pzunf 11 029650920 p17°0D AlojeiogeT uoieigned S1eWODIN DUl 121ue)SU| 19A37 UOhRIgIA I213\ uoneiginl T¢
888ZTIN 1237 UOKRIRPIDY
- Gz 1dy 6z yz 1dy 0g ¢v62v0v20 p17°0D AlojeiogeT uoieigned S1eWODIN DUl 121ue)SU| 19A37 UOhRIgIA 1213\ uoneigin| 0¢
SGETTNN 19AS7 UOI}RID9DDY
- Gz unr Q1 pzunf 11 229650920 p17°0D AlojeiogeT uoieigned D1eWOoDIN DUl 121ue)SU| 19A37 UOhRIgIA 1213\ uoneiqinl 62
S6ECTNN 19AS7 UOI}RID9DDY
- Gz 1dy 6z yz 1dy 0g v620v20 p17°0D AlojeiogeT uoleigned S1eWODIN DUl 121ue)SU| 19AS7 UOlRIgIA I213|\ uoneiqin| 82
PEETTINN 1237 UOHRIRPIDY
- Gz unr Q1 pzunf 11 619650020 p17°0D AlojeiogeT uoleigned D1eWODIN DUl 121ue)SU| 19AS7 UOlRIgIA I213\ uoneiqinl /z
§900402112
- TACCER#4 [ ZACERA4 b2/160 Jusupeda( 1e1501010333|\ ey | 121 "PIT Yo3L 19uedS AMW/SM o3I PuUIM/pPERdS puim | 9z
jusBIquy
uopeiqned | uoneigned "ON
Jdewsy | jo 23ep ang Jo |1eq uoljesiIua) Jojeigned ‘ON euSS/\opPoN JaJnjoejnuep J9)oweled juswdinb3/auswniisu]  [‘ON

sisAjeuy A3enp SSION %9 Jly 104 UOI3eDI}1319) SUSWINIISU| JO 3SIT







I,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NACTMRA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "67-[\}\\“
TEL. 0-2717-3000-24 FAX. 0-2719-9484 Lon NSC-TISHTIS17025

CALIBRATION 0008

Cert.No.: 24P1367

Page: 2 of 2
Certificate of Calibration  Certificate No.: 24P1367

Page: 10f 2
Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Equipment : Aneroid Barometer ion:- Scale Inferval : 1 hPa ( The Fifth Estimate )
Rt . Increasing Pressure
. This certificate may not be reproduced other than in full
Manifactufer; Barigo except with the prior written approval of the head of [Applied Pressure (hWPa) | 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35 | 1022.10 ] 1032.61
Model : 5 Comorate Services 3: Equipment Calbration and Testing Services. UUC* Indication (hPa) 9600 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Serial No.: R Error (WPa) 287 | 123 | 013 | 056 | .26 | 135 | -2.10 | 261
1D No.: UAE.ANV.152/2550 Decreasing Pressure
[Applied P P ] I . . . . 3 2
P o ooy e pplied Pressure (nPa) | 1032.61] 1021.64 ] 1010.88 | 1000.62] 990.20 | 979.52 | 968.48 | 957.17
UUC® Indication (hPa) | 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 9800 | 970.0 | 9600
Received Date: 05 April 2024 Error (hPa) 261 | -1.84 | -088 | -082 | -0.20 0.48 152 2.83
Calibration Date: 22 Apiil 2024
The uncertainty of measurement was + 0.25 hPa
2404-0243W. by: United Analyst and Engineering Consultant Co.Ltd. *UUC = Unit Under Calibration
Ambiort Tamporature: (23 % 2 )°°C The reported uncertainty of measurement was based on a standard uncertainty multiplied
1 k 41, Sukhumvit Road, Bangchak, by a coverage factor k= 2, providing a level of confidence of approximately 95 %.
L e (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchal
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar 0o

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI1142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained through:-

~National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
[/] Attapol Panurach

wnﬂ'n‘l:imuqu wnms‘laimuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘\\\://’,_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 N

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

. . . . Cert. No.: 24H753
Certificate of Calibration  Cerificate No.: 244753
Page: 10f 2 Page.: 2 of 2
Result of Calibration:- Without Adjustment
Equipigent J Diaf Thesmo-tiygrometer, Function: Humidity Measurement.
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of .
Model : = Corporate Services 3: Equipment Calibration and Testing Services. Reference Sande uuc Uncertainty
Soria Temperature Humidity Reading Error of Measurement
hadae:< & C) (%RH.) (%R.H.) (%R.H.) (£%R.H.)
1D No.: UAE.ANV.127/2550 25.0 401 43 29 16
Condition As-Received: Used Item 25.0 60.0 60 0.0 17
Received Date: 05 April 2024 220 SC.0. 2 2L 18
Calibration Date: 10 April 2024 Without Adjustment
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: (25 + 3 ) °C Standard uuc* Uncertainty
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Temperature Reading Error of Measurement
Bangchak, Phrakhanong, Bangkok 10260 c) c) (c) (#°C)
20.014 20.0 0.014 0.72
Procedure used:  Calibration were conducted using in-house calibration procedure CP-H02 according to comparison 25.033 250 0,033 0.72
with standard chilled mirror sensor for humidity measurement function and comparison with standard 30,010 300 0010 072
probe for function into humidity / temperature chamber. T . s 012
Condition of this result of calibration 40.013 395 -0.513 0.72

1.Refe standards tr its
eference standards instrument UuC* : Unit Under Calibration

Instrument Model Serial No. Certificate No. Due Date The reported uncertainty of measurement was base on standard uncertainty multiplied
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024 by coverage factor k = 2.00, providing confidence level approximately 95%.
2) Handheld Thermometer With Sensor 1521 ABA339 2311238 16 Oct 2024
2.The certificate is valid only to the item calibrated on date and place of calibration. ~o0o-

3.This Certification is traceable to the Intemational System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by : ~ Chakrit Waewwanjua Approved Signatory :
Issue Date : 18 April 2024 [ ] Chakiit Waewwanjua

[v]Vipom Tantiyawuti
[ ]Unnopphol Harachai

Lanm's‘lu'muqu wnms‘lzimuqu



NSC - TISI-TS 17025
CALIBRATION 03867
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CERTIFICATE OF CALIBRATION

DA

Comtinustion of Certificate of Culération Number COF-002-66

ERSUREMENT RESULTS:

St S A

Tatile 1: The s of @ Standerd calltion dsta

atary Didplicer==nt i
mmHE for mandarg temoer

Pkl cil Pages

Flow rate Stamdard Flow |{L]
Pl
' froier
1 T 0548

Certificate Koo + UOF-002-66 Page L of I Pagms
IAEASUREMENT [TEM Tip Lo Qe
IMANUS ACTURER 1 Angersen Instruments
MODELTYPE 1GISA
SERIAL NUBIBER
1D NUMBER CUAEANY.OSL IS
CONDITION AS-RECEVED Uped ey
CUSTOMER + Linited Artaiyss arst Engintesting Comscitara Co,, Lid
i Raadt Bangeak, Fhraksanang.

RECEIVED DATE AT
MEASUREMENT 0ATE 1014 2028
1S5UE DATE W01 2023
ENVIRONMENTAL CONINTIONS,
Ambiant eosdition in the Iabacstony sre a1 folow:
Temperaire T
Refeve Humidey s

o b

CAUBRATION CONDITION:
Frecomditgemg
Mzsauramant Conditie

24 hours ot wmiblesk sondEGas.
The serrage u1lies during messommant s T

WOTED; The cesiifemte b witkd o) to the '

e s e f

TABULATION OF RESULTS:
T e oo et g ghin The mesured wakies.

Bpproved sigratary

THIES CERTIFICATE REPORT MAY WO BE HEPAODBUCED EXCEST IN FULL UNLESS PERMISSICN FOR REPROCIUCTION HAS BEEN OSTAINED
PN WRITING FROM THE LABGRATORY

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1251
Page: 10f 2

Certificate of Calibration

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
‘except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
1D No.: UAE EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 + 2) °C
(50 £ 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1 Reference standards instruments :
Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

2.This result of calibration was made on requested at the point specified by customer.

Certificate No. Due Date
MP-0176-23 12 Sep 2024

3.Scale and conversion factor is 1 kPa = 40146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ ]Sura Suwannasri
[v/] Attapol Panurach
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Cert.No.: 24P1251
Page: 2of 2

I ibration:- W justm
Funation:- Pressure Measurement
Increasing Pressure

Range: 0 inH:O to 36 inH:O
Scale Intesval : 0.1 inH:O ( The Second Estimate )

Applied Pressure igh-port si A Error
000 0.00 000 0.00
200 1.00 200 000
400 2.00 400 000
600 3.00 6.00 0.00
800 4.00 800 000
10.00 5.00 10.00 000
12,00 6.00 12,00 000
14.00 7.05 14.10 010
16.00 805 16.10 010
18.00 9.05 18.10 010
2000 1005 20.10 010
2200 1105 2210 010
2400 1205 2410 010
2600 1305 26.10 040
28.00 1405 28.10 010
3000 1505 30.10 010
3200 16.05 3215 015
3400 17.05 3415 015
3580 1800 36.00 020

The uncertainty of measurement was £ 0.1 inH:0
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %.

=000
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INNEWATIVE INSTRUNENT CALIBRATION LA

ANNVEIRATTVE IVSTRESEENT €00, LTER HEAD OFTI0L

T LML 1R SE0 SNTIAROIN 1 TANEON RASY AR
MR BANG IS SANAT PRAKAN ISOIWINDE SO0 TRARL AN
TEL: b 1A AR BBRN-2K16-T) 38

Certificate of Culibration

Customer Certificate Na 1 24-AFM-| 43
Name LINTTED ANALYST AND ENCGINEERING CONSULTANT COL LTRY Request Ne ; Req-2024-21 19
Addris 10l Uikormih 41, Sublsurnyic M, Runpesar, Pralianions, Baighol

s
Unit Undler Calibratien Details
Measuzement liem Air Flow Meter
Manufictures net Accumy © 675 of Resdiiy
Model Dielta Cal TN Sewsur Mode - -
Serial Number = 16045t Semsar Seral Nussber
m UAEEFM.IT32561 Hrstrument St Used

Lowation of Calibration. - LAR 4 ATR VELOCTTY METER

Calfhration Enveronment sl Details

Temperature EE e ©

Humidity 5 B H = 30 WREH
Buselris: Pressiire 1083 KPa & 10 AP
Roceived Date 10 Sepember 2024
Calibrmion D 23 September 2024

Calibeation Procedure - Tn-hiuse method CP-AFM-I by Camparson tecknique il Stndard Primary Floo Cafibrane

Teference Staniant Mol Serial Namber | Traceble Brue Calibratin
Abr Flow Meaes Gilibemor 3 Hagh flow IEF010T2012 Sensufyee | ‘August 2625
Temperuture stter Gr i 05T Qrebum 1 Mirch 2005
Pressie shtter CPE AKDUESTRNZ | TPA 9 Nuesber 2124
Traceanisity :

This Certificats is traceahle 10 ST Unis throgh Sensidyne ATLA Ascreditasion Mo 94301
Note :
The pepeted dicestaingy i based on standa sncerisimty pubipled by the Coverge Fagsor & =2, providing 2 level ol confidence

apprisicsiely 954

Calibation By : ! Approved By - », !ﬂ

Mr: Noqpaidos Luascgart M Pacit Malliavom

Service Calibrinion Esginest Calibeativn Engiseer Supervisar

23 Seplember 204

wonasluenuny

The sedul The Il o s b

M- TOB-AF-0L Riew 04 lasue date 177620

NN ATIVE INSERUMENT CAL IBRATION LAB
RO RTTCR IS TROVES T 40, & PO EAD OFFICTE

T BN LTSN SUNTINAKGRN 1] TAMBIN BANL AT

AMPUICE MANG 1L SAMET PRAR A% PROVINUE Bt T

B1ANE

TEL: 66121 6450 § A ARV 140

24-AFM-193

Reuest N - Heg-2024-2119

Rule for Statemests of Conlermity

e appliad waiag FLAC-GRA9D019; Gusdelises

3 =
P = 4 e 298%, scrage poital
Pne' = The Fonwoves. & portion of ol
Fad = The meiistement sl was.oid 1 the limst [fouches, n el o
Fad= il

I T = Upper lima

Measured vaive L
a; Nominal
Lower limit
Esd of Cortificate
lu
The il o, withoun u v e Civ. Ll

FRTOEAFM-0 Rev.04 lsue date 17/6/24

INNOVATIVE INS TRUMENT CALIBRATION LAR

INMIVATIVE ISTRE MENE 4. L TEL FEAD DETICE

= LE8 IO, 00 SUNTINARCHN |1 TARIRN [SANG KAEO,
ANYIFIIE PO PHLYSAMLT PRAKAN IOV INE 10030 THAILANGD

TELL 100 M-I A0 AN 2 b

Certificate No = 22-AFM-192

Request Moz Reg-2024-2119.

TeesaM of Calitiration : Withsat Adjestment

Temperature Pressare sTD v Error Uncertaingy MPE
Result
(fi ikFay Wmin} {Wmin) (Vimin) (Vmin) fhmsin)
s5a0 HHR00 1450 1452 04 a4 LRL NA
25500 LER 15,00 1503 .oz a2t ans WA
2520 99.90 1580 1581 wm 022 one A
2510 9940 16,65 1568 o1 (2] a2 NA
2500 9979 1830 w2 03 126 0,137 MiA
Nete ST - Sumidand UL = Unit Under Calsbration
- UL Refereace Credfifivn = 25 C, 1011 kPa, Air
- Flow Rate d i dition hy.
_ Pt Tmess
Qme:ls =Qref X—x ——
Per Tot
wharr Q= Flow Rate = Absoluse Pressure T = Ansolute Tempomturs
Meas = Measarement Condithon el = Sundarl Coaditics

* Indscares non seeredited
MPE = Masimum Permissible Ermoe | Specified in Mamifacurers Specifications)

N = Nt Aavailable, Castipner docs sat reguine a ststemest of comflimity

enaslumunu

ke lisesred. shalt . wahow he CREY

M- TOG-AFN-011 R O I date 17/6/2¢

INNOVATIVE INSTRUMENT CALTARATION LAB
INROVATIVE PUSTRUMENT COL LTD. HEAD OFFICE

TR0 MO 13 SO SUNTINAKORY 11 TAMBON BANG KAEQ. i butern Sesmuse i
AMPHOE HANG PHLISAMUT PRAKAN PROVINCE 10550 THAILAND = o Gt d
TEL: (66HF21 L6-3900r 1 FAX: 1661121167140
Certificate of Calibration
Customes Certificate No 1 24-TPM-441
Nanse : UNITED ANALYST AND ENGINEERING Request Mo : Heg:2008-2119
CONSULTANT COL LTD. Page: 12
Adgdress &1 Sox Udomsuk 41, Sukbnunsvic Rosd, Bangehak,

Prakanong, Bangkok 10260
Unit Under Callbration Details

Calitration Pasmmeler Temperature

st Name Al Flow meter Range Colibration ©  205C 1w SUC
Manufacturer BGI Type of Sensor = RTD

Mudel Dielts Caf B Sewte [Hameter (mm) = 3

Serial Number 160481 Calibratbon Positson (mem) - 45

Resalution nec Tnstrincst Stavas - Used

1T Nomber UAEEFM

Calibrative Environment and Detaits

Temperatuie BEC2IC
Humidiny ¢ SS%RH= SWRH
Rexeved Date o 10 September 2024
Cilibeated Date o 25 Scplember 2024

Calibmtion Procedare & lo-base methnd CP<TPM-0L by Comparison with Staniand Thermoeneler.

Refereace Standard
Dngimal Thermometer with Sensor, Manafaciurer: GINGOGINGO, Model: GTT1 BTG, SN:
ORDOUOST; 10k I2-TPM, Which was culibrated om | March 2024, Calfration Certificate No. : QHI4-MTE

Traceabllity & This Ceriificate i traceible o S§Unit thruwgh Quality Reborm Co. Lid. NSCONSE Accrediation N«
Calibeutior 0252

Nate

The reported unceruety i based on standund uncertainty mealipéied by the Coverage Faoior k=2, providing o fevel of confidence

apprsimuicly 95 %

Appreved By :
Mr. Noppadan - Lusngart
Technlcsl Maniger
Tesat: Bae = = s !
@iaslumuny

FASTURTPAMANN R 01 Lt e 10220



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE DNSTRUMENT (0. LTI HEAD OFFILE

T MOC 13, SOUSUNTINAKGRN || TAMBON BANG KAED, P ——
AMPHOE BANG PHLE SAMUT PRAKAN PROVINGE 1158 THAILAND CALBRRTIINGIS
TEL: (A6NF2116r- 58601 FAX: (021 1-THM

Calibiatins Note Crtificate N : 267N

UL Adrastrmam N Ackast Request No : Heg 20042119

Wesult wf Calihration =

it FUC Raadeg Currectinn Vanrtutity
ELE Sensor [— - o -
2000 e an oLl
2504 =0 an LTVE
£ e “0l LEES
Ts 52 s -0l LV
Anony o0 oo LS
4500 &0 oy [N}
S0007 s o nas
200031 194 0 [RE]
5038 244 ~ua [RE]
0038 3o 0o [L38)
m 35409 iso [ wiy
apon e L 3]
A5 s +01 1
| s | e || o

End of Certifieate
Calibrated By ¢ Q“Y -
hbe Srtichok Jeapubdieaiol
:
wnaslumun
The sl ke . apealaf e »-

TR TR B0 s e 130220

THAI METEOROLOGICAL DEPARTMENT

4353 Subbiumvil, Bangni, Bangkek 10260 Tel. 081-454-2804.0-1305- 0461

The Resultof Calibration

Cortification Na, 173724

11 Agril, 2024 Paje ¢ 2 of 2
Stymidurd HOOK GAGE NG 142 TESTED ANEMOMETER
Uiruvinde: Anenseniter | Pressu | Wasistin | Presssts Velnelty Cepaition
misee inehes | dnghes | 2 e s
LE ) - - - who 020
02 = - - 20 (T
500 - = + s “0.02
T = = = L L]
Z02 . C = 595 oo
e - - = e 0,02
’zm & = = 1295 oo
501 : © = 1505 M
17 - - - 17.00 om
2002 - ¥ = 2026 034
Wind: Akolt Flotting Boand
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90.0 20
180.0 180
270.0 270

Calibrated by :
)

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Subhunivit, Bangra, Danghok 10260 Tel 081-454-2904,0-2399-046%

Calibration Certificate

lasved by Callbration & Test Sedlion - Meteorciogical Insiruments. Bursas

Dute of liswe 11 April. 2034 Centiligution Mo, 17224
Page = 10f2

Otject 3 Wind spand and wind direction
Marufattures Sener YOUNG

Basic Datsiogger NRG
Type Semnor + O5108-5 Basic: Dastatfogper LR20
Sl No Senmor - 29505 Basic: Dataloguer 0000TTaLY
Cusiomer Uniteed Arahyst dnd Enginesring Consuitang Co.,|LiH.

81 Soi Uidomsiik 41, Sukhumyit Road,

Bangohak. Pravanung. Banghok 10260

G Condition - T 251 7C  Hdidmenic Prsses 10078 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023

N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (ssnaﬂ_&?i)sﬂ\e)
-~ 3 &
JAPAN QUALITY ASSURANCE ORGANIZATION 2 ,,_,M)‘;\\

Calibrated by : H@MTWL Si

Mr. Watcharapol Subwat

uRu

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangno, Bangkok 10260 Tel, 081-454-2804,-2399-1M80

Calibration Certificate

fssued by :  Calbration & Test Secion : Meteorological instruments Bursau

Dae ol lose 11 Apcil, 2004 Cenification Mo, 17422
Paje : 16f 2

Object 5 Wind spaed and wind dirgction
Mariufaciures Senizor YOUNG

Bagke Diltalogner NRG
Type Serintr : 05100:5 Basic Datalogger = LF20
Serial No, Sensor | TR424 Basic Datalogger NS018236
Cusiomer Unibesd Anabyst ang Engitveasing Consultant Cn, L

B1 Sal Udatrsuk 41, Suliwumyit Road,

Bangohak. Frakanong. Bangkak TOZE0.

G 7 Condilion : T =1 °C  Baumeiic Pressurs 10133 hPe

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Calibrated by : \'Hdrmré\ Si

Mr. Watcharapol Subwat MF. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT
4353 Sukbumvit, Bangna, Bangkok 10268 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Cartification N, 174/24

11 Aptil. 2024 Pugoz 2 of 2
Standard HOUK GAGE WO 1423 TESTED ANEMOMETER
Unirwsale Amemumster | Pressien | Yucumm | Frose: Viboclty Carrecting
140 - - E .hwo o
302 - - - 100 on
500 - . - a8 o
Tk - - - T 002
Fa2 = = 5 84 .08
1ol - . - g o
13m = = - 1296 s
1500 - - - 15.00 00l
mm =] *. = T ooz
2000 - - - 2010 408
Wind Aloft Pialting Bosrd
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90.0 o1

180.0 182

270.0

Calibrated by : } &

Mr. Watcharapol Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4355 Sokhwovit, Bangne, Bamghok 10260 Tel, G81-454-2804,0-2399-0465.

The Result of Calibration

Certification Mo, 11524

13 March, 2024 Page ¢ Z'of 5
Stundari HOOK GAGENQ. 1425 TESTED ANEMOMETER
Ultrasnaic Amemmmeter | Presms | Vicummi| Ve Vibselly Correction
ey ek 130 | mmtiz0 | - miisec e mivee
1.0 - - - L i
302 = - ] 30 00z
500 - - - 50 oo
TiH - - - i (TS
942 - - - 29 012
11.02 - - - 100 (153
1301 - - - 134 o0
1501 - - - 149 0.1
1710 - - - 170 onz
20,02 - - - 200 i
Wind Alaft Plofting Board.
US DEPARTMENT OF COMMEREE WEATHER SBUREAL
WIND DIRETICN TESTED WIND DIRECTICN
(1] ]
o0 80
180 160
Faii]

Calibeated. by ; Hﬁhm?ﬂk

M. Wutchnrupol  Subwnt
Mol Enginesr

THAT METEORCLOGICAL DEPARTMENT
4383 Sisibnennyis, Baigma, Bunghik 10260 Tel, BE-454-2804,0-2399-0480

Calibration Certificate

fssusd By @ Calibration & Test Seclion = Mateerdiogical Ingtrumeénts Bureau

Dimeof st 13 Whreh, 2005 Cenificution No. 11824
Pnge s | of §
Ohject = Wind Speed & Wind Deection Data Loggsr
Manufacturer SCARLETITECH
Tepe WL-21
g Gode ‘Wirgless Recaiver 21110R0041
Wi Sersor 2111070041
Dusiomer X Linfied Analyst and Engineering Consuliant Co.lid.

87 Soi Ydomsuk 41, Sukbumye Road,
Bangohak, Prakanong. Banghok 10380,
Candition © T 281°%¢ Pressurs 10105 APz

NATIONAL STANDARD WIND TUNNEL + Wing Aloft Piotting Bosmd
“Micromanometer  Theooor Friedichs FOUT4: Sanel oL GR1011E L HODOK GAGE M 1425

NLST. Tasl Refgfence Numiber 7010241480 *Siandand Velochty st 20 - 30 e

: Utirasoras Ansmometer Minds! BA-SS0-3TV {sensor TR-G0AH)
Sevial Numies 110730020 (sensar 120828586]
LAEAN QUALITY. ASSURANCE QRGAMIZATION Slanch ooty &0 - 22 ke
STANDARD THERMOMETER Theador Frednch : Dy No839084 Wt No. 838894

fmgin, 18sin S45 Sars Mo, TZLA0ET Tharmosunngider Mo, 818302
STANDARD BAROMETER - Digial Barometat Vamala Type F) 5
/EIB@ Bargrmater Valsals Type%
Chlibeued By Jﬂh—ﬁ_ s@}é
M. Watcharapel  Sabie ok

Mehamcsl Enginee J

THAT METFOROLOGICAL DEPARTMENT

4353 Sukiurhwyis, Bongnn, Baeghok 10260 Tel. GE1-454-2804,0-2295-046%

The Result of Calibration

Cenification Mo. 11924

13 March, 2004 Puge © 3 of 5
Stamfard Borometer Testad Barometer orrection
Fressare: Pressus mber
100853 1o0e 15223
100885 1008 4S5
o gl [ h]
1010ee 10t Q08
1146 101 aus
TH0ie4 o2 ErAL]
10208 1012 005
S 1083 nng
WIIE 10 048
107288 0 an
o2 1013 aan
Wikes 1044 058
B 014 018
101442 Aoty L8
01598 ol a0
i 1018 nza
101556 018 036
101623 s 02
101247 E ) a1
B 014 o57
Aymrage
Culibraned by = L
Mr, Wtcharapol | Sofrwat
Mechanidu! Eaginees

wonanslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Suklmmvit, Deogna, Bangkok 10260 Tel, B1-454-2804,1-2300-0460

The Result of Calibration

Certification No.. 11904

13 Munah. 24124 Page : 4 of 5
Standard Borometer Testrd Banometar Corection
Prassure Pressurs kg
757,25 i1 05
TELIE = s
BT 58 038
™y The oz
TeABE F5E o0
oS T 006
TERA 755 oAs
ToR.BE Tan 018
TERU5 760 -0es
TERTY T80 o
TEaE TG ~0ga
TEOL 18 78D o1
Tel42 71 058
THLTO T8 030
Texm = a0
TEL24 3 a2e
TELTE ] a2t
75148 a1 048
TEALTH T80 020
e i 028
Average

Calfarted by = Hﬁ*ﬁmrrk

Mr. Winchanipol Subwat
Meehasion] Edginess

THAT METFOROLOGICAL DEPARTMFNT
4353 Sukbumvit, Bangna, Bungkok 10260 Tek 0S1-454-2804,0-2309-1465

Calibration Certificate

lssued by Caibration & Test Seciion : Msteorological instruments Buraail

Deteofissve 22 Féraary, 2024 Cemtification No. 09824
Puge : | of 5
Okiject 2 Wind Speed & Wind Direction Déta Logger
Manutactyres - SCARLETITECH
Type wi-21
Mig Code Wirsiess Recelver 21T1IDRONER
Wind Sersor 2111070052
Cusiomer United Anslyet and Enginesring Cossultant Co. Lid.

81 Soi Udomsuic 41, Sukhumyi Road,
Bangchak, Prakanong. Banghok 10060
Galibration Condifion = T e 251 °C Prisrurs 10085 hFa

NATIONAL STANDARD WIND' TUNNEL = Wingt Aot Plotiing Bogrg
*Micromanometer  Thesaor Friscrighs FOD1E Sera Mo 5310118 < HOOK GAEE ND 1425
NILST. Test Reference Number T31/241460 Stsndarg ety 3t X - 30 riesk
Utrpsonic Anemomiste: Modeil DIA-E50-37V \sensar TR-B0AH]
Senzi Numoer 110730020 (sensat 120620586)

JAPAN  QUALITY  ASSURANCE ORGANIZATION Stzrwan Vilooty at 0 - 0 misec
STANDARD THERMOMETER : Thisodior Friedrich : Dry Mo B300/84 Wet Mo, B385/94
tesin lecin 545 Sadnl e 20457 © Thermesahineider Mo 218802
STANDARD BAROMETER Drgitall Baromster Velsals Type PTS220 No, V1220015

/Dl Barometar Vaisala T‘@m

Cuinned s eré\ sypde: |/
Wz Wasehiripol Subniat e i

Mechanical Engitveer

THAT METEOROLOGICAL DEPARTMENT
4353 Sublhumvit, Baugne, Bangkok 10260 Tel. 081-454-2804,0-2395-1469

The Result of Calibration

(Certification No. 118924

13 March, 2024 Pége : 5 o 5
Stanider Temperiiine Sinsor Reading
Temp, Reading ‘Carmecson
c L e
53 45 (3]
A0z -] n2
154 15 ne

Cuhbwcdbg:ui L_

Mr. Wascharupl Subwen
Mechinical Engincer

Lsna'n'laimuqu

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbamvie, Bapgns, Bangkolk 10260 Tel 081-454-2804,0-2359-0464

The Result of Calibration

Certificition No, 04524

22 Felinisry, 2024 Poge : 2ol 5
Stantard HOOK GAGE NOL 1425 TESTED ANEMOMETER
Uhtrasanfe: Anemunmeter | Prussisre | Vacimm| Velscity Weluclty Carrection
mise e T [ st 120 [ e L =iee
100 = = = ] a0
a2 r = = a0 002
S = = - in 000
T = = = ) 004
a2 - - - wo o
1102 - - - () Qe
130t =~ = = o o
5N - - - 150 0.01
a2 = - - 1S niz
2002 = = = 199 w2
Winet Aloft Pleting Bosrd
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
L] ]
80 ki)
180 180
I
Califraicd by
Mr. Warcharapol Subwar
Mechames| Engimeer




THAT METEOROLOGICAL DEPARTMENT
4353 Suburovit, Banges, Baughok 10260 Tel. 081-454-2604,0-1399-0459

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT
4352 Sokhumvit, Bangna, Banghok 11280 Tel, 081-454-2400,0-2395-0469

The Result of Calibration

Certification Na. 09824

Cortification No. 9824

22 Februsey, 2024 Puee =3 305
Stendurd Burometer Testad Barometer Corrgeion
Pressice Pressure R
mosa 11 a8
101060 1010 080
LITER ] Wiz ax
AT w2 AT
e w2 2]
0225 e s
EUIEE IS 021
VOIS 1m2 085
HHase w4 -04E
101418 10t (V413
101578 118 -0
mEnz 1318 fel3
101588 016 Rt
WisE i)
101151 049
01150 o2 02
101266 oz 0.8
101281 k] 18
ez 1ms [17-]
HHIAG ms g

Calitred by - wﬂwrd\.
M, Wineherool | Sabiwes
Mechertica! Engineer

THAT METEOROLOGICAL DEPARTMENT
@ 4353 Sublumyit, Bangis, Bangkok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certification Ne. §9§:24

22 Febratey, 2024 Pope 2 Fof 5
Stnding Temparmure Sancar Raading
Temp. Reading ‘Carecion
c c c
£&52 45 =33
a3 = (53
158 13 [1:3

Cisfibwmond b }H

M, Wotehsripol Sutrwan
Mechinical Enginsor

wonenslueuny

Caffbisited by :

22 February, 3024 Pags - 4 of
Stancard Barvmetér Testat: Baromater Comaction
Pressure Prossurs g
[t ] 58 (18]
TERO ] a0
TEAAL 758 e
3] 3B 08
] e 028
oI5 &) 0
ToRES T 35
THaTT ol a3
0D nan a2¢
TeQ48 753 s
TELS0 TR Qa0
TH208 e 08
TG188 1] 0.0s
TEA83 6z 7
TEEER e 0
55 8 og
e hid ™= ot
TERGT TEG 033
fe13 TH oge
THLYE e o8
Average .02

Me. Wiicharspal Subras
Micharical Engineer

THAT METEORCLOGICAL DEPARTMENT
4353 Sulhuovit, Baugon, Vanghol 10260 Tel, 881-454-1004,1-2399-0465

Calibration Certificate

fssusd by: Calibrafion & Test Secton @ Meteorologicai Instrumanis Buraay

Dutoof fsswe 13 Mich, 2024 Cenificfion Mo 12124
Puge = 1 of 5
et 3 Wind Spesd & Wind Dirsction Data Logger
Manufacturar : SCARLETTECH
Tyees W2t
Wig Codg @ Wirsisss Recenvet 291 {DRODGE
Wind Sensos 2111070058
Lustomsr Urdtad Analysi and Enginearing Consultart Co,Lid.

A1 Soi Udoensukc 41, Sukhumye Road,
Sangrhak. Prakenong, Sangkok 10280,
Caliration Condition © T 2517¢C Fressure 10118 P

NATIONAL STAMDARD WIND TUNMEL < Wind Aloft Piotting Boand
Maccomanomietes Theooor Frednols FOOW Sl e 9300119 HOOW BAGE ND 1425
N1ST, Tear Refarence Nunber 7310241450 Standard Viociy st 20 - 20 misec
+ Ultrssonic Anemomie Modal DA-BS0-3TY fsensor TR-B0AH)
Sirial Nurmoer 110720029 [sersor 120820665)
APAN QUALITY ASSURANCE ORGANIZATION : Sandard Velocity &t 9 - 10 mses
STANDARD THERMOMETER Thaodor Fregrch = Dy Na.BIR00E Wt Mo, 83awine

e,  tesin B85 Sera No. LR8AaIET { Thenmeschnaider i 218802

BTANDARD BAROMETER : Diitai Barometer Vatssia Typa V220015
" Tipl Bavometes Vaissia T 1
ot L

Calibrated by 1
Mir Warlchaspo!  Sabywat
Mechanical Engineer




THAT METEOROLOGICAL  DEPARTMENT

4353 Subbwmyit, Bangua, Bangbok 10260 Tl (H1~654-2804 0-2399-1469

The Result of Calibration

"Certification No, 12124

13 March, 2024 Page : 2 of§
Htanikard HOOR GAGE NO, 425 TESTED ANEMOMETER
Ulrammic. Ameennmese | Pressas | Vacum| Vil Velseity Currectinn
médsec S0 | e D | miReC misec misee
Lo - - - 10 .00
3 - - - a0 0w
500 - - - so .00
T - - - 70 0.0
sii2 - - - 0 012
11.02 - - - 1o 0z
1301 - - - 130 00
151 - - - 150 .01
1702 - - - 170 (I
20,02 - - - 199 1z
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
] 0
80 80
160
270

Cuilibrured by = }bﬁ'}&'rk

M Wincharupal Subwat
Mechanica) Enginear

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhuneydt, Bangno, Buoghole 10260 TeL 081-454-2004,0-23590- 1469

The Result of Calibration

Ce=tificatinn Mo, 12172¢

13 March, 2424 Page i 4ol §
Stamndard Borometer Testad Barometar Comeafion
Prassurs mmHg
57 B2s
LTl ats
TEH -aise.
58 nar
7SRES 98 0
TOE9E L] <106
5811 ol o
TIRA TH 2
60 405
g a7
THOH6 80 A0¢
0.4 8 14
10 = 6t 05
60.T0 781 330
e TazE ons
Teza w82 02e
TE4TE i~ bl
T e <LEE
7B 80 229
TRO4B T80

Chfibated by = Hﬂh‘@fﬂk

Me. Watehamigal Stbywat

Meshuricul Engineer

THAS METEOROLOGICAL DEPARTMENT

4353 Sukhunvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2380-0469

The Result of Calibration

Cerfificition Ny, 12124

13 Rdareh, 2024 Fage = 3 of 2
Standard Barometer Tested Baromessr Corraciion

Frassurs Fressure e
1Wea ke wos o5
e s 1o 25
WA 1019 0.0
lid2d w1 008
01148 mn 0.4
1154 11 a6
206 12 o
101504 113 o
101596 1013 g
101283 e ar
101320 1013 o2
101344 03 a4
101381 e e
i 1018 19

e e

tE ¥

1015 0.5

s i c
o287 013 23
niEse o L)

Averages

Calihinted by - }'&

Mr. Waishurapo! Sufris
Mechamizs| Engineer

m}la’n'laimuqu

THAT METFOROLOGICAL DEPARTMENT

4353 Subitanyit, Bangua, Banghok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certification Wo. 111724

3 inicli, 2024 Puge = § of §
Stardurd Temperatune Sansor Reedng
Temy. Raading Compction
‘e ‘e e
451 45 or
2 » az
154 18

“Cnlibrated by = Ha!

Ner. Wuchisupol Sobwat

Mechanical Engineer

Lsna'ﬁ'laimuqu



THAT METEORGLOGICAL DEPARTMENT
4353 Subhnmyit, Bangia, Baghok 10260 Tel, 081-454-251M,8-2199-0459

Calibration Certificate

fesu=d by: Cafibration & Test Sscfion : Meteorological instruments Bureay

Digre of Bssie 22 Felmuary, 3024 Cermification Mo. 1724
Page ;| S
Object 13 Wil Spesd & Wind Diection Dald Logger
Marufacturer - SCARLETITECH
Type WL-21
Mg Code - Wirgless Racalver 21120R0085
Wing Sessor 2112070088
Cusigmarn Linteo Analyst snd Engineetirg Tonsullant Co.Ltd

87 Sol Uniomsulc 47, Sukhomyit Rosd,
Bangchak. Prakanong, Banghok 10260
Cailbration Comeition = Te E1°g Pressure  10DGE hPe

NATIONAL STANDARD WIND TUMNEL = Wind Aloft Piomng Board
Wigromansieter  Theedor Friacriats PO Swial Mo S301TE - HOOK GAGE NG 1425
NLST, Test Redomnce Mumber 731241480 + Stihcard Vlooty 5120 - 30 fvsss
- Uitrasomic Anememetes Model D&-B50-3Tv {sansor TR-G0AH]
Sexig| Nuirtiber 1107TB0020  fSensor 1206295886)
JAPAN QUALTTY ASSURANCE ORGANZATION Stanca Viooty 5 0 - 20 misee
STANDARD THERMOMETER < Theadior Friedfich « Ory NolB3B0E4 Wat No: S389/84

+teshn, famto 845 Sanst Mo GaBIB06T < Tharmoschheiger N8 18302

Calihruted by = H
Mr Wtcherepol Sahvnt
Mechmnical Engineer

STANDWRED BARCMETER + Digited Basormeter Vaisaia Type L-tda 1220015
/@Q Barometer Viissia fm{@!ﬁgﬁ\ 1
i 3

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumyit. Bangna, Bangkok 10260 Tel. 181-454- 2804 0-2300-0465

The Result of Calibration

Certifizzion Mo, 09724

27 Fietarisary, 2024 Page : 3 of S
Standard Burometer Tested Bammeter Comection

Pressira Fressurs mesr.
o084 o D6
100s0 ot AT
A0T1T my o
WRAT 1012 o
w23 iz 31
Wiazs 1z 0z
Ware N3 02!
Trees 012 085
0t352 1ofe 48
LB 04 ote
109578 Wi oz
0G0z e oo
flusr- e A
01588 mE om
WS 0% Dpe
HHAE0 oz 20
01206 1012 206
itza 013 R}
MMAZE o3 22
101329 014

Calibegred By l@hﬁlp\
M Warehripel Subwat
Meshaniosl Engineer

THA!L METFOROLOGICAL DEPARTMENT

4353 Sukhumyis, Buagen, Bunghak 260 Tel, 051-454-2504,0-2998-0469

The Result of Calibration

Certification No. 197224

22 February, 2004 Page= 2 of §
Stnnidapd FOOK GAGE MO, 8435 TESTED ANEMOMETER
Ultrtisaaic: Avemmiserer | Fressuns | Vasumm] Velicity Vidaciry Corresting
Ll oo i00 | s | iniser i LU
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REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER © INSTANTEL
MODEL / TYPE ¢ 7212501721 A2901
SERIAL NO. < UMIZBES/UMIZRGS
DATE OF CALIBRATION = 1S September 2023

ENVIRONMENT CONDITIONS :
Tempieratore © mtncc Relufive Himldiny = (55 15) %RH

PROCEDURE USED :
This insimmment wus calibraed snder procedure No, CLC-CPEEAGE based on T8O 16063-21 2s culiantion puidleling,

The exlisrasiion wa pecfoemed by using Digital Mult i ing
Aunyifier which mintgined by the Calibation Laboratary O, Lidd

REFERENCE STANDARD USED :

1. Pruermimsble Tiner canter, Pilis Model PMGGR0E SN SMG07L01,

2. Digital Multimeer, Keysight Technalogies Mogel 34SBA. SN, MYS3I51730

3. meeeletuneter with Condiiuaing Awpiifier, Brust e Kiner Model B3G5, 2626 SN, 705491, | 341405,

TRACEABILITY :
L The i Syewm of Units (51 theoigh Aseossitivel Rodio of Thaitand Lul

Centifigat Mo, 7-0043/23 , Duie Date 07 Apal 2024
2Th e traocabie te. System of Units £51Y, though Aeronsutics] Radia of Thaikind Tt
Catificzts No. EE-00010-23, Due Dute, 77 Mucch 2134

By of Uinips (51, thionieh Nutianal Instiusie of Metrology (Thamilari}

3. The sreceablé ta

Centifivame Now AV-0025-22, Due Dote 12 Ocsober 2923,

UNCERTAINTY :
d ovpanded ity ul i dtiieed o5 the suandind uncerwmty of measurement rmubiplied
by e comerage Tactor 'k = 200 which foe 4 norl dir 20 0. coversge probability of 45 %

11 ot bepn evybusted sccording o the *Evalastion of e Uncertaingy of Massurzment I Cnlibating (EacH02 M202
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL /! TYPE s TALAZSOLIT2IA%01
SERIAL NO. H UM 12865 UM 2665
CLID. NO, T 251801702
JOB CONTROL NO. 3 230414102357
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD:

K1 SOT UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED : 14 September 2023 DATE OF 1SSUED : 19 September 2023

et o8 cilibrssian seryeris, st ot S takén 40 part, Evtepe prsplebe. Wilhuns ihe aprrad of the Celliestion Labirstary Co. Lid.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

ol

Approved By ¢ Mongkol Yotsoontom

Aurhorized Signatory
19 Seprember 2023
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ; { X) without udjustment [ ) adjustment
CALIBRATION DATA

1. ACCELERATION RESULT
Tes ot STO Reading | DUC Reading | Correction Uneertaisty
fw) { frequency 1 o ig) (0] (%] Ei(%urode )
o« 56 Hz 0300 n3nn 000 Ly
04 50 He 15400 oA 0003 £}
os 30 He ok 0.500 0505 005 L3
(T} 30 Hz 0601 D506 0006 L3
{5 30 Rz 000 G708 L0 i3
o3 10 Hz 030 asol ol 9
04 100 He o400 0405 L3 9
ni 10 Ha: purk .50 0,508 1005 13
o6 100 He 0,600 0607 0007 13
o7 100 Hz o.700 0z 0012 13
L VELOCITY RESULT
Tesi point ST0 Retiding | DU Reading | Coanetion Upeeruiray
fmm's § | Freueniy ) B oy | [ man's  mmis § i Yeolnd )
50 Hz 3.000 Jpas 0% 15
4 SiHz A.000 4033 003 (% 3
5 50 Hz peak S000 5,054 05 L
fi 58 Hz 6.000 GOET 06T k3
¥ RIAEES 7000 TOEE 07 15
1060 He Ja00 102w i) L
4 100 Hz 44000 4038 106 I8
3 100 Bz ok 5000 FM 4046 18
6 100 e £.000 G472 41672 15
7 Fob He 7.000 TR 1093 L5
Cerfifienrs No. Q3102597
Fa 10400112 mgg 3ol 4
wonansla g
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CALIBRATION LABORATORY Co.,LTD.

5 Yk 4, Frasart Mimtch e Lindighan. Sanghok 7236

T2 et iy com

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test pioine STD Reading | DUCReaing | Coerecmon | Uncenainty

(i ) { Feequenwy 1 — L) [F | mim ) (% ofrds. )
U3 50 Hx 0,030 0030 T 2
0.0 0 Ha .08 LR 0000 L7
005 304z peak 0.050 0451 <0001 5
R ELETH K0 061 1001 i3
0107 4 He (2] 0471 -ojou) 12
o 100 Ha 30 0,030 0.000 21
004 100 e 4D 0040 o0 17
s 100 Hr peak (R 0050 0.000 15
V.06 100 s [ w6l -0 12
(g 100 Hz 0970 ULTL 0001 12

Niste, * meavs Callbativas matked * Not ANAB Acoredined * in this Certificuts bave heun instuded for coatpletendss.
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Thix repuert bs valid far the sbove stuted imstrument's only,

#4§ Eod of Corfificute ##

Certificate No, (23102597

FROL--12 puecdof 4
M EJ
enaslumm U
éﬂiilhm:
CALIBRATION LABORATORY CO.,LTD.
b 11.84.53 S0 Prasen M 29 Yank 4, Priveve Manokd| Rt Laciofran, Bamgeon 10250
DZSIBCHI  Faux: 02,
CLC
i
REPORT OF CALIBRATION
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL | TYPE : THASOUTIIA2001
SERTAL NO. © UMIZBET/UMIZEHT
DATE OF CALIBRATION s 15 September 2023
ENVIRONMENT CONDITIONS =
Temperature 3 mtn’c Relstive Humidity = (55E 19)%RE
PROCEDURE USED :
“This inerumient wis alibried ider propsdare No. CLC-CPEE-9H based on 150 16063-21 as calibration guideline.
The cafibratiion iwis pecformed by using Digin Malsi - Timeer/Coaneer, iindl Mesitring
Amplifict whiich idining by the Calibrstian Libormey Co., Lid.
REFERENCE STANDARD USED :
1. Prigrumnsshbe Tines Criuister, Mailips Model PMGGSUB S/ SMAOTI0L
pital Mifbtimiter, Koysight Techoodogies Model 34504 SN, MYSI352735,
3. Aceelerameter with Coritiliaminig Asmplifies, Bried & Kjocr Modsl 8305, 2626 S/, T0341, 1741306
TRACEABILITY :
1 Tee are bl to Syt of Units (875, throwh Acranautical R of Thailassd Lk
Comificane Mo, (7HH323 , Do Dite 03 Aptil 024,
2 The e traceable o | | Syem rf Units (ST, suigh Adtonastical Radiy of Thofind Lid
Cepifigan Mo, FE-00010-23, Due Dime 17 Macch 2024
3. The aceahile 0 Sysiemuf Lnits (581, tugh Nitams! Tstiaute of Metrology (Thatasd)
Cerfificuiz No. AV-H025-22, Due Diate 12 Cltiober 2023
UNCERTAINTY =
The eparied expasded wnceraiory of measuement is stted =4 the stundarl unsenainty of messiasinent misipled
Iy Hie caverngs fictot &= 2,00 which for 7 dito postbilisy ol =pp Iy 95 %
It has been exnlixred decatding to e “Evilustion of the Uncertamuy of Measarement in Colshraton (EA-LIR MeT0221
Curtificate No., (23112502
VG411 prae 2 af 4
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CALIBRATION LABORATORY Co.,LTD.
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29 Vs &, Prpsrert Nkl R Saviufion, Samghon: 11230
Tl OTETE-0NSIS: Fax: 0E5TS E

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL | TYPE L TASHUTIAI0L
SERIAL NGO L UMIZEETUMIRSGT
CLID. NO. R

JOB CONTROL NO. ] 230914102592

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
51 501 UDOMSUK 41 SUKHUMVIT ROAD,
BANGCHAK, PHRAKITANONG, BANGKOK 10260

DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Mepart ul cxlibicatl it e Wiiteut the {allhration Labecatory Co, Lk,
Calibrated By : Suwit Phuanbusabong
Calibration Engins
Approved By : Maongkol Yotsoontorn
Authorized Signatory

19 Seprember 2023

This Calration Certilicate documuats of 7 te
| Enberusitismal Systeenof Units | 53
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CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test paial ST0 Reading | DUC Reading | Comoetion Ungertamty
| frequiesiiy ) i g tg) g} +{%hafnig )
n3 50 He 0300 3 0001 18
s 3Kz 0200 402 0002 1.8
ns 50 Mz peak 0.500 (50 0004 13
i S He 0,600 0507 0007 13
o7 ShHz 0700 [T 1005 13
LE] 100 Hr 0,300 B302 002 18
04 1ty Hz 1400 140§ RS i
5 100 Ha pezk 0.500 (so7 0T i3
04 100 0601 0608 “.00E 3
07 100 Bl L7 078 oy 13

2, VELOCITY RESULT

Tesl paing STD Remlmg | DUC Resding Correction Uncenninty
Limanis | { Encsjusocy § o { v | {amis ) L avamits } +isofrie )
3 S0 H= 2.000 3033 L3z LE
4 50 Hz 4000 s W4 18
5 SO H=z peak 000 SR G055 LE
[ 50 Hx G400 G068 Do 18
L 50 He TH00 7078 AT L&
3 100 Hr 3000 30az <0045 13
4 100 Hz 4000 4056 0056 (3
3 100 Hz peak S000 e o] 0089 it 4
L} 10l He £,000 [ 0084 LS
T 100 Hr T T “Eur 18

Certificute No. QL0254

F340E1-4M01-12 frge ot &




CLC

Aeorniitnd
ey

ALIBRATION DATA

3. DISPLACEMENT RESULT

“Test point STD Reading | DUC Reading | Correcting Lineeriuimsty
(e} { Freyuemcy | — { o ) e ) ) H(%ufrdg, )
"0os 3 He 0030 QG 000 2l
04 i iz 0040 0460 0.000 17
“0.05 S{tHe peak 0050 0050 0000 L5
L St e 0,060 0,060 0.000 13
AT S0 Hz 0070 @071 R Iz
0TI 100 O34} e o.oan A ]
LTS 100 o, D040 o0 i)
a5 100 Fiz ek 065 s 0.000 is
206 100 He 066l BiosL 0,001 13
AT 100 Hz 07 0071 0001 iz
Nisae. % estos Calibrutions nuacked * Mot ANAT Accredited * in this Centificute have been inclubed for

e Seope of Accediied ANAB Centificaie No: ACDM-2814 Version 048 Page [ of 5§
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REPORT OF CALIBRATION
FOR

NOMENCLATURE = VIHRATION METER
MANUFACTURER 3 INSTANTEL

MODEL /[ TYPE ¥ TRASOLTIEA29GT
SERIAL NO. : UMNLL2ZES 1M 2891
DATE OF CALIBRATION z 07 Novemiber 24123

ENVIRONMENT CONDITIONS :

Tempernture < mEnc Relutive Humidity 1 (35 & 15) %RH
PROCEDURE USED :

Tihis imsimaiment was calibruied under procedare No. CLC-CPEE-0H tased oo 1840 16063-21 &5 calibralian guiditine
The callbration was peeformed by using Digisel 7 e Timent and Vibnstian Calibraar

Amsplifier which maismiined by the Calibration Labarutory Ca... L1d

REFERENCE STANDARD USED :

1. Wibeunon Cafibrator, The Modal Shap Model 91 10D SN, 11424,

2. Diggital Musitimener, Hewdent Pockang Moded 344ILA SN 3146ATSI5S

3. Programmnbie TimesConmecr. Phillps Mode] PNSGSS0E S SMEOTI01.

TRACEABILITY :
1, The S Sysueon of Utts {811, dhrough Natiomal Institae of Metralogy [Thsitiady

Cestificats No. AV-0030-23, Due Drate 26 Jong 2024

L The sre el to il Swstemt 6f Linive (51, eongh National lasitaie of Metrobogy (Thatnd)

Cenificats No. BE41236-22. Dive Dase: || Novemider 21

3. The ape rnceshlc vo Systm af Klnits (S0, theomgh Asronastical Radio of Thuikioi Lid,

Clemificue No, 07-004303 . Dwe Duse 12 Apal Ji24
UNCERTAINTY =

The reparied expanded o

s stted s the stmifmnd necensiury ol tessurerent maltiplied

by the coverage factor &= 200 which for & narmiel disision comcspands w & covergs pribsbitity of approsinuely 95 9,

i s Bty wvsluntee stecardEng w e "Evalution of the Uncermingy ol Megsarewent in Calibrtion (EA-402 M2

Certificate No, Q23122642
F3HL-40-12 page 2 of 4
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER = INSTANTEL
MODEL /| TYPE a TUAISHNTLA2901
SERIAL NO. : UMI2R9IUMI2891
CLID. NGO, 2 2S190MS6

JOB CONTROL NO. 3 LI1IN6122682

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
A1 801 UDOMSUK 41, SUKTIUMVET ROATD,
BANGCHAK, PHRAKHANONG, BANGRKOK 10260

DATE OF RECEIVED : 06 November I023 DATE OF ISSUED : 09 November 2023

Firpeer af calibeation servening must et he fken in pest. Excent ompiac. Withom e approvel of the Caloman Lainestary O, Bl

Calibrated By @ Suwit Phuanbusabiong
Calibration Engineer
Approved By : Monghkol “Yotsnontorm

Authorized Signatory
19 November 2023
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (| X ) withont adjustmient { ) asdjostment
CALIBRATION DATA

1. ACCELERATION RESULT

Thst point ST1 Reading | DUT Rending Carrection Lincertuinty
(gl { frequesrey ) M feh lgl ie) H{tolrde )
03 S0Hz 0300 0305 004403 14
04 30z 0400 0407 0,007 3
ns il meak G500 0,509 0.9 149
18 S He 0600 0610 a0 i
BT Mz o700 o ALDIT L9
LS 100 Bz 0300 0257 SO0 1%
04 100 Fie: 0200 A =006 19
s 100 Hz ek 0300 0493 6T 14
0h 100 Kz 0,606 [5:7] oG 19
o7 100 Ee 070 16Ky Aot 19

2. VELOCITY RESULT

Tiss psiit STDResdiva | DUCReacfing | Cormecion | Uncernsingy
L mmis ) [ frequency ) . { i) [ECTN Comsy | E 0% ofnly )
3 30 He 3000 081 st 19
4 50 Hz T L0168 6o 18
3 S0 Hz peak 5000 207 A 19
3 S Hz 6,000 613 a3 K]
T S Hz 7000 7123 133 19
3 100 He A0 YT 24010 1.
4 100 Hz 4000 At -k 19
5 100 He peak 000 S0 s 18
& 1 He GO0 044 SR 19
T 100 Hz T 051 oS 19

Curtificate Mo, Q23122682
F3O114401-12 ege Jof 4



CALIBRATION LABORATORY Co.,LTD.
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CALIBRATION DATA
3. DISPLACEMENT RESULT CERTIFICATE OF CALIBRATION
Teew pomt i STD Reading | DUC Resding | Comeetioi Unoertdinty
3
{rem  Fréquensy ) Lo ) { tom ) Cmm i + [ %ol odg b
FOR
a3 S H 000 B30 0400 ki
O S0 He 0.0=0 0040 000 4 NOMENCLATURE - VIBRATION METER
005 S pele 11050 0450 0000 22 MANUFACTURER . INSTANTEL
ane sk a0 061 Gl 24 MODEL { TYPE . TALAZSOLTIIAZ001
o7 501 0o 0.07} 0001 21 SERIAL NO. . UM IIMHTMI3204
003 10 He n03a 0.030 OO0 N
CLID. N, . 151900274
0o 10 Hx 0,040 .040 0000 24
JOBCONTROL NO, = 131019517020
005 100 He pesk noso [RG1) 0,000 22
06 10z 4,060 B8 0000 11 CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Q.07 100 Mz 007 UR | 000 ¢ 3] £ SOT UDOMSUK 45, SUKHEMVTT ROAD,
Nose. The Soape of Atereiliied. ANAB Certificaie No. AUDY-2814 Versinn 009 Puge |2 of 59 BANGCHAK, PHRAKHANDNG, BANGKOK 10260
DATE OF RECEIVED - 19 Octoher 2023 DATE OF SSUED = 25 October 2023
Rt the Callbrasien Labmratary Cn, Lo

This report is valid Tar 1 sbuve sttel lnstranieasis auly.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

e End of Cerfillcat #88 Approved By : Mongkol Yotsooatom
Authotized Signatory

This Callliwtiin Certifient @seuinpts the eracesiiify oo rational stand arie, which realiss the wnits w! messiranmt according o

CertHficate Ni. Q23122681 (e Frternstions? Sysvem of Ladts | 51)
F3-011-04/01-12 puge4of 4 Centificus No. Q23117020

F3-011-04m1-12

CALIBRATION LABORATORY Co.,LTD.
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CONDITION OF CALIBRATION ITEM : GOOD

REPORT OF CALIBRATION MEASUREMENT RESULTS : ¢ X ) without adjustment [ ) adjustment
FOR L ACCELERATION RESULT
NOMENCLATURE © VIBRATION METER il - STD Resdling | DUC Nebding | Corvection | Liseertuimey
MANUFACTURER : INSTANTEL 1) et ig) tg) gl & Foalndg, |
MODEL  TYPE . TAAISNIAILAG] = SUHY 300 030 0008 19
SERIAL NO. . UMISZOAMIA04 = o Ll a0 2410 1
(15 Sb e pesk 500 0509 0 1%
DATE OF CALIBRATION s 20 Dember 2003 5 o o — — =
ENVIRONMENT CONDITIONS : Sy 0300 07t 0011 19
Temgperniure = mE e Refative Humidigy : (55 15) %RH WO Hz B 0306 0 |
PROCEDURE USED @ L Ha [ w07 000 =
e st wns calfbrased wnider procedée No CLC-CPEE04 st 150 T6083-21 us catibrution guideline. - = ek R0 S0H 00208 19
T callnic wis pecfoermed by usi Digial Muliimetér, Programssble Times Coomter and Vibration Calibrator O i £ 604 0668 08 19
Al which rsinmined By e Cilibeatian Laburatuey Ce LG, ur 100 Ha ] a7y Qni0 ™
REFERENCE STANDARD USED : L VELOCITY RESULT
|. Vilsrassan Culibesne. The Modsd Shop Moz} 91100 S/, L1424, Teigrim . ST Reafing | DU bewding | Comoctlon | Lmeeriinty
2 Dl Malfimoter, Hewlon Packurd Modi J40LA SN, 31447935, L | | Irsquigsiiy |} Ppm— L e (o) | Erwerae)
8. Piogrmmisdile Tt Ciisniee, Milips Model PRGGRIB S/ SMNTI08 5 0 Hr 1kl P wos =
FRACEABILITY : k: ki 4000 i 0075 19
| ‘e rrecqstiresétits e el by freeational Syssen of Units (S1), throiigh Natiasl Tnétlius of Matrolows (Thailimd) 5 H Hz pesk S0 5088 £tk 15
Carifieate No. AV-0030:23, Due Dae 26 June 2024, i el G100 f07 -0z 19
2 The measuremenss are draceable to Erssratiomal Syssem of Usiis (814, dwough Naticrisl Tnstitute o Misaliigy (Tisslmd) . Cadiic 74486 0,106 14
Cepifieate o, EE-0136-22, Due Dz 1| Naveinber 2022 0l Hez 0 e i1 15
1 The riessirimerss are tracesble o Insnuativnal System of Units {513, thmough Assonmmsica] Radia of Thaitamd Lid 4 1R Hz e 4am L7 1
Ceiificate M, OT-00433  Due Dase 12 Apeil 2024 5 1oih Ha nesk 5061 5083 0083 1%
& 101y He Py 6066 e 19
UNCERTAINTY :
The repliried sxpinded neesire of is siniod 2 du sy ol multiplicd g Lt He Tl 9T 00 1
iy e cveriige Siiciar &= 2,00 whish for u normul disrbnt 15 to 2 cowerups prohaliliy of 1py dy 95 %
[0 has boen evaluuted scconditis tn the "Evaliutisn of \be Lincertaimy of Mezsurement in Calibrition {EA-L02 M:2022)"
Certificate Ne. Q23117020
Certifieste No QIIET020 FX41 0481112 N
FA1 04112 g2 nf4E E page 3 of 4
wonanslumBnie: :
wonanslue

aceciibation




CALIBRATION LABORATORY C0..LTD.

s Sanga

et MUY, 25 Yk f Prasseny 3k

CALIBRATION DATA
3, SPLACEMENT RESULT

Test poil STO Reading | DUC Realing Corsection Unpertuinty

(mm ) | freguency ) e =) L mm } .

opz S0 Hx Ho30 0,030 0,000 o
004 Si Hx o= 0040 0,000 4
onE S0 Hz peak hoso aost 001 12
e S0 He 0.060 0001 “00M R}
a7 50t Hax nom o7l -0t 1l
ans 100 (k] oa3a 0000 T
00 100 Hz Ll D04 OO E2L
[ 100 He pesk (ki) 0.0 Qi p =1
L06 106 Ha f.060 0061 0,001 E
(L) 100 F DA o7l 1001 p &

Now. The Scopeof Accredileld ANAR Certificate Nt ACDM-2814 Version 009 Page 1.2 of ¥

This regort s valid for the shove stuted Instrument's ok,

¥ End of Certifiate f##

Certificats No- Q231120
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CALIBRATION LABORATORY Co.,LTD.

94 14, 55 Sel Prosaet Manial 20 ¥aikh 4, Framaet Masubl P Latirwss, Bangiok 11230
Foc Si5TR G westiSoimon  SaiissSol sty om
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REPORT OF CALIBRATION
FOR
NOMENCLATURE © VIBRATION MEYER
MANUFACTURER . INSTANTEL
MODEL ! TYPE L THATSBIA2IAZ901
SERIAL NO. ¢ UMI30SUMI32S
DATE OF CALIBRATION  + 15 Septeber 2023

ENVIRONMENT CONDITIONS :
Temiplrature : miyc Refarive Homidiny: = (55 15) %R0

FROCEDURE USED :
i irstrusient was ealimted under procedurs M. CLC-CPEE-G8 based an 150 16063-21 a5 calibratice guideline.

“This calibiation was perfibrived by using Digital bl Times Cousner, & sl Mematiring
egliier which muimined fy dhe Calibration Laboraiory Co.: Lk

REFERENCE STANDARD USED :
1, Prgrainmishle Temee/Counior, Philipes Model INGESOH SIN. SMEITIAL
2. Digital My itinoetey, Keysight Technologies Modei 34584, SN, MYS9352T3E

3. Accrlersiningr with Conditioning Aptifier, Bruel & Kjoer Model $305, 2636 SIN. 0E441, 1741806,

TRACEABILITY :
| The e pricekie o System of Usits (511 through Aerooantice] Ridia ol Tl L1l

Conicane No, 7004323 , Due Dute 13 Apeil
1 The are treceable o & Bt 6f Uisits (51, throngh Aeronautical Budie of Thailund Lid:

Dertiflears Moo EEQINI-23, Due Date 27 March 2024,
3. The raceable 1o Sysiem af Unirs (510, thraiseh National Jisstine of Mesalsgy (Thalund)

et Mo, AV-I0IS5-22, Do Date 12 October 223

UNCERTAINTY :
The repectedd expanded y af s stnted w8 the stuncard of
By dlte eiwerngpe fuctor b= 2 00:wihich for o normad i to 1 sivemge probahility of =pp by 95 e

s e vttt socording 1o the "Evalustan of Se Uncernoty of Messurement in Calibrathan (EA-L02 MO022)"

Cerlificute No. (23102583
FIA 10112 ige2ef 4

CALIBRATION LABORATORY Co.,LTD.

2AGT1.14:55 5 Praet. Man

25 amk &, Pearsert Maruadt R, Lavioneon, Sanghon 1120

STROASH: Foc (ESTHO0TY  wwe e ek izl bomisay oo

CLC

Areedies

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE ¥ TLLALSOLT2IAZN
SERIAL NOL i TNFZ0SUMII2NE
CLID. NO. ® 2519002TS
JOBCONTROL NO. : 2391412593
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO., LT,

81 SO UDOMSUR 41, SURHUMVIT ROAD,
BANGCHAK., FHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED = 19 September 2023

. Wittaut the spgeaval of the Calhation Labarutory Co. Lid

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

=

Approved By : Mongkol Yorsoomom

Authorized Signatory
19 Seprember 2023

This Calllivation Cerfificsif dosusments the trntealillty te natsanal stundaris; which redlioe e units of. mesuresant aoourding 1

Vi Eniternaiosd System of Wity {511

Certificuts No. Q13102593

FR-m1-4001-12

(5]
onaslu H
&l

wusibralion

CALIBRATION LABORATORY Co.,LTD.

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment

LA DATA
1. ACCELERATION RESULT
Test parint R STD Reading | DUC Reodimg Covreetion Uspoestainty
tgl { Eroquency ) e (g} (g} gl 4 %ot
b3 S0He 0300 1303 0003 19
a4 S0 He L) D2l ~0.005 s
-=3 S0H: peak 0.500 306 008 13
Qi S Hz 600, D607 0007 13
a7 30 H2 0.700 6710 Ao 13
a3 100 Hz LES B303 003 %
a4 100 Hz 400 405 ALLKS Ly
a5 1 Hz peak S0 D505 AL 13
0 100 Hz 0600 0607 0007 13
[ 100 Ha 0700 0709 005 13
2. VELOCITY RESULT
Test poant it ST Readivg | DUC Resding Cumoctivn heertainty
W s | { frégmeniy } Lamads ) { oo 1 { mmia i %ofrdg )
E] 3 Hz 3000 3,039 RTEL) B3
4 e 4,000 4051 st B3
s ShHz pesk 5000 S D062 &
fi FHiHz G000 G078 D0TE L8
L Sl ¥z T000 T8 “BOBE 53
3 100 He 3000 e 03T (=3
4 100 Hx 4000 46 L0496 L&
§ L0 He pask 000 3073 0073 (8]
[} 1 Ha B0 5088 -DOES 5]
¥ 100 Hex 7000 Tz 11 =]

Certificate No. QIITN2S9F

FRO1 0411812 puge 3 4 —
Lanms‘himﬁé



Soi Prarmmt Mirsied 22 Yanh 4, Prasest Minati] fi; Litirao, Sasgeol 10230

Emai: on

3. DISPLACEMENT RESULT

Test poine o STD Reading | DUC Rending Cmection Unoemaing
fmm ) ( frequesry | { oo} i st ) | e ) i suefrdg, )
Ve 50 Hz 0030 as o400 21
D4 30Hz 0040 a0 0.000 17
05 501z peak 0.050 .50 0.000 15
006 30 Hz 0060 o 0000 3
0 50 Ha 0070 o 0001 12
003 108 Hz 0630 0030 L0 A
Vo4 100 1 040 6,040 0000 1T
s 100 ez ook G 0050 .00 15
woE 100 1z 4060 (i) -0.001 13
mAT 100z A7 0ATY 0001 L2

i, * mizirs Calibeationy arked * Not ANAB Accredited * in this Certificate have been included for camplefongss.

The Seupe ot Accrediid ANAB Conificate No, ACDM-2814 Version 08 Poge | of 58

Tl repirt by vulid for (e ubove stated instraments only,

e End of Certilieate fiz#

Certifiente Nn, Q23102593
F3Q11-H-n-12

s bbson

CALIBRATION LABORATORY Co.,LTD.

11.44.55 S0 Frasen M
NESTEEHIL R 22

20 ank 4, Praver Manodd| Rt Laciotran, Bamgeos 10250

CLC

sccmagmad

REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL / TYPE L THASO0LT2IAZ0]
SERIAL NO. o UMI2SRTUMIZEGT
DATE OF CALIBRATION = 15 September 2023

ENVIRONMENT CONDITIONS =
Temperature 3 mtn’c Relstive Humidity = (55E 19)%RE

PROCEDURE USED :
T inerumient wi salibeated under propsdore No. CLC-CPEE-9K based on ES0 16063-21 a5 catibeation guideline,

The cafitiation iwis pecformed by using Digiml Malsi i Timer/Coanter, il Messitiring
Amplific which taintine by the Cafiheution Labormry Co., Led.

REFERENCE STANDARD USED :
1. Prigrumnsshle Times Ukainrster, Mhilips Model FMOGE(B SN SMA0TEE

pital Mifbtimiter, Koysight Techoodogies Model 34504 SN, MYSI352735,
3. Acveleropreter will Conitiiiaing Amplifice, Brict & Kjocr Model B305, 2626 3N, 0541, 17451406

TRACEABILITY

1 The dirc bl 10 Syt of Units (875, throwh Acranautical R of Thailassd Lk

Centificae N, (1713

5., Do Diate 03 Apil 2124,

S1), Usough Acsanesiicd] Radiy of Thadand Lid

2 The are tracenble to | | Syvem ol Unids

Cepifigan Mo, FE-00010-23, Due Dime 17 Macch 2024
3. The maceable 10 Sysuemuf Unie (S0, trongh Natiors! Tnstisute of Metrulogy (Thatoed]

Carfificuiz No. AV-I025-23, Dye Date 12 Uttober 2023

UNCERTAINTY =
The sephried expasied uncernnimy of measamement is stuted s the standand incenainty of messseinens minied

by ‘ da o preitbilisy oF =pp Iy 95 %

avirnge Tetas b = 2,00 which for e

It has been evnlited decaiding to the “Evilustion of the Uncertamuy of Messurement in Colihration (EA-LT2 M.10220

Certificate No, Q23102502
V14110401411 puge Taf 4
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enansluag
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CALIBRATION LABORATORY Co.,LTD.

BAD11. 1. 55 Soi Prmrsa ! Wi
Tl OTETE-0NSIS: Fax: 0E5TS

29 Vs &, Prpsrert Nkl R Saviufion, Samghon: 11230

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL | TYPE L TASHUTIAI0L
SERIAL NGO L UMIZEETUMIRSGT
CLID. NO. R

JOB CONTROL NO. ] 230914102592

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
51 501 UDOMSUK 41 SUKHUMVIT ROAD,
BANGCHAK, PHRAKITANONG, BANGKOK 10260

DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Mepart ul cxlibicatl it e Wiiteut the {allhration Labecatory Co, Lk,
Calibrated By : Suwit Phuanbusabong
Calibration Engins
Approved By : Maongkol Yotsoontorn
Authorized Signatory

19 Seprember 2023

This Caibration Certilicate documuats of 7 te

e ihepuatiemal Systesm of Uinits [ 58]

Certificite No. Q23102592

F3-01 1-HIH-12 puge 1 of 4

wwneslal

ntts-mllrn

U%LIBR ATION L ’tBUR J\T[IR‘M CI]., LTD
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Aezerditen
e tust

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test paial ST0 Reading | DUC Reading | Comoetion Ungertamty
| frequiesiiy ) i g tg) g} +{%hafnig )
n3 50 He 0300 3 0001 18
s 3Kz 0200 402 0002 1.8
ns 50 Mz peak 0.500 (50 0004 13
i S He 0,600 0507 0007 13
o7 ShHz 0700 [T 1005 13
LE] 100 Hr 0,300 B302 002 18
04 1ty Hz 1400 140§ RS i
5 100 Ha pezk 0.500 (so7 0T i3
04 100 0601 0608 “.00E 3
07 100 Bl L7 078 oy 13

2, VELOCITY RESULT

Tesl paing STD Remlmg | DUC Resding Correction Uncenninty
Limanis | { Encsjusocy § o { v | {amis ) L avamits } +isofrie )
3 S0 H= 2.000 3033 L3z LE
4 50 Hz 4000 s W4 18
5 SO H=z peak 000 SR G055 LE
[ 50 Hx G400 G068 Do 18
L 50 He TH00 7078 AT L&
3 100 Hr 3000 30az <0045 13
4 100 Hz 4000 4056 0056 (3
3 100 Hz peak S000 e o] 0089 it 4
L} 10l He £,000 [ 0084 LS
T 100 Hr T T “Eur 18

Certificute No. QL0254

F340E1-4M01-12 frge ot &




CLC

Aeorniitnd
ey

ALIBRATION DATA

3. DISPLACEMENT RESULT

“Test point STD Reading | DUC Reading | Correcting Lineeriuimsty
(e} { Freyuemcy | — { o ) e ) ) H(%ufrdg, )
"0os 3 He 0030 QG 000 2l
04 i iz 0040 0460 0.000 17
“0.05 S{tHe peak 0050 0050 0000 L5
L St e 0,060 0,060 0.000 13
AT S0 Hz 0070 @071 R Iz
0TI 100 O34} e o.oan A ]
LTS 100 o, D040 o0 i)
a5 100 Fiz ek 065 s 0.000 is
206 100 He 066l BiosL 0,001 13
AT 100 Hz 07 0071 0001 iz
Nisae. % estos Calibrutions nuacked * Mot ANAT Accredited * in this Centificute have been inclubed for

e Seope of Accediied ANAB Centificaie No: ACDM-2814 Version 048 Page [ of 5§

“This repart fsvulid for the wbove stuted isstrament's enly,

¥ Ead bl Certifiguie 3%

Cerfificate No, (23102892
FI-0L1-8401-12

CALIBRATION LABORATORY CO.,LTD.

M, 55 5o st Mami

29 Yamk 4, Przeer)

303534 Fac DOSTEI6TZ wwatbiomorom B
CLC
Acassiticd
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REPORT OF CALIBRATION
FOR

NOMENCLATURE = VIHRATION METER
MANUFACTURER 3 INSTANTEL

MODEL /[ TYPE ¥ TRASOLTIEA29GT
SERIAL NO. : UMNLL2ZES 1M 2891
DATE OF CALIBRATION z 07 Novemiber 24123

ENVIRONMENT CONDITIONS :

Tempernture < mEnc Relutive Humidity 1 (35 & 15) %RH
PROCEDURE USED :

Tihis imsimaiment was calibruied under procedare No. CLC-CPEE-0H tased oo 1840 16063-21 &5 calibralian guiditine
The callbration was peeformed by using Digisel 7 e Timent and Vibnstian Calibraar

Amsplifier which maismiined by the Calibration Labarutory Ca... L1d

REFERENCE STANDARD USED :

1. Wibeunon Cafibrator, The Modal Shap Model 91 10D SN, 11424,

2. Diggital Musitimener, Hewdent Pockang Moded 344ILA SN 3146ATSI5S

3. Programmnbie TimesConmecr. Phillps Mode] PNSGSS0E S SMEOTI01.

TRACEABILITY :
1, The S Sysueon of Utts {811, dhrough Natiomal Institae of Metralogy [Thsitiady

Cestificats No. AV-0030-23, Due Drate 26 Jong 2024

L The sre el to il Swstemt 6f Linive (51, eongh National lasitaie of Metrobogy (Thatnd)

Cenificats No. BE41236-22. Dive Dase: || Novemider 21

3. The ape rnceshlc vo Systm af Klnits (S0, theomgh Asronastical Radio of Thuikioi Lid,

Clemificue No, 07-004303 . Dwe Duse 12 Apal Ji24
UNCERTAINTY =

The reparied expanded o

s stted s the stmifmnd necensiury ol tessurerent maltiplied

by the coverage factor &= 200 which for & narmiel disision comcspands w & covergs pribsbitity of approsinuely 95 9,

i s Bty wvsluntee stecardEng w e "Evalution of the Uncermingy ol Megsarewent in Calibrtion (EA-402 M2

Certificate No, Q23122642
F3HL-40-12 page 2 of 4
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Aeradited
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER = INSTANTEL
MODEL /| TYPE a TUAISHNTLA2901
SERIAL NO. : UMI2R9IUMI2891
CLID. NGO, 2 2S190MS6

JOB CONTROL NO. 3 LI1IN6122682

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
A1 801 UDOMSUK 41, SUKTIUMVET ROATD,
BANGCHAK, PHRAKHANONG, BANGRKOK 10260

DATE OF RECEIVED : 06 November I023 DATE OF ISSUED : 09 November 2023

Firpeer af calibeation servening must et he fken in pest. Excent ompiac. Withom e approvel of the Caloman Lainestary O, Bl

Calibrated By @ Suwit Phuanbusabiong
Calibration Engineer
Approved By : Monghkol “Yotsnontorm

Authorized Signatory
19 November 2023

Thia Catibrsting Cirts at i of ding 0

U Dmtrndinnal Sy of Units (ST

Certilicate Now. Q23122682

F3-011-04/01-12 paie Lof £

CALIBRATION LABORATORY CO. LTD.

M, 55 Eoi Praart M

1od 29 ik 4, Praset Manctl| Ril. Latheso, Banghok

SN Fas B2 oty - kv

Hsparmory
CLC

Aecerdied
o tr0an

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (| X ) withont adjustmient { ) asdjostment
CALIBRATION DATA

1. ACCELERATION RESULT

Thst point ST1 Reading | DUT Rending Carrection Lincertuinty
(gl { frequesrey ) M feh lgl ie) H{tolrde )
03 S0Hz 0300 0305 004403 14
04 30z 0400 0407 0,007 3
ns il meak G500 0,509 0.9 149
18 S He 0600 0610 a0 i
BT Mz o700 o ALDIT L9
LS 100 Bz 0300 0257 SO0 1%
04 100 Fie: 0200 A =006 19
s 100 Hz ek 0300 0493 6T 14
0h 100 Kz 0,606 [5:7] oG 19
o7 100 Ee 070 16Ky Aot 19

2. VELOCITY RESULT

Tiss psiit STDResdiva | DUCReacfing | Cormecion | Uncernsingy
L mmis ) [ frequency ) . { i) [ECTN Comsy | E 0% ofnly )
3 30 He 3000 081 st 19
4 50 Hz T L0168 6o 18
3 S0 Hz peak 5000 207 A 19
3 S Hz 6,000 613 a3 K]
T S Hz 7000 7123 133 19
3 100 He A0 YT 24010 1.
4 100 Hz 4000 At -k 19
5 100 He peak 000 S0 s 18
& 1 He GO0 044 SR 19
T 100 Hz T 051 oS 19

Curtificate Mo, Q23122682
F3O114401-12 ege Jof 4



CALIBRATION LABORATORY Co.,LTD.

i
P T p—— | = 1.1
[PT——
Tl Q5780355 Fac SE5TE-2073

%

Co.,LTD.

Bas

CLC

e
[yt

CALIBRATION DATA
3. DISPLACEMENT RESULT CERTIFICATE OF CALIBRATION
Teew pomt i STD Reading | DUC Resding | Comeetioi Unoertdinty
3
{rem  Fréquensy ) Lo ) { tom ) Cmm i + [ %ol odg b
FOR
a3 S H 000 B30 0400 ki
O S0 He 0.0=0 0040 000 4 NOMENCLATURE - VIBRATION METER
005 S pele 11050 0450 0000 22 MANUFACTURER . INSTANTEL
ane sk a0 061 Gl 24 MODEL { TYPE . TALAZSOLTIIAZ001
o7 501 0o 0.07} 0001 21 SERIAL NO. . UM IIMHTMI3204
003 10 He n03a 0.030 OO0 N
CLID. N, . 151900274
0o 10 Hx 0,040 .040 0000 24
JOBCONTROL NO, = 131019517020
005 100 He pesk noso [RG1) 0,000 22
06 10z 4,060 B8 0000 11 CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Q.07 100 Mz 007 UR | 000 ¢ 3] £ SOT UDOMSUK 45, SUKHEMVTT ROAD,
Nose. The Soape of Atereiliied. ANAB Certificaie No. AUDY-2814 Versinn 009 Puge |2 of 59 BANGCHAK, PHRAKHANDNG, BANGKOK 10260
DATE OF RECEIVED - 19 Octoher 2023 DATE OF SSUED = 25 October 2023
Rt the Callbrasien Labmratary Cn, Lo

This report is valid Tar 1 sbuve sttel lnstranieasis auly.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

e End of Cerfillcat #88 Approved By : Mongkol Yotsooatom
Authotized Signatory

This Callliwtiin Certifient @seuinpts the eracesiiify oo rational stand arie, which realiss the wnits w! messiranmt according o

CertHficate Ni. Q23122681 (e Frternstions? Sysvem of Ladts | 51)
F3-011-04/01-12 puge4of 4 Centificus No. Q23117020

F3-011-04m1-12

CALIBRATION LABORATORY Co.,LTD.

JeT——

P

Emat ety

CLC

sreitas

CONDITION OF CALIBRATION ITEM : GOOD

REPORT OF CALIBRATION MEASUREMENT RESULTS : ¢ X ) without adjustment [ ) adjustment
FOR L ACCELERATION RESULT
NOMENCLATURE © VIBRATION METER il - STD Resdling | DUC Nebding | Corvection | Liseertuimey
MANUFACTURER : INSTANTEL 1) et ig) tg) gl & Foalndg, |
MODEL  TYPE . TAAISNIAILAG] = SUHY 300 030 0008 19
SERIAL NO. . UMISZOAMIA04 = o Ll a0 2410 1
(15 Sb e pesk 500 0509 0 1%
DATE OF CALIBRATION s 20 Dember 2003 5 o o — — =
ENVIRONMENT CONDITIONS : Sy 0300 07t 0011 19
Temgperniure = mE e Refative Humidigy : (55 15) %RH WO Hz B 0306 0 |
PROCEDURE USED @ L Ha [ w07 000 =
e st wns calfbrased wnider procedée No CLC-CPEE04 st 150 T6083-21 us catibrution guideline. - = ek R0 S0H 00208 19
T callnic wis pecfoermed by usi Digial Muliimetér, Programssble Times Coomter and Vibration Calibrator O i £ 604 0668 08 19
Al which rsinmined By e Cilibeatian Laburatuey Ce LG, ur 100 Ha ] a7y Qni0 ™
REFERENCE STANDARD USED : L VELOCITY RESULT
|. Vilsrassan Culibesne. The Modsd Shop Moz} 91100 S/, L1424, Teigrim . ST Reafing | DU bewding | Comoctlon | Lmeeriinty
2 Dl Malfimoter, Hewlon Packurd Modi J40LA SN, 31447935, L | | Irsquigsiiy |} Ppm— L e (o) | Erwerae)
8. Piogrmmisdile Tt Ciisniee, Milips Model PRGGRIB S/ SMNTI08 5 0 Hr 1kl P wos =
FRACEABILITY : k: ki 4000 i 0075 19
| ‘e rrecqstiresétits e el by freeational Syssen of Units (S1), throiigh Natiasl Tnétlius of Matrolows (Thailimd) 5 H Hz pesk S0 5088 £tk 15
Carifieate No. AV-0030:23, Due Dae 26 June 2024, i el G100 f07 -0z 19
2 The measuremenss are draceable to Erssratiomal Syssem of Usiis (814, dwough Naticrisl Tnstitute o Misaliigy (Tisslmd) . Cadiic 74486 0,106 14
Cepifieate o, EE-0136-22, Due Dz 1| Naveinber 2022 0l Hez 0 e i1 15
1 The riessirimerss are tracesble o Insnuativnal System of Units {513, thmough Assonmmsica] Radia of Thaitamd Lid 4 1R Hz e 4am L7 1
Ceiificate M, OT-00433  Due Dase 12 Apeil 2024 5 1oih Ha nesk 5061 5083 0083 1%
& 101y He Py 6066 e 19
UNCERTAINTY :
The repliried sxpinded neesire of is siniod 2 du sy ol multiplicd g Lt He Tl 9T 00 1
iy e cveriige Siiciar &= 2,00 whish for u normul disrbnt 15 to 2 cowerups prohaliliy of 1py dy 95 %
[0 has boen evaluuted scconditis tn the "Evaliutisn of \be Lincertaimy of Mezsurement in Calibrition {EA-L02 M:2022)"
Certificate Ne. Q23117020
Certifieste No QIIET020 FX41 0481112 N
FA1 04112 g2 nf4E E page 3 of 4
wonanslumBnie: :
wonanslue

aceciibation




CALIBRATION LABORATORY C0..LTD.

s Sanga

et MUY, 25 Yk f Prasseny 3k

CALIBRATION DATA
3, SPLACEMENT RESULT

Test poil STO Reading | DUC Realing Corsection Unpertuinty

(mm ) | freguency ) e =) L mm } .

opz S0 Hx Ho30 0,030 0,000 o
004 Si Hx o= 0040 0,000 4
onE S0 Hz peak hoso aost 001 12
e S0 He 0.060 0001 “00M R}
a7 50t Hax nom o7l -0t 1l
ans 100 (k] oa3a 0000 T
00 100 Hz Ll D04 OO E2L
[ 100 He pesk (ki) 0.0 Qi p =1
L06 106 Ha f.060 0061 0,001 E
(L) 100 F DA o7l 1001 p &

Now. The Scopeof Accredileld ANAR Certificate Nt ACDM-2814 Version 009 Page 1.2 of ¥

This regort s valid for the shove stuted Instrument's ok,

¥ End of Certifiate f##

Certificats No- Q231120

pagedoi 4

FROI1-04001-12

CALIBRATION LABORATORY Co.,LTD.

94 14, 55 Sel Prosaet Manial 20 ¥aikh 4, Framaet Masubl P Latirwss, Bangiok 11230
Foc Si5TR G westiSoimon  SaiissSol sty om
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REPORT OF CALIBRATION
FOR
NOMENCLATURE © VIBRATION MEYER
MANUFACTURER . INSTANTEL
MODEL ! TYPE L THATSBIA2IAZ901
SERIAL NO. ¢ UMI30SUMI32S
DATE OF CALIBRATION  + 15 Septeber 2023

ENVIRONMENT CONDITIONS :
Temiplrature : miyc Refarive Homidiny: = (55 15) %R0

FROCEDURE USED :
i irstrusient was ealimted under procedurs M. CLC-CPEE-G8 based an 150 16063-21 a5 calibratice guideline.

“This calibiation was perfibrived by using Digital bl Times Cousner, & sl Mematiring
egliier which muimined fy dhe Calibration Laboraiory Co.: Lk

REFERENCE STANDARD USED :
1, Prgrainmishle Temee/Counior, Philipes Model INGESOH SIN. SMEITIAL
2. Digital My itinoetey, Keysight Technologies Modei 34584, SN, MYS9352T3E

3. Accrlersiningr with Conditioning Aptifier, Bruel & Kjoer Model $305, 2636 SIN. 0E441, 1741806,

TRACEABILITY :
| The e pricekie o System of Usits (511 through Aerooantice] Ridia ol Tl L1l

Conicane No, 7004323 , Due Dute 13 Apeil
1 The are treceable o & Bt 6f Uisits (51, throngh Aeronautical Budie of Thailund Lid:

Dertiflears Moo EEQINI-23, Due Date 27 March 2024,
3. The raceable 1o Sysiem af Unirs (510, thraiseh National Jisstine of Mesalsgy (Thalund)

et Mo, AV-I0IS5-22, Do Date 12 October 223

UNCERTAINTY :
The repectedd expanded y af s stnted w8 the stuncard of
By dlte eiwerngpe fuctor b= 2 00:wihich for o normad i to 1 sivemge probahility of =pp by 95 e

s e vttt socording 1o the "Evalustan of Se Uncernoty of Messurement in Calibrathan (EA-L02 MO022)"

Cerlificute No. (23102583
FIA 10112 ige2ef 4

CALIBRATION LABORATORY Co.,LTD.

2AGT1.14:55 5 Praet. Man

25 amk &, Pearsert Maruadt R, Lavioneon, Sanghon 1120

STROASH: Foc (ESTHO0TY  wwe e ek izl bomisay oo
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Areedies

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE ¥ TLLALSOLT2IAZN
SERIAL NOL i TNFZ0SUMII2NE
CLID. NO. ® 2519002TS
JOBCONTROL NO. : 2391412593
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO., LT,

81 SO UDOMSUR 41, SURHUMVIT ROAD,
BANGCHAK., FHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED = 19 September 2023

. Wittaut the spgeaval of the Calhation Labarutory Co. Lid

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

=

Approved By : Mongkol Yorsoomom

Authorized Signatory
19 Seprember 2023

This Calllivation Cerfificsif dosusments the trntealillty te natsanal stundaris; which redlioe e units of. mesuresant aoourding 1

Vi Eniternaiosd System of Wity {511

Certificuts No. Q13102593

FR-m1-4001-12

(5]
onaslu H
&l

wusibralion

CALIBRATION LABORATORY Co.,LTD.

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment

LA DATA
1. ACCELERATION RESULT
Test parint R STD Reading | DUC Reodimg Covreetion Uspoestainty
tgl { Eroquency ) e (g} (g} gl 4 %ot
b3 S0He 0300 1303 0003 19
a4 S0 He L) D2l ~0.005 s
-=3 S0H: peak 0.500 306 008 13
Qi S Hz 600, D607 0007 13
a7 30 H2 0.700 6710 Ao 13
a3 100 Hz LES B303 003 %
a4 100 Hz 400 405 ALLKS Ly
a5 1 Hz peak S0 D505 AL 13
0 100 Hz 0600 0607 0007 13
[ 100 Ha 0700 0709 005 13
2. VELOCITY RESULT
Test poant it ST Readivg | DUC Resding Cumoctivn heertainty
W s | { frégmeniy } Lamads ) { oo 1 { mmia i %ofrdg )
E] 3 Hz 3000 3,039 RTEL) B3
4 e 4,000 4051 st B3
s ShHz pesk 5000 S D062 &
fi FHiHz G000 G078 D0TE L8
L Sl ¥z T000 T8 “BOBE 53
3 100 He 3000 e 03T (=3
4 100 Hx 4000 46 L0496 L&
§ L0 He pask 000 3073 0073 (8]
[} 1 Ha B0 5088 -DOES 5]
¥ 100 Hex 7000 Tz 11 =]

Certificate No. QIITN2S9F

FRO1 0411812 puge 3 4 —
Lanms‘himﬁé



A
3. DISPLACEMENT RESULT
Test poine o STD Reading | DUC Rending Cmection Uneeraing

o ) [ frequesicy | { o i st ) |, wtrsy ) i sefrdg, )
Ve 50 Hz 0030 as o400 2
D4 30Hz 0040 a0 0.000 17
05 501z ek 0,050 .50 0.000 15
006 30 Hz 0060 o 0.000 3
0. 30Hz 0070 v o1 iz
003 108 Hz 0630 0030 0.0 A
.04 100 1 0040 6,040 0000 5
s 100 ez ook A 0050 .00 15
ngE 100 1z 4060 (i) -0.001 13
mAT 100 e 7 naTL 0001 L2

Nk, ® mists Calibeations madsed * Mot ANAB Acoredited * in this Certificate hive been inctuded for compleloness.

The Seupe ot Accrediid ANAB Conificate No, ACDM-2814 Version 08 Poge | of 58

Tl repirt by vulid for (e ubove stated instraments only,

e End of Certilieate fiz#

Certifiente Nu, Q23102593
F301-HI-12

CALIBRATION LABORATORY Co..LTD.

" Firzed M o & Prase bamivk R0 Lamphnan, Sanghok 12230

il (RSTRIEEIL Fole UETENETE el

CLC

Aceredizrs
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REPORT OF CALIBRATION
FOR

NOMENCLATURE ] VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL/ TYPE 3 TILA2ZS01/T21A2901
SERIAL NO. = LM HI356/UM11356
DATE OF CALIBRATION z 20 October 2023

ENVIRONMENT CONDITIONS :
(s 15) MRt

Temperniure © wtn’c
PROCEDURE USED :

il instavimeey was calinied under procedurs Na, CLO-CPEEAIR based oo 150 16RA3-T1 ax culibrution guideline.
T wilFhration s perfnmed By uking Digivd Maliimeter, Frogrumemables Tifmer Cosnter and Vitiration Calfibirstne
Asiplifis whitch miiotsined by the Calibestinn Libosatory Co. Ld.

REFERENCE STANDARD USED ¢

| Vitsatisin Ciliberir; This Modsi Shop Mods 91 10D SIN. 11428,

2 Digist Multimgier, Hewiet! Packand Meodel JHAMIA SN FISRATIIIS,
. Frogmmmale TlierCouiser, il Model PUSSRIE S SMGOTINE

TRACEABILITY
1. The neasurements mre tmoeable ta Inssrnatonal Syssem of Usits {514, throagh Naticnal Ingtifute of Metnulogy {Thartaed}
Cerificate Mo, AV-D030-13, Due Dot 25 June 2024,

45 (510, irbugh Nasional lnsuer of Metrology i Thailrnd)

2 The e tieesble W | Sysem af
Coflficals No, EE-IE36-22, Do Dite 11 Noveniber 2023,
> i ke v Systens uf” Unizs (81, rough Aeranayical R of Thalarsd Tul

Centificass Mo, 07004323, Due Dae 12 Apsi| 2004
UNCERTAINTY

sl

The repet P inty of s stnied 2 The standend uczrainty of ieasuroment pultiplied

4 babiliny of iy 55 %

by fhe covernge factor £="210 whith foe = aurvnal di

s humem eymliinned ncoarding to the *Evalsmtinn af the Unsertointy uf Mezsurement i Calibembion {EA-402 M2022)"

Cortificste No. Q22117017
FraU1-0401-12

CALIBRATION LABORATORY CO.,LTD.

N1, 5255 B Pramest Murad 2 Yaek £ Fezsun Mamut

e Fax CEATH AT tate o

4. £ adiphvec: Banghok TR0

Ens =

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 5 VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL ( TYPE 2 TIIAZSINITIIAZI0L
SERIAL NO. 3 UMILE3SEUMIIISE
CLID. NOG i 251701298
JOB CONTROL NO. T 231019117017
CUSTOMER @ UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.

B1 S0 UDOMSUK 41, SUKHUNVIT ROAD,
BANGCIEAK, FHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 Ovtaber 023

‘Heart o4 el s weig thire s D kit I et Exoeps somplene. Wittt e apprasal ofth Caileatiao Labariiny On, L.

Calibrated By : Suwit Phudnbusabong
Calibration Engineer

A

Approved By : Mongkol Yotsoonoorm
Authvorized Sigratory
25 Ocwober 2023

“This Calibinitiois Ciplifiese decumenss The sracrability o wagioini] stand arilsy which ruaiiss the snits of ‘measurement acsording 1

e Internationel System of Tl | SUL

Cortificats No Q23117017

E3H1-04A0112

CALIBRATION LABORATORY Co.,LTD.

i sttt Pt ackentan

2701 14,55 Sei et Wik 29 v 4, a0

Tel, IESIE ORI Fio ETH20T2  smefbtoionoon | Easbe
CLC
s f—
CONDITION OF CALTBRATION ITEM : GOOD
MEASUREMENT RESULTS o X) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test puatni - STD Reating | OLE Reuiling | - Comrection Unpcermainty
= nde
(gl 1 frequency ) gl izl (s
SO H L3N 0395 s k9
0 Hz [ 0408 A (£
0 Hz poak 1501 0307 AT &
S0 Hy 0 g 4oz 19
ur S ) L5 00 19
3 LKy Hz B35 6 13
na 100 He eS0T 0007 15
(3 100 Hz pesk L5 LE 007 19
(13 () He gR 608 AN 18
03 1060 Hiz 0700 0710 0010 18
2. VELOCITY RESULT
Tent poin i STD Reading | DUC Reading | Corection Uneestainty
| s | L fruguemcy ) i | | i ) tmnis ) | X wolnig)
i Sk Lo 3048 048 15
4 =0 Hx A4 4059 05 1%
5 30 Hz s 5000 5067 -1067 19
3 S 0 6972 w72 14
7 30 Hz T T 09 15
3 100 Hz 3000 3049 - 049 14
4 100 Hz 000 ausy 05} 14
5 1R} Hi Pk S S0 A0 19
s 100 Hz G000 f.00% A082 19
7 100 Hz 7000 TS ] 14
Certificate No, Q23117047
FR001-14/05-12 pige 3ol &




CALIBRATION LABORATORY Co.,LTD.

EMHT 4,65 Sor Frasait Manckd 29 Vet o, Pruser Shanil Fit. Lsipiven, Bungeoi 10220

T2 weactiaboriy o | Evrmsilefi Sermry tors

CALIBRATION LABORATORY Co.,LTD.

San Pt M M 2

Tl ETRUBERY Fax

CLC CLC
e
DR S P ]
CERTIFICATE OF CALIBRATION
3. DISPLACEMENT RESULT
Test oy STD Readwg || DUC Reading Crarevtion Ubcertanty
Mode
{1 | | Gesgescy 1 (8] {mm ) { v | i thofrlz ) FOR
nas 50 Hz 0,030 Q.03 o400 17
= = = v e - NOMENCLATURE : VIBRATION METER
s iz peake 005 0,050 a0 22 MANUFACTURER 2 INSTANTEL
nog 50 Hx 0,060 anst .00 b | MODEL /! TYPE : T2IA2S01/T21A2901
P ot ) 007 aom 1 SERIAL NO. o UMI2S6S/UMIZEES
o3 00T 1030 0030 00n 27 OLID. NO, . 2SIB0ITI2
L 1003 Ll o0 L 2 JOB CONTROL NO. = 230914102557
.08 100 = peak 0.050 050 000 2
= =, w060 == 2001 2 CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD:
onr 100 Wz o0t G.oTr 0w (4} Hi SOI UDOMSUK 41, SUKHUMVIT ROAD,
Nige, T Seape of Accredied ANAR Cerifciie Mo ACDM-2814 Version 009 Page 12 0f 35 BANGCHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED = 14 Septéniber 2023 DATE OF 1SSUED : 19 September 2023

et o8 cilibrssian seryeris, st ot S takén 40 part, Evtepe prsplebe. Wilhuns ihe aprrad of the Celliestion Labirstary Co. Lid.

T report isvulid fur the above stated lastrument's onky. Callbrated By : Sirpsit B Ibﬁl\g
Calibration Engineer

ol

Approved By ¢ Mongkol Yotsoontom
6 End of Certificute %8 Auilioized Signatar
19 Seprember 2023

This Celibration Certificate docunmests the ranealiiéy to national standiiris, which rilis: Ui snits ol seassremeat scenrding o
the Enfernational Systémof Uit | S§)

Cerfificars N, QRILIT0ET

F1 040112 —— Certificnte No Q13102597
. [EEsE FI01 1M1 ——
¥ @
ol S wonasla
eckuatizanon

CALIBRATION LABORATORY Co.,LTD.

AT 11,9455 50 Prasen Manihd 25 Yeak & Pt Mamond R, Ladptoo, Sanghok 10230

CALIBRATION LABORATORY Co.,LTD.

Prase i Vagk 4, Pomsest Minubk R, Ladphran, Sangiok: 1420

CLC T ac Tl I=578-D3534 Faxe: G- % wwwoHmonrpom  Smutsdefol-Sbowoy o
Asseetaian
i —— Pasasd
REPORT OF CALIBRATION CONDITION OF CALTBRATION TTEM : GOOD
MEASUREMENT RESULTS ; { X) without udjustment [ ) adjustment
FOR CALIBRATION DATA
o 1. ACCELERATION RESULT
NOMENCLATURE t VIBRATION METER
Tes it e STD Resding | DUC Teading | Comrection | Uneenainy
MANUFACTURER ? IESUANTHL ) PE— (g) tel () | Eiseerne)
MODEL { TYPE T T2142301/721 A2901 6@ st e 0300 03 0001 1y
SERIAL NO. 3 UMI2B65/UMI2B6S 04 50 He IhA00 G “no03 K]
DATE OF CALIBRATION : 15 Segtember 2023 0s 50z peik 1500 0505 0005 L3
s 30 e 0600 0606 0006 L3
ENVIRONMENT  CONDITIGNS 2 07 30 He 0700 0708 0008 13
Tempieratore © mtncc Relufive Himldiny = (55 15) %RH B T P T = 5
PROCEDURE USED : 04 100 Hz 0400 01405 1003 19
Thtis imsimamert wus calibraed snder procedire Mo, CLC-CPEE-SS based on 180 1606321 2s cxlimtion guideline. 03 100 H perk 0.500 0,508 <005 13
b s porh by using Digi . T g a6 100 He 600 a.607 007 13
Aunyifier which mintgined by the Calibation Laboratary O, Lidd o 0t w700 P 0012 3
REFERENCE STANDARD USED : 1 VELOCITY RESULT
1. Pruermimsble Tiner canter, Pilis Model PMGGR0E SN SMG07L01, F—— pr—— (es——— [y [
2. {igital Mulitimerer, Keyspht Techndlogies Model 34SBA. SN, MY S3I2730 Made N i h
fmm's § | Freueniy ) oy | [ man's [ i Yeolnd )
3. meeeletuneter with Condiiuaing Awpiifier, Brust e Kiner Model B3G5, 2626 SN, 705491, | 341405,
3 50 Hz 3.000 3pas Q0s 15
TRACEABILITY : 4 SYHz 000 4033 03 I8
L The i e of Uiits {51 throdjgh Aevesitisial Rao of Thaiknd Ll s = e — = aE =
Cestifigate No. G7-0043/23 , Duie Date 03 Aipel 2034 5 —— 20 = - =
2Ty e maocbie System of Uloits {511, throagh A ticsl adio of Thibind Ll
e 7 S0 7000 7087 0ET 18
Cotifieate No. EE-00010-23, Due Due, 77 March 2024
5 . , 100 Hz 1000 1029 0629 LE
3. The traweabibénn el Sy oF Unigs (517, thiongh Natiana] Instise of Metrology (Theilaml
= HFeY 15
Cenifican: Now AV-0025-22, Due Duie 12 Ocsober 2923, = Ll el i e
3 100 By poakc 5000 54 e Ve
N AINTY :
UBLARMDTY & 100 flz 6000 672 071 15
d enpanded ity uT i ttured 5 the candind unceruony of measnrement ruiiplied
. . o - - 7 100 He 7.000 T 093 15
by i cowerage Tactark = 200 which foe 4 nosl pevils 20 0. COVETREE P ity of 45 %
Tt hias bepn evyluaned according ta the "Evalantion of ibe U of i Crlibea {EA4DD M2022Y
Cerfifigate No, Q23102597 Cutifionte o, Q3102897
g w2l 4
4112 pugs 2 af s FRNET mage 3ol 4
'
o '
37
wenanslunibs wnasly



CALIBRATION LABORATORY Co.,LTD.

5 Yk 4, Frasart Mimtch e Lindighan. Sanghok 7236

T2 et iy com

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test pioine STD Reading | DUCReaing | Coerecmon | Uncenainty

(i ) { Feequenwy 1 — L) [F | mim ) (% ofrds. )
U3 50 Hx 0,030 0030 T 2
0.0 0 Ha .08 LR 0000 L7
005 304z peak 0.050 0451 <0001 5
R ELETH K0 061 1001 i3
0107 4 He (2] 0471 -ojou) 12
o 100 Ha 30 0,030 0.000 21
004 100 e 4D 0040 o0 17
s 100 Hr peak (R 0050 0.000 15
V.06 100 s [ w6l -0 12
(g 100 Hz 0970 ULTL 0001 12

Niste, * meavs Callbativas matked * Not ANAB Acoredined * in this Certificuts bave heun instuded for coatpletendss.

The Scape of Accredited ANAB Cestificate Mo, ACDM-2514 Version 008 Puge lLof 58

Thix repuert bs valid far the sbove stuted imstrument's only,

#4§ Eod of Corfificute ##

Certificate No, (23102597

FROL--12 puecdof 4
M EJ
enaslumm U
éﬂiilhm:
CALIBRATION LABORATORY CO.,LTD.
b 11.84.53 S0 Prasen M 29 Yank 4, Priveve Manokd| Rt Laciofran, Bamgeon 10250
DZSIBCHI  Faux: 02,
CLC
i
REPORT OF CALIBRATION
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL | TYPE : THASOUTIIA2001
SERTAL NO. © UMIZBET/UMIZEHT
DATE OF CALIBRATION s 15 September 2023
ENVIRONMENT CONDITIONS =
Temperature 3 mtn’c Relstive Humidity = (55E 19)%RE
PROCEDURE USED :
“This inerumient wis alibried ider propsdare No. CLC-CPEE-9H based on 150 16063-21 as calibration guideline.
The cafibratiion iwis pecformed by using Digin Malsi - Timeer/Coaneer, iindl Mesitring
Amplifict whiich idining by the Calibrstian Libormey Co., Lid.
REFERENCE STANDARD USED :
1. Prigrumnsshbe Tines Criuister, Mailips Model PMGGSUB S/ SMAOTI0L
pital Mifbtimiter, Koysight Techoodogies Model 34504 SN, MYSI352735,
3. Aceelerameter with Coritiliaminig Asmplifies, Bried & Kjocr Modsl 8305, 2626 S/, T0341, 1741306
TRACEABILITY :
1 Tee are bl to Syt of Units (875, throwh Acranautical R of Thailassd Lk
Comificane Mo, (7HH323 , Do Dite 03 Aptil 024,
2 The e traceable o | | Syem rf Units (ST, suigh Adtonastical Radiy of Thofind Lid
Cepifigan Mo, FE-00010-23, Due Dime 17 Macch 2024
3. The aceahile 0 Sysiemuf Lnits (581, tugh Nitams! Tstiaute of Metrology (Thatasd)
Cerfificuiz No. AV-H025-22, Due Diate 12 Cltiober 2023
UNCERTAINTY =
The eparied expasded wnceraiory of measuement is stted =4 the stundarl unsenainty of messiasinent misipled
Iy Hie caverngs fictot &= 2,00 which for 7 dito postbilisy ol =pp Iy 95 %
It has been exnlixred decatding to e “Evilustion of the Uncertamuy of Measarement in Colshraton (EA-LIR MeT0221
Curtificate No., (23112502
VG411 prae 2 af 4
. [EEE
*
tenaslumm

wcknaliniiss

CALIBRATION LABORATORY Co.,LTD.

BAD11. 1. 55 Soi Prmrsa ! Wi

29 Vs &, Prpsrert Nkl R Saviufion, Samghon: 11230
Tl OTETE-0NSIS: Fax: 0E5TS E

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL | TYPE L TASHUTIAI0L
SERIAL NGO L UMIZEETUMIRSGT
CLID. NO. R

JOB CONTROL NO. ] 230914102592

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
51 501 UDOMSUK 41 SUKHUMVIT ROAD,
BANGCHAK, PHRAKITANONG, BANGKOK 10260

DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Mepart ul cxlibicatl it e Wiiteut the {allhration Labecatory Co, Lk,
Calibrated By : Suwit Phuanbusabong
Calibration Engins
Approved By : Maongkol Yotsoontorn
Authorized Signatory

19 Seprember 2023

This Calration Certilicate documuats of 7 te
| Enberusitismal Systeenof Units | 53

Certificite No. Q23102592

F3-01 1-HIH-12 puge 1 of 4

wwneslal
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CLC

Aezerditen
e tust

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test paial ST0 Reading | DUC Reading | Comoetion Ungertamty
| frequiesiiy ) i g tg) g} +{%hafnig )
n3 50 He 0300 3 0001 18
s 3Kz 0200 402 0002 1.8
ns 50 Mz peak 0.500 (50 0004 13
i S He 0,600 0507 0007 13
o7 ShHz 0700 [T 1005 13
LE] 100 Hr 0,300 B302 002 18
04 1ty Hz 1400 140§ RS i
5 100 Ha pezk 0.500 (so7 0T i3
04 100 0601 0608 “.00E 3
07 100 Bl L7 078 oy 13

2, VELOCITY RESULT

Tesl paing STD Remlmg | DUC Resding Correction Uncenninty
Limanis | { Encsjusocy § o { v | {amis ) L avamits } +isofrie )
3 S0 H= 2.000 3033 L3z LE
4 50 Hz 4000 s W4 18
5 SO H=z peak 000 SR G055 LE
[ 50 Hx G400 G068 Do 18
L 50 He TH00 7078 AT L&
3 100 Hr 3000 30az <0045 13
4 100 Hz 4000 4056 0056 (3
3 100 Hz peak S000 e o] 0089 it 4
L} 10l He £,000 [ 0084 LS
T 100 Hr T T “Eur 18

Certificute No. QL0254

F340E1-4M01-12 frge ot &




CLC

Aeorniitnd
ey

ALIBRATION DATA

3. DISPLACEMENT RESULT

“Test point STD Reading | DUC Reading | Correcting Lineeriuimsty
(e} { Freyuemcy | — { o ) e ) ) H(%ufrdg, )
"0os 3 He 0030 QG 000 2l
04 i iz 0040 0460 0.000 17
“0.05 S{tHe peak 0050 0050 0000 L5
L St e 0,060 0,060 0.000 13
AT S0 Hz 0070 @071 R Iz
0TI 100 O34} e o.oan A ]
LTS 100 o, D040 o0 i)
a5 100 Fiz ek 065 s 0.000 is
206 100 He 066l BiosL 0,001 13
AT 100 Hz 07 0071 0001 iz
Nisae. % estos Calibrutions nuacked * Mot ANAT Accredited * in this Centificute have been inclubed for

e Seope of Accediied ANAB Centificaie No: ACDM-2814 Version 048 Page [ of 5§

“This repart fsvulid for the wbove stuted isstrament's enly,

¥ Ead bl Certifiguie 3%

Cerfificate No, (23102892
FI-0L1-8401-12

CALIBRATION LABORATORY CO.,LTD.

M, 55 5o st Mami

29 Yamk 4, Przeer)

303534 Fac DOSTEI6TZ wwatbiomorom B
CLC
Acassiticd

o s

REPORT OF CALIBRATION
FOR

NOMENCLATURE = VIHRATION METER
MANUFACTURER 3 INSTANTEL

MODEL /[ TYPE ¥ TRASOLTIEA29GT
SERIAL NO. : UMNLL2ZES 1M 2891
DATE OF CALIBRATION z 07 Novemiber 24123

ENVIRONMENT CONDITIONS :

Tempernture < mEnc Relutive Humidity 1 (35 & 15) %RH
PROCEDURE USED :

Tihis imsimaiment was calibruied under procedare No. CLC-CPEE-0H tased oo 1840 16063-21 &5 calibralian guiditine
The callbration was peeformed by using Digisel 7 e Timent and Vibnstian Calibraar

Amsplifier which maismiined by the Calibration Labarutory Ca... L1d

REFERENCE STANDARD USED :

1. Wibeunon Cafibrator, The Modal Shap Model 91 10D SN, 11424,

2. Diggital Musitimener, Hewdent Pockang Moded 344ILA SN 3146ATSI5S

3. Programmnbie TimesConmecr. Phillps Mode] PNSGSS0E S SMEOTI01.

TRACEABILITY :
1, The S Sysueon of Utts {811, dhrough Natiomal Institae of Metralogy [Thsitiady

Cestificats No. AV-0030-23, Due Drate 26 Jong 2024

L The sre el to il Swstemt 6f Linive (51, eongh National lasitaie of Metrobogy (Thatnd)

Cenificats No. BE41236-22. Dive Dase: || Novemider 21

3. The ape rnceshlc vo Systm af Klnits (S0, theomgh Asronastical Radio of Thuikioi Lid,

Clemificue No, 07-004303 . Dwe Duse 12 Apal Ji24
UNCERTAINTY =

The reparied expanded o

s stted s the stmifmnd necensiury ol tessurerent maltiplied

by the coverage factor &= 200 which for & narmiel disision comcspands w & covergs pribsbitity of approsinuely 95 9,

i s Bty wvsluntee stecardEng w e "Evalution of the Uncermingy ol Megsarewent in Calibrtion (EA-402 M2

Certificate No, Q23122642
F3HL-40-12 page 2 of 4

CLC

Aeradited
oG v

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER = INSTANTEL
MODEL /| TYPE a TUAISHNTLA2901
SERIAL NO. : UMI2R9IUMI2891
CLID. NGO, 2 2S190MS6

JOB CONTROL NO. 3 LI1IN6122682

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
A1 801 UDOMSUK 41, SUKTIUMVET ROATD,
BANGCHAK, PHRAKHANONG, BANGRKOK 10260

DATE OF RECEIVED : 06 November I023 DATE OF ISSUED : 09 November 2023

Firpeer af calibeation servening must et he fken in pest. Excent ompiac. Withom e approvel of the Caloman Lainestary O, Bl

Calibrated By @ Suwit Phuanbusabiong
Calibration Engineer
Approved By : Monghkol “Yotsnontorm

Authorized Signatory
19 November 2023

Thia Catibrsting Cirts at i of ding 0

U Dmtrndinnal Sy of Units (ST

Certilicate Now. Q23122682

F3-011-04/01-12 paie Lof £

CALIBRATION LABORATORY CO. LTD.

M, 55 Eoi Praart M

1od 29 ik 4, Praset Manctl| Ril. Latheso, Banghok

SN Fas B2 oty - kv

Hsparmory
CLC

Aecerdied
o tr0an

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (| X ) withont adjustmient { ) asdjostment
CALIBRATION DATA

1. ACCELERATION RESULT

Thst point ST1 Reading | DUT Rending Carrection Lincertuinty
(gl { frequesrey ) M feh lgl ie) H{tolrde )
03 S0Hz 0300 0305 004403 14
04 30z 0400 0407 0,007 3
ns il meak G500 0,509 0.9 149
18 S He 0600 0610 a0 i
BT Mz o700 o ALDIT L9
LS 100 Bz 0300 0257 SO0 1%
04 100 Fie: 0200 A =006 19
s 100 Hz ek 0300 0493 6T 14
0h 100 Kz 0,606 [5:7] oG 19
o7 100 Ee 070 16Ky Aot 19

2. VELOCITY RESULT

Tiss psiit STDResdiva | DUCReacfing | Cormecion | Uncernsingy
L mmis ) [ frequency ) . { i) [ECTN Comsy | E 0% ofnly )
3 30 He 3000 081 st 19
4 50 Hz T L0168 6o 18
3 S0 Hz peak 5000 207 A 19
3 S Hz 6,000 613 a3 K]
T S Hz 7000 7123 133 19
3 100 He A0 YT 24010 1.
4 100 Hz 4000 At -k 19
5 100 He peak 000 S0 s 18
& 1 He GO0 044 SR 19
T 100 Hz T 051 oS 19

Curtificate Mo, Q23122682
F3O114401-12 ege Jof 4



CALIBRATION LABORATORY Co.,LTD.

i
P T p—— | = 1.1
[PT——
Tl Q5780355 Fac SE5TE-2073

%

Co.,LTD.

Bas

CLC

e
[yt

CALIBRATION DATA
3. DISPLACEMENT RESULT CERTIFICATE OF CALIBRATION
Teew pomt i STD Reading | DUC Resding | Comeetioi Unoertdinty
3
{rem  Fréquensy ) Lo ) { tom ) Cmm i + [ %ol odg b
FOR
a3 S H 000 B30 0400 ki
O S0 He 0.0=0 0040 000 4 NOMENCLATURE - VIBRATION METER
005 S pele 11050 0450 0000 22 MANUFACTURER . INSTANTEL
ane sk a0 061 Gl 24 MODEL { TYPE . TALAZSOLTIIAZ001
o7 501 0o 0.07} 0001 21 SERIAL NO. . UM IIMHTMI3204
003 10 He n03a 0.030 OO0 N
CLID. N, . 151900274
0o 10 Hx 0,040 .040 0000 24
JOBCONTROL NO, = 131019517020
005 100 He pesk noso [RG1) 0,000 22
06 10z 4,060 B8 0000 11 CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Q.07 100 Mz 007 UR | 000 ¢ 3] £ SOT UDOMSUK 45, SUKHEMVTT ROAD,
Nose. The Soape of Atereiliied. ANAB Certificaie No. AUDY-2814 Versinn 009 Puge |2 of 59 BANGCHAK, PHRAKHANDNG, BANGKOK 10260
DATE OF RECEIVED - 19 Octoher 2023 DATE OF SSUED = 25 October 2023
Rt the Callbrasien Labmratary Cn, Lo

This report is valid Tar 1 sbuve sttel lnstranieasis auly.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

e End of Cerfillcat #88 Approved By : Mongkol Yotsooatom
Authotized Signatory

This Callliwtiin Certifient @seuinpts the eracesiiify oo rational stand arie, which realiss the wnits w! messiranmt according o

CertHficate Ni. Q23122681 (e Frternstions? Sysvem of Ladts | 51)
F3-011-04/01-12 puge4of 4 Centificus No. Q23117020

F3-011-04m1-12

CALIBRATION LABORATORY Co.,LTD.

JeT——

P

Emat ety

CLC

sreitas

CONDITION OF CALIBRATION ITEM : GOOD

REPORT OF CALIBRATION MEASUREMENT RESULTS : ¢ X ) without adjustment [ ) adjustment
FOR L ACCELERATION RESULT
NOMENCLATURE © VIBRATION METER il - STD Resdling | DUC Nebding | Corvection | Liseertuimey
MANUFACTURER : INSTANTEL 1) et ig) tg) gl & Foalndg, |
MODEL  TYPE . TAAISNIAILAG] = SUHY 300 030 0008 19
SERIAL NO. . UMISZOAMIA04 = o Ll a0 2410 1
(15 Sb e pesk 500 0509 0 1%
DATE OF CALIBRATION s 20 Dember 2003 5 o o — — =
ENVIRONMENT CONDITIONS : Sy 0300 07t 0011 19
Temgperniure = mE e Refative Humidigy : (55 15) %RH WO Hz B 0306 0 |
PROCEDURE USED @ L Ha [ w07 000 =
e st wns calfbrased wnider procedée No CLC-CPEE04 st 150 T6083-21 us catibrution guideline. - = ek R0 S0H 00208 19
T callnic wis pecfoermed by usi Digial Muliimetér, Programssble Times Coomter and Vibration Calibrator O i £ 604 0668 08 19
Al which rsinmined By e Cilibeatian Laburatuey Ce LG, ur 100 Ha ] a7y Qni0 ™
REFERENCE STANDARD USED : L VELOCITY RESULT
|. Vilsrassan Culibesne. The Modsd Shop Moz} 91100 S/, L1424, Teigrim . ST Reafing | DU bewding | Comoctlon | Lmeeriinty
2 Dl Malfimoter, Hewlon Packurd Modi J40LA SN, 31447935, L | | Irsquigsiiy |} Ppm— L e (o) | Erwerae)
8. Piogrmmisdile Tt Ciisniee, Milips Model PRGGRIB S/ SMNTI08 5 0 Hr 1kl P wos =
FRACEABILITY : k: ki 4000 i 0075 19
| ‘e rrecqstiresétits e el by freeational Syssen of Units (S1), throiigh Natiasl Tnétlius of Matrolows (Thailimd) 5 H Hz pesk S0 5088 £tk 15
Carifieate No. AV-0030:23, Due Dae 26 June 2024, i el G100 f07 -0z 19
2 The measuremenss are draceable to Erssratiomal Syssem of Usiis (814, dwough Naticrisl Tnstitute o Misaliigy (Tisslmd) . Cadiic 74486 0,106 14
Cepifieate o, EE-0136-22, Due Dz 1| Naveinber 2022 0l Hez 0 e i1 15
1 The riessirimerss are tracesble o Insnuativnal System of Units {513, thmough Assonmmsica] Radia of Thaitamd Lid 4 1R Hz e 4am L7 1
Ceiificate M, OT-00433  Due Dase 12 Apeil 2024 5 1oih Ha nesk 5061 5083 0083 1%
& 101y He Py 6066 e 19
UNCERTAINTY :
The repliried sxpinded neesire of is siniod 2 du sy ol multiplicd g Lt He Tl 9T 00 1
iy e cveriige Siiciar &= 2,00 whish for u normul disrbnt 15 to 2 cowerups prohaliliy of 1py dy 95 %
[0 has boen evaluuted scconditis tn the "Evaliutisn of \be Lincertaimy of Mezsurement in Calibrition {EA-L02 M:2022)"
Certificate Ne. Q23117020
Certifieste No QIIET020 FX41 0481112 N
FA1 04112 g2 nf4E E page 3 of 4
wonanslumBnie: :
wonanslue

aceciibation
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CALIBRATION L»\BI]R»';TI]RY Co.LTD. <2 CALIB mn\ L 4301} ATORY Eu HD

CLC
Pratertes cLC
CALIB! DAT.
CERTIFICATE OF CALIBRATION
3, DISPLACEMENT RESULT
Test peitit STO Rending | DUC Reailiiip | Corection | Unsertaiay
Mude 3
(e | | frequency ) ' st ) (amm ) (o) | 0% elalg ) FOR
opz S0 Hx Ll 0,030 0,000 17 7
NOMENCLATURE : VIBRATION METER
ant 5t Hz D40 0,0 0,000 24
= MANUFACTURER : INSTANTEL
s S0 Hx peak hoso o051 001 12
M I TYPE ;o THIAZSOLTIIAR
abe S0tz 0.060 et DA 2 MODEL | TYPE 142501/721 42901
ap7 50 Hz hom o7 0004 11 SERIAL NO. © UMI2Z394/UMIZIN [UAEEFMLO9E2560]
ahs 100,Hz 0430 0430 000 LT CLID. NOw L 251801348
ond 10 14 1440 0040 a0 14 JOB CONTROL NO. : 240608059619
(73 100 He pesk sy oosi il 2 CALIBRATION SERVICE : M mv-Lagoratory [ onesite
L06 106 Ha f.060 0061 0001 x
b 100 Hy, 14170 0071 0,001 It CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Now. The Scopeof Accrediel ANAR Ceriificans Mt ACEM-2814 Version 009 Page 1.2 of L 51 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK. PHRAKHANONG, BANGKOK 10260
ATE OF RECEIVED = 0§ June 20124 DATE OF ISSUED = 12 June 2024
The rispert of eulibratinn shull ot be repr pt i full withaut approvil of the Calibeation Laboratory Co., Lid.
This report i valid for the shove stnted nytrument’s valy,
Calibrated By : Suwit Phuanbusabong
Calibration Engineer
¥ End of Certifiate f#8 Approved By : Mongkol Yotsoontom
Authorized Signatory
12 June 2024
irtinn Certificare dicumesty the traceability 1w natinnal sandards, which realize the units «f measuremens scenrding 1o fhe
Istermarional System of Umits (813
Certificaty No- QI3 120 Certificate No, (24159619
F311-04001-42 F3-011-4

Cf\L]HRﬂ.TID\ L%BﬂR&TUR'{ E[].,LTD &

2, Prasert Mool Rl L

EALIBR ATION L ABOR ATORY Co0.,LTD.

ot Mamakit 29

wive CaHaboesion; com

CLC CLC
i s s s
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS @ { X without adjustment () adjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT
NOMENCLATURE 2 VIBRATION METER Test peiine STD Readine Fosection Uncertamiy
Mode
MANUFACTURER : INSTANTEL (gl { Frequency | gh % oy )
MODEL/ TYPE : T2IAZS01T2IA2901 o3 S0z 0300 302 -opa2 19
SERIAL NO. z UMII394/UM 12394 [UAEEFMAWI2S60] us 50Hz 0461 ki L&
DATE OF CALIBRATION i 11 June 2024 — Wi i e L) L
(i1 50 He 0,604 “0004 23
ENVIRONMENT CONDITIONS o S L [{CT) 0,706 0006 25
Temperature = 2knc Rietative Humidity = 55 155 %R 03 Bl Hz 0300 0303 0003 &)
PROCEDURE USED : n4 100 Hz 0400 0405 DS 16
This instrument was colibrated unider procadin: No. CLC-CPEE-0S hosed on 150 16063-21 2 cafibrution guideline 0 b Hx peik 0500 TH7 -7 16
TE hratsn was performed by using Digial Muhimeter, Programmable TimerCoanter, [LE) 100 He 0600 608 s
Actelerometer and Measuring Amphifier which momtnined by the Calibration Laboratory Co. Ll Tl 100 Ha 0700 0.70% 0,008 s
REFERENCE STANDARD USED = 2 VELOCITY RESULT
Mua Wirvetek Medel IZHI 8N, 20320 | Test point STD Reading | DUC Readimg | Correction Utieerminty
z sl T Cor Philins Modei PMEERIB ST SME07101 Fr—— [ Bkads {rmwisd sk e} + (% oFme
3 Ateleromeser with Measuring Amplifier, Bruel & Kjaer Model 8305, N IETOLE, 2434088 y it 200 ) o= .
TRACEARILITY = 4 Sl Hz 4000 4.028 028 1E3
The messuremen araceabic i Hiternatinas] System of Units {S1, 1hrough Acronautical Radio of Thailand Lo s S0 Ha peak 5000 S.036 18
Cerificane Na. 05031623 Dige it 21 July 2025 5 SUHz £000 6149 18
I Them T T e foy i System of Linits {50, thoough Acronsutical Radio of Thuland Lod - S0 He 7.000 7059 18
Cenificue 5024, Due Digee 13 Mg - e 00 2037 5
1. The mezsuien are traceabie 1 Tnternatsana] Svstem of Units (51, theough Narions] b
4 100 He 4.000 16
Cemfeaie Mo, AV-00 . Dz Dt 26 September 2024,
o 3 100 He peak ~05%
UNCERTAINTY : — SO0 0069
rxparsied anee measurement {s stated 25 fhe standard ncertainty of measurerment L 100 He T -0879
-0 which far o fistrit ey ge p hility of v 95 %
e "Bralstion of the Uncensinsy of Measurement in Caliheativn {EA-202 M:20221"
Certificate No. Q24059619 Certificate No. 24059619
F3-011-0512-23 ;JBEE of 4 F3O11-0502-23

wnarslumu




CALIBRATION LABORATORY COLLTD. <. adam TAUTREATION EAMBATIRY 0. ETH

b 12D

T —S— CLC
CLC P o s
Acoredies
CERTIFICATE OF CALIBRATION
3. DISPLACEMENT RESULT
Test e STD Readivg | DUC Resding | Comection | Uscertaingy
Mode
(mm { frequéncy ) (am | [ m | [ e ) %t rde.) FOR
nos EIpTS 0030 o3 0000 23 ) .
NOMENCLATURE : VIBRATION METER
nos Stz 0,040 0000 2
MANUFACTURER : INSTANTEL
s Sl prak 0.050 0,000 15
MODEL / TYPE : T21A2S01/TZIA2901
| 0061 0001 ]
e P o IS SERIAL NO. : UMI2395WN12395
100 11z 0.030 0030 0.000 15 CLID.NO. : 251801350
004 1008z 040 0040 0000 2t JOB CONTROL NOQ. : 240429042941
005 100 Hz ek 0050 w050 0000 19 CALIBRATION SERVICE s B iv-rasoratory O onsite
006 100 Hz st 0061 -.001 18
i 100 Hz 0 0ol L8 CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Wote The Scape of Accredited ANAB Cersificats No. ACDM-28E4 Version 112 Page 1.2 of 67 81501 UDOMSUK 41, SURHUMYIT ROAD,
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED = 26 April 2024 DATE OF ISSUED = 03 May 2024

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

This report is valid for the above stated instrument/s only.
Calibrated By : Suwit Phuanbusabong
Calibeation Engineer

ot

#4% End of Certificate $3% Approved By : Mongkol Yotsaomtorm

Authorized Signatory
03 May 2024

This Calibiration Certificats o iny innasl stapdaris, which reslice the units of measuremeat seoording fo the

Internatisaal Systexs f Unies § 1)
Certificate No. (24059619
Cerrificate No. Q240420942

F3-011-05/12-23 N
FRU114I5/12-23 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD.

T ean Manukit 28 Prasat Miman f

CALIBRATION LABORATORY C0,LTD. <o

S0t Prasnn Mamuk st M

CLC CLC

Accredises
e s wosse wrazs.

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

CALIBRATION DATA

1L ACCELERATION RESULT

NOMENCLATURE : e STD Reading | DUC Readig | Comecion | Unceriney
MANUFACTURER = INSTANTEL izl i fremuency | e (3] el gl i % ofnde. )
MODEL / TYPE = TAZSOLTILAZI01 ol Sik = 0:300 302 -0.002 18
SERIAL NO. ¢ UMIZ39SIUMIIA9S = e e B "
DATE OF CALIBRATION © 30 April 2024 o S pesk . S "
St e w0l 0007 15
EXVIRONMENT CONDITIONS &7 o R 25
Temperature © mtnc Relative Humidity = (55 L 15) “RH 03 100 $iz 0,300 0001 19
PROCEDURE USED : 4 100 11z 04040 nand L0063 16
Ths st was calibsated inder procedirs No. CLC-CPEEGS Based an 150 16063-21 s cilibraion guidline G5 g i pealt 0500 0506 +L006 th
The calibention was perfiinmed by using Digital Mltimeser, Universal Conter 06 100 31z 0,600 LG0T -00ar 5
Accelieroreier and Messuring Amplifier which wemtaied by the Calibratian Latoemy Co Lud a7 100 Hz 0700 07 0009 25
REFERENCE STANDARD USED @ 2. VELOCITY RESULT
mator. Wavesek Modél 1281 §/N. 29320 1 T e STD Resing | DUC Realfing | Correetion | Uncertsmiy
X er, Flewlen Packard Mosel A SN 24484 42 ¥ s’ { feequency | L { i } [y {mm%)
1 Bl e Ejtor Mot} 1 SiHz 3.000 YIRS 1%
TRACEABILITY : 4 S0 He 00 1026 L&
I The arc iraeeable 10, 5 SHr sk 5000 0033 L&
Doe Dage 3 1 LELCIHE 6049 .48 &
necible 10 Insermutianal System af - Epits £, braugh A erorsaric Radio of Thailand Lul - — 7000 T 061 0061 &
B = 100 Hz 3000 328 -0.025 e
' Units {513, hirnugh National Institate of Metrslogy (Thisland) - — == g = =
100 Bz 3000 =044 L6
UNCERTAINTY : “n 100 Eiz GO0 D61 ]
The repicted ayprided meeriinty of measunament & sated ds (he sndant aeerint of neasrement multiplied = p— o pr— =
by the covernge fictr & =200 which for a nnemil distritral i i covemnge probibility of approvinasly 95 %%
It s Sicen evaliiated neeanding o ke *Evalimstion of the Uncertainty of Meosurement in Caliaration {EA-HT2 M
Certificate Nu., Q14042942 Cerlificate No. Q24042942

 pagelof 4 F3-01 105
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CLC

Ancemised

LABORATORY C0,LTD. <2
 Lag . 2 prfan

eu 4 Frset Mar

CALIBRATI
3. DISPLACEMENT RESULT
+ pait STD Reading | DUC Resifing | Cormectiaon
Muode

{3 { Frequency | (o | {man } { e §
30 Hz 003a 0030 0.000 5
nons 50 Hz 0040 ansn 0000 2
nns 501 ek 0.050 a050 0000 19
06 30 Hz 1060 6 L%
S0Hz a0 0Nt 18

s 100 He G50 0030 0.1
a0 TR Hz 1,040 40 00 21
905 0 He peak 050 0050 000 19
1160 061 001 18
om0 0071 001 L8

The

ipe of Acoredfited ANAB Certilicass No. ACDM-2814 Verston 012 Page 1.2 of 67

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

#4¢ Emd ol Cerfificate #4¢

Certificate Moo 24042042

F3-11-05/12-23

Wask 4, Prasart Menubit Rl La

v caistoaryoom | Bl

REPORT OF CALIBRATION

FOR

NOMENCLATURE T VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL/ TYPE < T2AZEOLITIIAZINE

SERIAL NO. : UMII355UMII3SS [UAEEFM.002:2560]
DATE OF CALIBRATION 3 11 June 2024

ENVIRONMENT CONDITIONS :
Temperature : min’c Relative Homidity : iss5E 15 wRH

PROCEDURE USED :
This instrisnent was ealhred under rocedure Mo, CLC-CPEE-08 based on IS0 16063-21 a5 calitmation gaidsline.
The calibiation was perfirmed by usng Digital Multineser, Progrommable Times Couser,

Aceelgromster s Measuring Amplifler which muintioed by the Calibration Laborasory Co.. Lid

REFERENCE STANDARD USED :

Model 128E SN 20320

2 Pregtammabdle TemerCounter. Philips Model PAG6EIB SN SM&0T100

X Accelervmeter with Measuring A jer, Bruel & Kjser Modef 8305, 2 SN, 397018, 2434958

TRACEABILITY 2
1 Rasdiwr of Thailand Lad

¢ (Thatland}

of Uniss (SE), through Nstional nsite of Mer

3. Do Diate 26 Septermiber 2024

UNCERTAINTY =

Thhe reportisd ixpanded aucermins of is stated 25 the standard uncertanty of nultiplied

s &= 2000 which for o nommal a coverage prob of ]

by the cov

14 lias been evaltsted sccanding to the "Bintlmstion of the Unceriainty of Measarement in Cafibraton (EA-402 M:20221"

Centificate No. Q24059622
F3-011-0512-23 Ipage)nf &

wenansluau

exialittion

@ 5550 Prasenl Marukt 73 Yask 4, Prasert Manukil Rit

Lartphvan, Banghck VIZI

03534 F wrezpatoTy e Bos
CLC
—
o
CERTIFICATE OF CALIBRATION
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL / TYPE o TIIA2601/721A3301
SERIAL NO. : UMII3SSAUMITISS [UAEEFM.002/2560]
CLID. NO. . 252000637
JOB CONTROL NO. . 24D608059622
CALIBRATION SERVICE M ix-LasoraTory [ on-siTE
CUSTOMER - UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 S04 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHARK, PHRAKHANONG, BANGKOR 10260
DATE OF RECEIVED 08 Jume 2424 DATE OF ISSUED : 12 June: 2024

The report ol calibration shall not be reproduced evcept in fiall without approval of the Cilibration Lsbaratory Co., Lt

Calibrated By = Suwit Phuanbusabong
Calibration Enginecr

o=#

Approved By : Muongkol Yotsoontom

Authorized Signatory
12 June 2024
This Calihrathen Cerrificats documenty the rraceshbility to national standards, which realize the wmits of measurement accerding 1 fhe
Taternational System of Umils (1)
Certificate Nu. Q24059622

F3-001-05112-23 apage 1 of 4

whaslumu

CALIBRATION LABORATORY CoO.,LTD.

o Prarsert Maruhil 79 el Meanuhil P, Latiper:

an 4

05730353

CLC

azcremizes

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
AMEASUREMENT RESULTS @ { X ) without adjustment { ) adjustment

CALIBRATION DATA
L. ACCELERATION RESULT

Tiest point STD Reading | DUC Reafing | Corvection Uncerainty
Mide
| {Troquency ) (gl e Fi%afrde )}
03 ] 5300 i 1%
14 S0 Hz 1400 4397 0,003 I
05 S0 He peuk 0500 0486 +0.004 16
0.6 S0 Hz 0600 0554 0006
07 S0 He 0700 0693 0007
03 100 Hz 0300 03 ~0.001 19
ns 100 Hz 0400 0395 0001 16
0s 100 Hz ek 0500 0.497 0003 16
n& 100 Hz 0500 0596 .00 3
07 100 Ha [ 0,685 004 5
1 VELOCITY RESULT
Teest it STD Reaing | DUC Beadfing | Cosrectian Uinceraingy
Nfude
s | { frequency 1 s ) Lmms ) { tros’s ) Eitofnlg )
3 501 F000 3013 EE] 14
4 S0 Mz 4000 <028 0028 LK
5 50 He pesk 5000 0,036 L8
,, S0 He 6000 0059 L3
7 M 7000 RINEEY B
3 100 Bz 3000 3014 014 16
* 100 He 4000 4021 a0z 16
*s 100 Eiz peak 5000 029 16
““ 100 He 6,000 6082 0032 15
% 100 Hz 7000 TABE 038

Certificate No. Q14159622

F3-011H05112-23




CLC

A

3. DISPLACEMENT RESULT

Test paint . STD Reading | DUC Reading |  Correction Unpersingy

{pimm § { frequercy’t e {1 ¥ e | { o | Fi % ofrdg )
003 50 Hz 0030 o3 AN s
o4 Lirdica 0100 04 000 !
iz pezk. 0050 0050 %000 (&3
itz [t 005% +0.001 L&
(e S He 0470 0069 +0.001 I&
.03 100 Hx 0030 0.030 0.000 23
(TS 100 Hz ngan 0,040 0.000 2t
100 1z peak 0050 0.05a 0000 K
00 100 41z 0.060 0,059 a0 14
007 100 Hz 007 0069 +0.001 (&1

Ntz The Scape of Accredited ANAB Centificass No. ACDM-2814 Version 112 Page §.2of 67

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

End of Certificate 385

Cerfificate No. Q246596221

F3-01 11571223 gz 4ol &

mna'n'lzimu

BRATION

Sei Fra

LABOR

P

CALI

ATORY CO,LTD. <&

1 M

NOD : VIBRATIO!
MANUFACTURER. ] INSTANTEL
MODEL/ TYPE H TIIAZSOLT21AZ501
SERIAL NO. 2 UMI12888 UM 12888
DATE OF CALIBRATION z 30 April 2024
ENVIRONMENT CONDITIONS :
Temperature = 3ty c Relative Humidity 55t 15) "RH

PROCEDURE USED :

Tl mdbruamen wis: cafibented under procédine Ne. CLC-CPEE-08 hased on IS0 16063-21 s calibeation guidefine

The calfration was perfarmed by using Digial Mul Universal Caniiter.
Acoeltoumeter and Misisuring Ampifier which masmtaimed by the Calfbeation Laboratoey Co., Ll

REFERENCE STANDARD USED :

Multimeter, Wavetek Modzl 1281 SN, 29320

oanter, Hewlen Packard Moded 53158 SN 2445415042

ncter with Measuring Amplifier, Broel & Kiser Mude? §3015, 2525 SN, 3

TRACEABILITY :

F The m s ure traceablé o Sysiemn of' Units {51), through Aeromautical Rad of Thailand Lid.

Cerificate o, (5031623, Duez Date 21 July 2023

Thailand Lid

2 T mmcastremenss re traceable to Ftemasionnl System of Units (521 through Aeroomutical Ruds

Dz Drate 04 December 2024,

e N, 17011 3

3. The ents bie 1o I Syestern of Units (52), though Natioral Institute of Metrology (Thailand)

ipare i AV-0052-23, Due Dae 16 Sepeember 2024,

INCERTAINTY <
sedd expursled unoe

of measuremeat i stned as 1l sandand unceringy of mezsuremen mulsiphied

b d 102 cavernge probbility of approxivaately 95 %

fnctor & = 2,00 which for a noroal di

18 has been evalumed sooording to the "Evaluation of the Lincenainty of” Messurement in Calibration EA-402 M:2022§"

Certificate No. Q24042943

CALIBRATION LABOR

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE s VIBRATION METER
MANUFACTURER -1 INSTANTEL
MODEL / TYPE -] TILA2501/721 42901
SERIAL NO. ] LM12EBRIUMIZEER

z 251900037

JOB CONTROL NO. d 240429042943
CALIBRATION SERVICE ] IN-LABORATORY D ON-SITE
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

#1501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGROK 16260
DATE OF RECEIVED : 28 April 2024 DATE OF ISSUED : 03 May 2024

The repart of salibration shall o1 be reproduced except in full withust approval of the Caliliration Labiratory Co., Lid,

Calibrated By Suwit Phuanbusabong

Calibration Engineer

P’

Approved By : Mongkol Yotsoontorn

Authorized Signatory
03 May 2024

Thiis Culilicnios Cerfificate dicsments the traceability tn natinnal sandants. whi e the units of im0 e
Tnternatimnal Systenof Usiss{ 81
Certilicate No. Q24042943

F3-011-05712-23 ypagelof 4

whaslumu

CALIBRATION LABORATORY CO.,LTD.

o P .

EP ="

CLC

-

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

CALIBRATION DATA
L ACCELERATION RESULT

Tt STD Reading | DUC Resdfing | Cormection Uncertanty
Mode
te) ( Frequency’) (2] (3] e
5 50 Hz 0340 2001 15
04 50 He 0400 -0z L6
s St Mz peak a0 RGeS 1.6
i St 005 25
nr 0T 25
13 100 iz a3 630 Sl 18
0 100 Hzx 400 L i3 16
us 10K 1z peak 500 0504 0,004 16
i 100 Hz 10600 D606 <0006 25
a7 100 Hz 0700 0707 0T 25
L VELOCITY RESULT
painet STD Reading | DUC Reatfing | Correction Uncertainty
Mode
1 ims: & { frequency | [ s ) { mmis } | memis } (% ofrdg )
¥ 50 Elz 3006 088 40012 [E3
4 ER LyeT - B3
5 = 5000 432 +D.0RE L%
i st bz 000 5.9 +00R1 B3
7 stk 7.000 6404 086 L&
3 10 1z 3000 2987 “noL3 [
“a T bz 4000 3976 04 L&
100 Hz peak 5000 4965 01055 L6
6 100 Hz 6000 556 ~0.084 LS
* 100 Hz .00 6944 HOSE L5
Certificate No. Q24042943
F3AI-I512-23 page daf 4

whaslumue




CALIBRATION LABORATORY Co.,LTD.

0114 55 Sk

CALIBRATION LABORATORY CO,LTD. <&
N1, W55 So Prasen Mamukl 29 faek 4. Prasert Manink 7 i &1 M

Peasett

CLC

-
o srows

CLC

Acceegives
o o

CALIBRATI

CERTIFICATE OF CALIBRATION

3. DISPLACEMENT RESULT

. STD Reading Coerection Uncertanty
Mode
Comm { frequency | {rmm ) [mm i [mm i pfrdy 1 FOR
nos 50 Hz 0.030 nos0 O
= - NOMENCLATURE . WIBRATION METER
no4 S0 Hz 0040 0040 Lo A
o5 S0HE peak 050 nas0 w000 ] MANUEACTURER ! L
p— e e - MODEL ! TYPE © 0 THAZSONTIIA2001
soitz 069 a0l 18 SERIAL NO. . UMI2SSOUNII2E89 [UAEEFMLD0S!
(i) 100 1z K630, 030 0000 x5 CLID. NO. % 251501805
o i 1ko4D. 0040 000D 21 JOB CONTROL NO. 2 240605059620
oS 1o iz peak hasu 0050 0000 19 CALIBRATION SERVICE : v-LaBoraTory (] on-siTE
LN 100 He 1060 0.05% =0 18
o7 . 00 = JIV ENGIN "
. i L e sl L UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
¢. The Seape of Accredited ANAB Centificase Noo ACDM-2814 Version 012 Page 1.2 of 67
- 1 501 UDOMSURK 41, SUKHUMVIT ROAD.

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. BANGCHAK. PHRAKIANONG, BANGKOK 10260

DATE OF RECEIVED : 08 June- 2024 DATE OF ISSUED : 12 June 2024
Thu: report ol i shall not T Pt in full without approsal of the Calibrating Lahoratery Co., Lol
‘This report is valid for the above stated instrument/s only.
Calibrated By : Suwit Phuanbusabong
Calibration Engineer
UL Approved By : Maongkol Yotsoontorn

Authorized Signatory
12 June 2024
This Calilivation Cerifficare documents the wracesbility o natimal sandrrids, which reafire the weits of messircasent arenrding b the
Imtermational System of Unats {513
Certificute No. (124042943
Certificate No, Q24059620

F3-0N1-512-13
FR-011-18112-23 apeze 1of 4

wnaslumumiiE

‘Ecooaibatios

BORATORY Co.,LTD.

CALIBRATION LABORATORY

o 0257803534 Fax 025

CLC

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : { X ) without adjustment ()} adjustment

FOR CALIBRATION DA
1. ACCELERATION RESULT

AL TR . Test ot STD Reating Uncertzinty
. e . " Mode
MANUFACTURER : INSTANTEL ey { Goqrency (e) e
MODEL / TYPE . T21A250U721A2901 o — o .
SERIAL NO. © UMI2SS%UMIZSS9 [UAEEFM.0052561] 14 1400 0005 e
DATE OF CALIBRATION = 11 June 2024 1S S0Elz peak 0300 00T i
SOFz 0.600 0.3 009
ENVIRONMENT CONDITIONS : 07 S0 Hz 0700 0,690 0010
Tempersmure = 3% 2°%C Relative Homidity = (35 15) %RH = — o o . o
PROCEDURE USED : ns 100 Fiz 0400 0.402 D002 Lfe
s strsmerst war calibented undér procedure No. CLC-CPEE-08 based on 150-16063-21 25 calibwition guidéline. 0s 100 12 peak s 0:503 <00 16
The calibmatioe was perfarmed by wsing Digital Miltimeter, Progtammable Timer Counter. D& 100 1z N 0.604 .00 25
Acorirometer and Measuring Amplifier which maintained by the Calibration Laboratory Cos, Lid. 0 100 Hz [ 00 0008 25
LFERENCE STANDARD USED : . VEEQETY RESTIT
LD rimeter. Wavepsk o] 1281 SN 29 Tess paiit STD Reading | DUC Rendig | Comection | Unceresitay
ks, Phitlips Model EMSAS0B SN, SMEUTHOL Mude R
¥ IR R e—— s} (s | (mms) | Ei%ofnl]
3. Aoditamsser with Measuring Amplifier, Brust & Kjacr Model 8305, 2525 SN 397015, 1434988,
3 S0 H 3000 3003 LE
TRACEABILITY = + p— 5000 P .
are racedbla 0 System of Units (531, through Acronsutseal Radio of Thailand Lad, = — pik e = =
O5-316/23. Tive Date 21 July 2 & 50 Hs 6900 6029 5]
aceuble 1o} i Sypstennof Uit (ST], through Acrvmssrseat Radi of Thaitind Lid - — — - .
Due Date 13 May 2025
"3 100 Hz 1000 2000 16
7 racéabie o | Systemn of Ui (81, Grrough National Insio of Metrofogy {Thailand)
-4 100 ¥z +000 2411% ans 16
D Dhase 26 September 2024
s 100 Hz peak 3423 “nm 16
INCERFA N ““ 100 1z 000 B3 anst 15
The reporsed expmded nnoesi i ardl umcemningy-af ocast maitipled
N 7 1Ml Hz M e 0,043 15
facsor £ = 200 which for a nommal disesib i 0 cavernge probabiling af 1o 95 %
1 i st evalimied sccorditg ter e *Evalustion of the Unciriuinty of Measurement in Calibrabon {EA-4T2 M2022)"
Certificate Nu, Q4059620 CerifBeate N QIbsIes
30 5013-13 Zof 4 -
S T F3-011I5/12-23 page Yof 4

wonanslumu wnanslumumisE




ION LABORATORY CO.,LTD. &

Markit 28

CALIBRATION DATA

STD Reading | DUC Resdig | Comection
Maode

() [mm | T e ) +%ofrdg )
003 S 0030, 0030 0,000 25
0pe nO40 0000 b1}
I ous o 0.050 0000 ]
0 60 0060 0000 18
T 070 0071 a1 L8
100 Tz 0030 0030 L000 x5
100 He 00 0040 0.000 21
05 100 Hr peake 0450 0050 0000 19
006 100 e 04060 000 18
007 100z w070 0071 000 18

Sote The Seapeof Accredied  ANAH Certificate No. ACTI-2814 Version 012 Page 1.2 of 67

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

#4% Emd ol Certificate #78

Certificate No. Q24059624

FR-011-05/12-2;

CALIBRATION LABORATORY Co.,LTD.

FAG-TIL 56 S5 Prasert Mkl 20 ek & Prasedt Macukil Fia:, Lndpniss. Banglek 1250

BOASEY Fax HOEFRD

simabinotngeom £

CLC
e

REPORT OF CALIBRATION

FOR

NOMENCLATURE 2 VIBRATION METER
MANUFACTURER T INSTANTEL
MODEL ! TYPE T THAFDLTITAZHL
SERIAL NO. £ UMIIIOHUM 3206
DATE OF CALIBRATION z 07 Nuvember 2023

ENVIRONMENT CONDITIONS ¢
Temperatire © ps2 % Relative Humidity

EsE 15) WA

PROCEDURE USED =
This insaruenent was calibated wuder procedirs N CLC-CPEE-OR baseil cis 150 10063-21, 45 calibratan guidelime.
Thes ealibuion was performed by osing Dighad Mul te Timent and Vibiration Cafilietat

Amplifser wiltich mairained hy the Calibraion Laborstory. Ce.. L.

REFERENCE STANDARD USED :

1 Winomiem Calibrator, The Modsl Shop Model #1100 SN, 11424

2 Dhiginad Multinweser, Fewler Pockand Madel 344014 SN, 3146475935
3. Programembly Tames Coenter, Shilips Model PM6GS0E S04 SMEOTION

TRACEABILITY :
1 The nueasuremens are raséabils to Internatinal Systene of Liies (S1), hrough Nutiosad Enstitute of' Migrology [Thailnd)
Cenificure No. AV-0030-23, Dioe Die 26 June 1034

The ar trageshie s 1 i Systerm of Unnets {81, through Naticaal Insmiawe of” Metslogs  Thutiluee),

ficstz No. EE-0136-22. Dise Dute 11 Novernber 2023,

3 aveable T i Syt of Units {57), through Acconauticnl Radio of Thatand Ld

Cenificae No. (70043723 _ Due Drate 12 Agril 2024

UNCERTAINTY =
The e cxpanded uosertsiiay of =g i ity of Jriplh

oy the coverage Facti &= 300 which fora sl disibution cocrespnds by 8 coverge probubiliny ol approxinsuely 95,9,

it aas been ovilimted nocordiing w0 the "Evaliation of the Uncertinty of: Measmement i Calibetion TEA~G2 M2020)"

Certificate No. Q3122681
F3O11-8401-12

CALIBRATION LABORATORY CO.,LTD.

211455 S Prasert Barich 20 Yk &, Prasess Munith Rl Lo, Bangick 11220
T, QEETREESS Faox I-STGINTE WinesiiSoetrycom St sseSsHatersmryram
CLC
Aees
e 1rase
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE t VIBRATION METER
MANUFACTURER 3 INSTANTEL
MODEL | TYPE 3 TITALSHLTZIAZNN ]
SERIAL NO. i UMI3206/UMIZ206
CLID, NO. 4 251500276
JOB CONTROL N(x. 4 231106122681
CUSTOMER @ UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,

H1 501 UDOMSIK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED: 06 November 2023 IATE OF ISSUED 5 09 November 2023

Meport uf calibesbn screesing must ss0 he ke fa g, Socepd crmmlele Wtheur v aiiprasd o the Callhrailen Ubaraskry Ci Lril

Calibrated By = Suwit Phuanbusabong
Calibration Engineer

ot

Approved By Monghkol Yotsoontori

Authorized Signatory
09 November 2023

This Calibeation Cerrificste dncumemis e truoadiliny s matianal stantlarde, which reafive the unis ol ssessarenieat sccording b
the Tnternstione Syeem al st |81
Certificate No, Q23122681

FA-DIT-A-ET mage lof 4

. &
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CALIBRATION LABORATORY Co.,LTD.

WIC-11, M. 5555 Pt Wasiill 29 Yisk 4, Prisit Barubit it Latptieao, Bangod 10350
Tol QEETBTISIL Fok & e 2aHabo sy

- nale e isheesiory cors

CLC
Aneesited
LTy
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustaent { ) adjustment
CALIBRATION DATA
1 ACCELERATION RESULT

Test o STD Rewding | DUC Ronding. [ Camrectioy Uitscerininty
(el { Fequetrey. | e igh fxl fgl % aindg b
03 RITREFS D300 0302 -0.002 s
oA 50 Ha 400 404 0.0 (3]
05 S0z etk 0500 {1 5.01x) 0007 18
a6 S0 He 0600 0668 0,418 9
0.3 S0 He [0 [11) 0s 0,009 19
03 106} Hx 0,300 0295 002 (5]
04 100 He 0400 0.3% RN L9
i 10 He pezk 4500 045 HLOBG [ K-}
e 100 Hz 800 0.592 HEOE L9
&*7 10U He 0,700 091 +0.009 15

1, VELOCITY RESULT

“Fst paint STO Ropding | DU Resding | Correetion Uncertainty
[ menys ) [ frogaency ) L | eemis | { oo ) s ) b al LT T T
3 ) iz 3600 £ An9 19
4 SO He 4 2037 0037 19
5 HHz pexk 50000 5082 A0S 19
6 S He A000 6063 D163 19
7 B T T N8 AR L%
3 100 Ha 2000 3024 Rrtias) (&
+ 100 Fi 4000 203 D L]
5 e He pesk £000 5043 0043 5]
8 1o H G000 #1053 0053 19
7 W0 H 7000 7061 -1 19

Centificare No. Q23122681

FI0L10401-12 page3af &




CALIBRATION LABORATORY Co.,LTD.

11,38, 55 S5 Pracant Wasiiled 10 Ve §. Prasast, Mubebil Bat | sititivas, Bangihei 10221
Tal (RSTHITEIA Frx 03578 20TT bl it v oy =m

CALIBRATION DATA
A DISPLACEMENT RESULT

Test point . ST ending | DUC Resding Correstion Uncermizity
A i | { fregueney ) bl Lm ) { Canm | Liseofrde )
03 S Hr 0030 0,130 000 23
004 50 Hx 0040 0040 0600 24
0,03 50 e peikc a0 st Q00 22
006 S012 50 0.0tk G0 3]
oy SO g 0,071 ALogl A |
ool 100 Hz 0030 01360 0000 7
LC 100 Hz a0 0,040 000 14
003 100 FHz pek 1050 . oo 32
0.5 100 Hz 0060 0060 0000 21
naT 106 T 0.071 A Ly

Wate The Seupe of Accredited ANAB Certificnts No. ACTIM-2014 Versian 009 Tage 1.2 of 39

THis peport Iy valil far the ahove sted instrument’s anly.

e4 End of Certificute #4#

Centificate No. Q23822681
F3-01 18480112 puge 4ot 4

Lﬂﬂﬂ'l‘l‘hjﬂ'l

NOMENCLATURE : VIBRATION METER
MANUFACTURER E INSTANTEL
MODEL / TYPE = TA2S0LTH A2901
SERIAL NO. 2 UMI3368/UNMIIF68 [UAEEFM.053:2561]
DATE OF CALIBRATION E 17 May 2024

ENVIRONMENT CONDITIONS :

Temperature : mEn°c Relative Humidity : (55 15) YRH

PROCEDURE USED :
Tits imstrurment was calibrated undir pricedie No. CLC-CPEE-08 bascd on 150 16063-21 as calibration guicieline.
T calibration was performed by asing Digital Mlfmotér, Universal Counter,

Acedlerseneter and Measuring Arapiifier which maintined by the Calforation Laboraory Co., Lik

REFERENCE STANDARD USED :

Wavesek Modei 1281 SN 29320,

zilal Multimeter,

der, Hewlett Packard Model 53

versal Cc SN, H4BATIAL

weses with Measuring Amglifier, Bruel & Kjaer Model 8305, 2525

TRACEABILITY =

i The s are fraceahie o Systemof Units (ST, through Aerenautics] Radio ol Thafland Lal

ate 21 July 2005

i System o Unins €11 through Aervemutical Radso of Tharland Lid.

15923, Due Diaze (M Decemiber 2004,

3. Th arc traceabbe fo omal System of Uinits (511, vheough Nations] Tnstinuse of Metrology (Thailand)

Uentificare No. AV-005. Dae Daie 26 Septembes 2024,

UNCERTAINTY =

The reported expanded ancertzinty o messurement & siated as ibe standord uncerisinty of measrenen: mukiphied

sy the sov erage factor & = 100 which for2 noamial i i 100 voverage probubility of appraximately 95 %.
! =

20225

1t s beer evaluutad beconfing 1o fhe *Evaluationof the Uncertainty of Measerement ini Calfmtion (EA-102 M2

Certifiate No. Q4050332
F3-I-0512-23 | puelof 4

wenansluau

CALIBRATION LABORATORY C0.,LTD.

CLC

et
mourEG £7man

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE E VIBRATION METER
MANUFACTURER [ INSTANTEL

MODEL ¢ TYPE s T2IA2501/721A42901

SERIAL NO. E UMI3368TUMI3368 [UAEEFM.O53:2561]
CLID. NO. s 251900391

JOB CONTROL NO. 2 240515050332

CALIBRATION SERVICE N-LasoraTORY [ on-siTE

CUSTOMER . < UNITED ANALYST AND ENGINEERING CONSULTANT CO.,, LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECETVED : 15 May 2014 DATE OF ISSUED ; 21 May 2024

The report of calibration shall not be reproduced except in Tell withuut approval of the Calibration Labsratory Co., Ll

Calibrated By : Suwit Phuanbusabong
Calibration Engineer
Approved By : Mongkeol Yotsoantom

Authorized Signatory
21 May 2024

This Calibratiios Certificste documents the traveability to national standards, which realize the unsy of messsremest sccording te the

Inseraationsd System of Units { 11

Certificate No. Q24051332

F3-011-0512-

wpaselof 4

whaslumu

CALIBRATION LABORATORY Co.,LTD.

Wamuiet 29

2, Prasen Lagphron; Bar

-

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : { X ) without adjustment () adjustment

CALTBRATION DATA
1. ACCELERATION RESULT
Test povint STD Reading Correction. | Uncersinty
Mode )
Leh { Fequency | (3] () igl T %ofrde )
03 S0Hz 0300 0300 000 1
04 Stz 0.400 (I 0000 LA
s Dtz pedk 0.500 11501 001 L6
Hicy 0600 .60 0001
1 i) 0002
03 10 Hz 1300 1340 0,000 8
4 100 Hz 1400 (k40 1000 Lfi
5 10 peak 0500 1508 -0.001 L
0.6 100 H2 &0 0601 ~0.001
07 100 Hz 0.700 {10124 0002
2, VELOCITY RESULT
Test point STD Rewding | DUC Réadimg | Correction |  Uncerainty
Mode
Comis ) [ frequency ) [ s} s ) {mmis b +i% i )
3 0z 3000 o0y 4z (1
4 e 4,000 3957 a3 18
5 S0 iz peak 5001k 018 s
i S itz .000¢ =23 (5}
T ) He 7.000 L%
3 Lo Hz 3000 2993 Lt
he 3 00 Hez 4000 2087 =013 L6
"5 10 H fieak 5.000 4975 425 L
6 10 Hz 6,000 5,966 0034
T 100 Hz T000 954 “0046 L5

Certilicate No. Q24050332

F3-011-05]




CALIBRATION LABORATORY Co.,LTD.

18 et

Rt Laciphesrs, Banghoke

CLC

Aciaedizod
mouEe sauan

CALIBRATION DATA
3. DISPLACEMENT RESULT
Tes STD Repding | DUC Reading: | Correction Uncenainty
{ em ) | Srequency.| e { ) [} (omm ) *i%ofrdp:)
s0Hz i 0034 0000
50Hz 04 0040 0000 21
uns S0 Hz ek O 005 0000 19
bo6 SOHz DG 0960 0000 L5
oy ShHz g7 DO69 L1 15
100 Hz 0030 o030 0000 b5 3
s 100 Hz 0040 0040 0000 i |
100 Hy peak 0050 0050 000G 19
190 Hz (LR 059 +0.001 (E3
07 100 Hz. iz (kOGS a1 L5

Nae. The Scope of Acceedited ANAB Certificats No. ACDM-2214 Version 012 Page 1,2 of 67

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

#2¢ End of Certificate #5%

Certificate No. Q24056332

F3 1571223 page dof 4
'

CALIBRATION LABORATORY Co.LTD.

2.

CLC

Accoeds,
woke 1rees

0N ME]
MANUFACTURER = INSTANTEL
MODEL / TYPE : TRIAZ601/T2IANI
SERIAL NO. © o UMIBSEUMITNSG
DATE OF CALIBRATION s 08 April 2024

ENVIRONMENT CONDITIONS :
Temperature - st Relaive Hamidiy = (35 151 %aRH
PROCEDURE USED :

1500 306321 55 calib

1. Universal Coamter, Hewlett Packur! Madal 5 A SN IHEALGE.

3 Agecierumetor with Mcasuring Amplif SN ZUTOLR,

Brael & Kjmer Moilel 43

TRACEABILITY =

1 Tz o erits v Eracesblic f Iy

Vo US-OFIB22, Dus Deis 21 Jal

Cerizficans
2, The mess natinal System of Laits (51, theough' Acroeaurical Radiv of Thailand Lal

Ceriificass N, (7 b Duaree 04 Dievembur 2004,

UNCERTAINTY :

The reputtoil expamied ancers surement mustipli

B it cuvenage factor & ulsability ol approiin

1i Bas bees ssaremnent @ Calibention (EA~402 M

Certificate No. Q2437351

F3-601-4512-23 page 20f 4

wenanslumuRiE sl

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 2 VIBRATION METER
MANUFACTURER = INSTANTEL
MODEL / TYPE s TIIA2601/721A3301
SERIAL NO. J UMITOS6TUMIS6
CLID. NO. = 252000389
JOB CONTROL NO. : 240406037351
CALIBRATION SERVICE = B m¥-LABORATORY [J on-siTE

CUSTOMER - : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 11260

DATE OF RECEIVED : U6 April 2024 DATE OF ISSUED : 10 April 2024

The repart of calibration skall mut be reprodsced except in full without appraval of the Calibration Laboratory Co-, Ld.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

=

Approved By = Mongkol Yotsoontom
Aunthorized Signatory
10 April 2024

sratesbility s nafssaal standards, whith reafize the units of messurement according in e

“This Calibiratfon Certifieste dogements the
Internstinns] System of Uits {81

Certificate No. Q24037351
[

F3-011-0512-23 lﬂnﬂ‘l‘l‘lﬂmu

ek 4, Frasan Samki R

wow gty com

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

CALIBRATION DATA
1. ACCELERATION RESULT

STD Reading | DUC Reading Correctian Uncenaingy

Test point
Mode
ie) { freguency | [gd (2l (g1 + 0% ofrdg. )
03 S Hz 0300 0302 0002 15
04 S0Hz 0400 0404 0004 16
a5 S0 Hz peak 0:508 0.505 -D0S 16
0.6 50 Hz 0600 0,607 0007 25
07 s0Hz 0700 0,708 0,008 25
100 Hz 0300 0302 002 19
0. 100 He 0400 0,403 003 16
s 100 Hz pezk 0500 0.505 005 16
08 100 He 0500 0607 0007 25
[ 100 Hz 0700 0.708 008 25

2. VELOCITY RESULT
Ties point STD Reading | DUCReuding | Cowecfion | Uncerioy

Mode
{mmis ) { freguency § [ s ) [ mmis ) [ mmis ) T %af rdg. 1

3 S0Hz 3.000 EXCES -0.048 18

£ S0Hz 4000 4058 D058 13

§ S0 Hz pesk 5.000 5.066 D066 I8

6 S0 Hz G000 6079 0079 18

T S0 Hz T.000 THORS ~0.089 18

*3 100 Hz 3000 3033 0033 i

. 100 Hz 4.000 4045 -5 (¥3

5 100 Hz peak: 5.000 5.056 0056 L6

*f 100 Hz 6.000 6067 0067 15

7 100 He 7.000 7079 -0.079 15

Certificate No. Q24037351

F3-011-0811-23




CiLIBRf\TID\ Laﬂoknﬂm C0.,LTD. Emﬂﬂmm LABoRATORY CoO.,LTD.

CLC
v CLC
D P
——
CALIBRATION DATA
3, DISPLACEMENT RESULT CERTIFICATE OF CALIBRATION
Test poins STD Reading | DUC Reating | Comection || Uncertaingy
Mode
() { frequency | {men {mam } () +(%hofnds ) FOR
on3 50Hz .03 0.030 0.000 25
e S0t 0.040 0,040 0.000 21 NOMENCLATURE :  VIBRATION METER
005 S0 Hz peak 0050 0050 0.000 9 MANUFACTURER : INSTANTEL
006 S0 Hz 0080 0061 0001 s MODEL /| TYPE £ T2IA2601/T21A3301
007 S Hz 0070 2071 0001 | :3 SERIAL NO. : UMITTES%TMIT05%
o3 100 Hz 0430 0030 0000 25 CLID. NO. . 252000388
o 2 a 1
o e o e o = JOB CONTROL NO. 3 240406037352
nos 100 He pezk naso 0050 0.000 L9 ] N
CALIBRATION SERVICE . M mvraporatory [ oN-siTE
0.0 100 He 0060 0061 0001 1.8
o7 100 Haz [Tex1] naTl ~0.001 1.8
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CQ., LTD.
Note. The Scope of Accrediled ANAB Certificate No. ACDM-2814 Version 012 Page 1.2 of 67
§1 SO UDOMSUK 41, SUKHUMVIT ROAD,
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.
BANGCHAK. PHRAKHANONG. BANGKOK 10260
DATE OF RECEIVED : 06 Aprﬂ 2024 DATE OF ISSUED : 10 :\PI'“ 2024
The report of jom shall not be exceptin Tull withnut spproval of the Calibiration Luboratory Co., Lid.
lid for the above stated instrument/s only.
Calibrated By : Suwit Phuanbusabong
Calibration Engineer
### End of Certificate #52
Approved By : Mongkal Yotsoontorn
Authorized Signatory
10 April 2024
“This Calibration Certificate Sscements the traceshility national standards, which realire the units of mexssrement acenrding to the
Inernationad Syspem of Units | ST)
Certificate No. Q24037351
F3-011-6512-23 pa%a*.nf-l Cerfificare No. (124037352
wnanslumu RS
um\ Lmﬂﬁnum Co., LTI]
CLC e CLC
Pty

Accredizes

REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
FOR MEASUREMENT RESULTS : { X ) without adjustment { ) sdjustment
CALIBRATION DATA
* 1. ACCELERATION RESULT
MANUFACTURER : Test paimt STD Resding | DUC Reading | Comrection Uncertainky
Mide
MODEL / TYPE s TILAZG01/T2IAIIND fel) | freguency | (g fe) (g¥ T %eofrde )
SERLAL NO. s UMIHSSUMITeSY 03 S0z 0300 0303 003 15
DATE OF CALIBRATION 2 08 April 2024 o4 e o o508 .004 s
o5 S0z peak 0.500 0505 a5 16
ENVIRONMENT CONDITIONS : 06 S Hz 0600 606 006 25
"Frparature: mEn®e Retative Humidity = {55 15) %RH o7 S0 Hz 0700 0708 008 25
PROCEDURE USED : 03 100 Hr 0300, 03 0,002 19
=in titrated e cou CLC-CPEE8 busc O 1606321 e colfbmation guidsdine: o 100 Hz 0400 0.403 0003 7
T caliby erioomed by usmg Digial Mukinscter, Usaversal Connter, ns 100 Bz peak 0500 S04 0004 15
Acveleruneter amd M ng ‘\mr‘llﬁﬂ which maintained by fhe Calibeatem Laborhory Co, Lid [T 100 Hx 0600 0607 0007 25
REFERENCE STANDARD USED : o7 106 Hz [ w709 -0009 15
ciek Madel 118 S
. 2. VELOCITY RESULT
2 or. Hiewlett Paukand Modé] S315A SN, MLATI0NT.
N Tesl painit STD Ruading | DUC Reading |  Correction Uncertainy
1 it Miasaring Aaiplifiee Brisel & Kjaer Mindel K3 Muode
{meis ) { frequency ) { s ) [ s ) {mmis | (% ofrig.)
TRACEABILITY :
LITY 3 50 He 3000 3.035 4035 13
of Linaw L1, & sitvcal R o Thesilznal L2 P p— 000 P . =
5 50 He peak. F.000 5056 0056 18
al Sysien LUinses {811 ghn utical Ralior of Thaskued [l
R —— & il Hz 6.000 5.068 -.068 15
5 sasnremients are rcssible i Intermatiomal Syster off Uriias 4ST), thrroigh Nativmad bnstituse of, Metralogy {Thailinit) 3 S Hz T.000 Rl Lt 3
. D Diarar 26 Sepiember 3 100 Hz 3000 346 .06 .6
5 100 Hz 4000 4051 0051 1.6
-5 100 Hz peak 5000 5063 0063 i6
*o 100 He H.000 6072 0072 13
uf the Uneerssinty ol Mes 7 100 He 7000 7088 088 15
page 2of 4
Certifieate No. Q24037352
F3-011-1512-23 e 3




CALIBRATION LABORATORY Co.LTD.

CLC

Accessites

3, DISPLACEMENT RESULT

Test point STD Reading | DUCReading | Comection | Uncenainty,

mm ) (mm ) nam
0.08 0030
0.0 040 0040

S0 Hz peak 0.050 0050
0.06 SoHz 0060 0060 0.000
0.07 0 0071 ~0.001 LE
003 100 He 0.000
004 100 Hz 0040 0.000
0.0% 100 Hz 0.as0 0.000 19
D 100 Hz 0060 0.061 ~0.001 18
007 100 a7 0071 0001 18

Note, The Scope of Avcredited ANAB Certificate Na. ACDM-2814 Version 012 Page 1.2 of 67

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

#4 End of Certificate 58

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE 1

TRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

ACCREDITED
——————

CALIBRATION LABORATORY
Ac-2961

AMPHOE BANG PHLI S,
TEL: (6610-2116-5860-1 FAX: (6610-2116-7140

MUT PRAKAN PROVINCE 10540 THAILAND

Page 202

Certificate No : 24-ACT-077
Request No : Req-2024-1138

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without (dB) A (dB) i
(dB) Measured | Deviated value| Measured | Deviated value| (+dB) | Class I (+dB)
94 dB/ 1000 Hz 93.83 -0.17 - - 0.13 025
114 dB /1000 Hz 113.80 -0.20 - - 0.13 025
Frequency of Sound pressure level
Calibration Range Without Adj i Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (%) Class 1 (= %)
94 4B / 1000 Hz. 1000.00 0.00 - - 0.01 0.70
114 dB/ 1000 Hz 1000.00 0.00 - - 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range ‘Without Adj i Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (= %)
94 dB /1000 Hz 0.09 9 0.40 25
114 dB/ 1000 Hz 0.28 - 0.40 25
Note :
Maximum-permitted
Funetion Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was IEC60942:2017 Class 1

End of Calibration

1ensslumun

FIM-708-ACT-02 Rev.01 Issue dates/8/23

INNOVATIVE INSTRUMENT CALIBRATION L AB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE "
TNNOVATIVE |

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. SNMEMALIYS = "

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

[ rom utucn suawm e A c R0l TED

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 R ey TR
Page 10f2
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-077
CONSULTANT CO..LTD. Request No : Req-2024-1138
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement item < Acoustic Calibrator Class : 1
Manufacturer SVANTEK Range : 94, 114 dB / 1000 Hz
Model SV 35A Instrument Status : Used
Serial Number 73246
D UAE.EFM.104/2561

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date

Calibration Date

(2322°C)
(5020 %RH )

: (1013 £10.0hPa)

+ 23 May 2024

+ 30 May 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability * This certificate providoes ility of to national standard, and to the

Note

realization of the international System of Units (SI).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.

Calibrated By :

me Approved By : 3
Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 30 May 2024

FM-708-ACT-02 Rev.01 Issue date8/8/23
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Mainienance provides factony recor service for your:
systems To assure refiable operation and 1he accuracy of your results.

Delverad by highly trained and certified service engineers using genuine Agilent parts-and
supglies, &gilent Preventive Maimenance provides everything you need o reduce unplanned
downtime and keep your systems operating at their peak. This checkiist will be completed at the
end of the senvice and provided to you as a record of the installation.

Note: While non-current production A% instrument and or accessory models are not covered
specifically in this docwment it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
foliowing URL  hitp:/ fwww agilent comyen-us/services

niroduction

Customer Information

1 Customears should provide 2l necessary operating supplies upon request of the engineer.

2 A customer representative should be available to the engineer while performing the preventive
mainienance procedures.

3 Any parts not included in the Parts Lists section of this document, are rot part of the
recommended Preventive Maintenance service, nor are they included in the price of this
SENVICE:

4 If a system requires the use of axtra or special procedures andfor parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

‘Revisiorn 1000, Sssued: Mowernber 2021

 Agikent Technofogies, Inc. 2021
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Instrument System Name and ID

Instrument System Site and UNITED ANRiYST ANP ERBINEERD consultant. / Srd Lab
Lecation ]

List System Component Product Numbers Li‘c‘;;';‘:ﬂs:n';“ Niriars.of each

. G A 1Y 316 000

2

3

nmslamugy

CrDSSLah Instrument Preventive Maintenance Checklist

Foomn gt e Dcarss.
Important Customer Web Links
»  For more infarmation about Agitent Technologies senvices, please v:srt our web&le using the
following URL: http:/fwww.agilent.com/en-us/products/cro: ment: sel
repair

e Toaccess Agilent University, visit htfp/www agilentcom/crosslab/university/ to leam about
training options, which include anfine, classroom and onsite delivery.
Atraming specialist can work directly with you to help determine your best options.

e A useru] Agilent Resource Center web page is available, which includes short videos on
nice, guick lists of cor o5 for new instruments, and other valuable information
Check out the Resource Page here: hitos /{weww. agilent cam/en-us/agilentresources

o MNeedtechnical support, FAQs, supplies? — visit our Support Home page at.
hittp:/ Mereew 2gilent comi'search/suppart

® Getanswers. Share insights. Build connections:
Join the Agilent Community 3l hitpsy/fcommunity. agilent com/welcome

Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary suppbies are available before the
preventive maintenance wisit

» Confirm the ability of the instrument to deliver continued safe operation as established via the
AgllentM safe operation flow chart. (Referdﬁecﬂy to the AA 55/240/280 Preventive
Scope of Work to make thi i

= Only select those pages that relate 1o the system or module being serviced,
s Complete empty fields with the refevant information
o Complete the relevant checkboxes in the checklist using either a ™ or tick mark "™

» Check "Section not applicable” check boxes to indicaie senvices/tasks not delivered, as
aopropriate.

o Complete the Preventive Maintenance service in the crder of the tasks fisted
= Complete the Service Review section together with the customer.

» Completa the fields for page numbers at the foot of each selected page

»  Complete the tatal number of pages field in the Service Completion section

= Ask the customer to sign the Senvice Completion section inchuding the customer’s and your
sxynature.

This information is subject to change without notice.

Pz 008, Issued Movember 2021

© Agien) Technukogies, Inc 3021

Agilent

CmssLab

g pustomer if

mnm‘lﬁn‘mqu



Agilart

CrossLab ,

Foer s

Sample Introduction and Atomization

D/inspecl the burner interiock plate o ensure that the interlock pin is secure and comect far
e burner type.

@ Clean the bumer slot with a clean white card

E]/She-:k 1he uniformity of the skotwidth.

Q/Clean the burrer if required
Change the burmer o+ing

@ Tlean the nebulizer, spray chamber and liguid trap.

El/C'nange all o-rings and seals in the nebulizer, nebulizer block and spray chamber.

B Check that the pressure relief bung releases readily

& Change o-rings on the fuel and oxidant delivery barbs

D/Leeve the liquid trap EMPTY and verify the flame will not ignite in this state.

B Refill liquid trap and check that overfill drains freely into the drain/waste tube:

B/Bhev:i( the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be abowe the liquid level in the waste vessel

¥ Check and clean the igniter electrode

Gas handling components and safety interlocks

B Pressure test for leaks
D leaktest gashaox internal companents and connections

D/Check safety interfock status and operation using the SVD interlock manitoring diagnostic.
Analytical performance for Flame syste

Zﬁgnﬂe a flame.

Eﬁ:heck that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute
afﬂp‘r.mize the instrument ready fo perfarm Cu sensitivity test

a’;reate a manual method to perform 2 Basic Cu ABS test - "Final Performance Testing *

@ RunaPM completed sensitivity test for a 5 ppm copper sample and record the resuits in
the A4 PM Performance test results and measurements table

Agilent

naslamugu

Agilent:
CrGSSLab Instrumenit Preventive Maintenance Checklist
Foorm gt 1 Ducome.

o Tube
0O Electrodes
0 Shroud
O check and clean the end windows on the workhead
O Check safety interiock operation
Analytical performance for Fumnace systems
QO optimize the instrument ready to perform Cu sensitivity test
O Run the sensitivity test for a 25 pphb copper sample and record the results in the resulis

table.
PSD autosampler accessory for Fumace systems

IB/Secuoc NOT Applicable
O check condition of the PSD capillary — replace if necessary

O Check conditicn and operation of PSD syrings — ensure it does not have air locks and
bubbles.

O change PSD rinse bottle o-ring.
O check and clean the rinse vessel

O Check the drain tube for good drainage. it should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

[ Ensure that the waste vessel is suitable for use with the fumaoe system

& mple introduction pump system (SIPS) accessory

E{ecum NOT Appiicatile

O Re-torque screws securing the hubs, presser 2rms and pump rators

O Adiust each roller so that it rotates freely

I wipe clean the pump rotar rollers and pump bands with a dry clean cloth.

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

O Remaove the pump modie reer cover and check for the incursion of liguids and any signs of
COTOSIon

O Re-torque the nuts that fasten the motor mounting plates to the chassis

1 Check cfips securing the diluents holder and replace if necessary.

[ Disconnect, clean T-pisce, and reassemble the tubing using the following steps.
Rewsion HEDD, Issusd Howmber 2081

€ agiten Teshngloges, e, 2001
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
LA Section not applicable
Electronic components

O Rreview and confirm instrument configuration data in SVD
O Confirm power supply voltages using the SVD Power Supply diagnostic.

Mechani nent:

[ Run SVD tests to exercise 2ll motor drives aver ihe full range of their travel:

O Monochromator drive
o Slitdrive
O Lamp selector

Optics components

O Check that external optical surfaces are clean — Clean or replace as required
O use SV and perform Mano Wavelength Comection.

O use SO and perform Shit Calibration.

[ Use SVD and perform Grating Squareness Diagnostic.

2 use VD and perform Zero Order Offset/Mono Correction.

O use SvD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps {customer to supply per their choice] and measure
the % Gain for each lamp. Advise customer if i2mps are showing emission degradation due
toage.

Gas handling, water em and wo mponel

I Inspect the BTA workhead gas hoses and connections for leaks
0O Pressure test for gas leaks

0 1f the cooler system is accessible {stand-alone) check for comect operation and
coclantfwater level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water)

O Inspect the GTA workhead water hoses and connections for leaks.

O Check all graphite components and replace if necessary.

Fevision: 100, Tssued Noverrer 2021

£ agien Tectncloges, o, 2071
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Preventive Checklist

3 Remove the T-piece by disconnecting the pump tubes, the pump bands znd all cther tubing.

O Place the T-piece inan ic bath ining strong 1-5% Decon 30 or
similar, for aporoximately 5-10 minutes.

O Wash the T-piece under a tap with a strong flow of water.

O Rinse with distilled water through all of the inlets in the reverse direction to normal samiple
flow:.

O Reassemble.
mple aration SPS 4] S

W Section NOT Applicable
The agient SPS 4 autosampleris designed to need minimal mainienance.

Thie followirg QUi its are d to mai 1he performance of the
autosampler

O Cleaning the spill tray, rack location mat. end frames and chassis accessories withiadamp
soft cloth and diluted mild detergent.
O Cleaning the autosampler cover panels with domestic window cleaner

O Checking the - axis and Z- axis drive belts for cracks, splits. damaged testh, excessive
fraying, color changes or degradaton from fumes.
[ check the - axis. Theta- axis and Z- axis FFC cables for cracks, incarrect positioning,
damaged edge or damaged connectors.
NOTE: Th ler requires no extra lubricati ug! its lifetime.
For furiher detzils refer to the SPS 4 service manual GB410-%1050.

mple ration em (S|

o=

O Check the x-axs and z-axis timing belts — Replace if there is are any cracks, splits or color
detenoration and belt tensicn.

o NOT Applicabie

O Check belt tensions - adjust if requied

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
wibration or erratic movements of the x-s«is carriage, add 1 mL of Dow Coming 200 @ Fluid,
200 CS into the well

O check the auto-sampler ability to find tube positicns - Calfibrate if required.

[ Clean the extesior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents:

Renason 1000, Issved: Novernber 2027
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Instrurnent Preventive Maintenance Checklist

Faor beagp 1o Qeconst
[ ge ion accessory YViGA i
E/Sem.mwn‘upxceme

inspect VGA gas supply hose.
Inspect/replace VGA pumyp tubing
Check fow gas pressure interlock setting— adjust if required,

a

a

a

O Check precision orifice gas flow setting — adjust if required.

0 Check gas regulator pressure to 46 psi (325 kPa) - adjust if required
a

Chean the exterior surfaces of the accessoey with soft lint free cloth. This cloth can be
dampened with warm water or 2 mild detergent. Do not use crganic solvenis or abrasive
cleaning agents.

AA extern
E!/Secnm NOT Appiicable

O Check the conditiori of the power cable

[ Clezn the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water ora mild detergent. Do not use organic soivents of abrasive
cleaning agents.

Restore System

If you have altersd the customer's instrumentation during the course of P, restore 10 the
anginal status to allow the customer to conduct their normal activities (e g. reload the
customes’s method.)

Guidance

If the PM service is perfarmed prios o a qualification senice, then use the qualification procedure
as a guide for final instrument set up and checkout

Resion 1000, fssuest Noeember 2021
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AA consumable and parts list table

Part Descriptian

Test Sakutian — Cu Sppm o L - .

Lies 5610030100 | 5055 140240 280 Phsppted | oo
Test Salutwan - Bk sclution | 51907007 5055 1402490 260 PMsuppled | Comman
Copoer, 1000 ugimi, 100mi | 5190-827% 5055 T40/240 260 - Commen
Kit, Wik 7 (-TNgs. 8QUEnus, ey N i

b eg\/- 50 55 740240 280 PMsupplisd | o
Crgnic Kt 9910093500 | 50 55140 240 280 eusupplied | Flame
Wiire Nebulizer Cieaning 9970024700 | 5055 140240 280 consumatie | Flame
Tubing-Capiliary Sid Nabs: 9915024300 5055 740 240 780 consumabile Flame
Capifery Tube Hivae MEDHT} | gororasnnn | spss1an

s drs 9910044000 | 50755140240 260 congumetle | g
Glass impacs beat ) |vetosesroo | 5055140240 280 consumable | Flame
Teflon immact beads [5/pkk e I .

(g o} SI0053300 | 5055140240280 consumatie | oo
Burner clezning stip {100:k) | 9970053000 | 5055140 240280 consumable | Flame
Window UV siica — round DR 0740 ) = &

th e 2010032600 | 5055 140 240 280 Phsuppled | oo
Window LV silica — U .

g el S0 2010082500 | 5055740 240260 P supoted | oo
Pad adhesive window fround) | 4910012700 | 5055140240 280 PMsupplied | Commion
Pat adhesive window e (e j |
[rectangular) 4910M26800 | SO55140 240280 PMsuppied | oo
Eleatrade t 1} (D2 6310003900 | GTAIZ0 PM suppiied | Fumace
Shroud {532 6310003100 | GTAIZ Phisuppled | Furaace
Zeerran electrode kit {1 pr} £310003500 GTAI2D PM supplied Furnace
Zeeman shroud 310003600 | GTAT Phisupplied | Furnace
DHing PSD rinse battle 6910025000 | PSD120 PMsupplied | Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

nmslamugy
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Test Results
Test Description
| Pame optics PMT Gaintest
For copper at 3248 nim, 4 mA. 0.5 nim it widih 1<55'= | a4 s
Flame performance 18s1 with 5 pprm copper sample
Air ‘acesviens, mixing paddie remaved | Abs value > 05 l 0. FA0L f
A Jacesylene, miing peddie msiated, 10 epicales | LRSO<10 ] 05 » R
Dewnerum fumace optics PMT Gain test
Forcoppes at 3248 nm, 4 mis, 0.5 nm sl with <55% | Wi |
Deuterium test with 25 ppb copper sampl anm)
Precision SRSD ] <405 | W
shsvaluz | =018 | MR
Zeeman 27 4 nmj)
Precision SRSD <40% Wi
As 2000 el
SRS NI
Agilent
,l v
CrossLab
P ——
Service Engineer Comments {optional)
Service Completion
&RETT "
Sericeequest number i“l‘:)i Date senice compisted 24 Jongary 20U
Agileat signsture Wovonat T. Customersgnatuore. Yaade .
Taotal number of pages in this document - 13

Agilent
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4.

SVD Results Report %

VARIAN

Configuration:

Serial Number: MY 13160001

Turret Type: Automatic

Instrument Model: Varian AA140/240:280  Number Of Lamps: 4

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: False
Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version: 1.08

Mono Type: Automatic
Gasbox Type: "f" Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.11
Photomultiplier Type: Normal(200nm}
PWB Version: 45

EEPROM Data:
Instrument Run Hours: 62608.832
Zero Wavelength Offset: 30.148
Mono Correction: 0.785

Flame Hours: 29802.416

D2 Run Hours: 49136.000
D2 Serial Number: not set!
D2 Install Date: /111870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:

Averaging Period: 30.0

Datapoint Count: 20

Upper Limit:
51.00

Highest Measured Frequency:
50.00

Average Frequency:

50.00
Lower Limit:
49.00

Lowest Measured Frequency:
50.00

Resuit: [T

Report Generated At 1242024 10:11:15 AM

SVD Resulls Report

wnaslumugy

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

"X’ Lamp Screw

Lamp Alignment:

"Y' Lamp Screw

[ Sample Peak:
| A

Sampe Peak ‘% l

RefPt1:
| Lower Limit:
S URE5

‘ X Lamp Screw Result:

¥ Lamp Screw Result: |

Grating Squareness:

Lamp Element{s}: Copper
Lamp Turret Position: 3

Lamp Current{mA): 400
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80

Lamp Alignment:

Lower Limit (nm} Actual (nm) Upper Limit {(nm) Result:
Zero Order 010 0.00 0.10
First Order 324.45 32475 2515
Second Order 849.23 649.52 640.97
Report Generated At:  L/24/2024 101718 AM 3 SI".’%E!S«L&'W
neslumugu

Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1249 1320
-12.00V Rail 1320 1190 -10.60
5.00V Rail 450 5.05 550
310.00V Rail 279.00 320.00 341.00
Report Generated At:  1/24/2024 16:11:18 AM 2 Sll'.? Resulis Report|

wnenslumugu

Wavelength Repeatability:

Lamp Used: Copper
Peak Used{nm): 324750
Connected to Socket: 3

Lamp Aligni
Lower Limit(nm) 324758

(Approacit fram Zero Order)
Sample 1: 324.323

Sample 3: 324.828
Sample 5: 324.823
Sample 7: 324.823
Sample 9: 324.823

Mean: 324,825

Result:

Lamp Current(maA): ¢
Slit Width{nm): 0.2
Slit Height: Normal
ment:
324.8388 Upper Limit(nm)

[Appraach from end)
Sample 2: 324.328

Sample 4: 324.823
Sample 6: 324.823
Sample 8: 324.823
Sampie 10: 324.823

Standard Deviation: 0.002

Passed

Report Generated At:  1/242024 10:11:18 AW

4 SYD Gesuils Report

wnesluaugy




Mechanical

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:

S0 14 264 267
1 156 185 191
s2 m 286 332
s3 at4 507 579
sS4 825 918 1008
S5 1435 1528 1754 Passed

s6 2408 2769 3053
s7 4347 752 5313

Interlocks:
Flame Detect:
GCU Active:

Burner Fitted:
N2O Burner Fitted:
Flame Shield Closed: IO

Oxidant Pressure: JEIEIGILN]
Gas Control Fitted: FLIESE
- - i eover: IV
Pressure Release Bung Fitted: Oxidant Chang L Untestec |
Liquid Trap Fitted: Ignition: |G
Report Generated At:  1/24/2024 10:11:18 AM 5 Slﬁ? R%Wﬁ
wnaslumugy
Sequential by fime report 112412024 11:46 AM SpectrAA
Page 10f 1
Analyst
Date Started WZAZ024 11:30 AM GMT: 11242024 439 AM
Worksheet Cu 5 PPM Sense check
Comment
Mothods o
Computer name  DESKTOR-RSUFRS
Serial Number: MY 13160001
Method: Cu (Flame}
Sarple D Gor oIl WRSD_Mean Abs
CAL ZERO 0,000 55.0 0.0003
Readings
Q.0002 0.0002 0.0004 1242024
STANDARD1 5.000 17 07419
Readings
0.7274 07515 0TS rzaezozd
Abs Linear - Cal. Set 1
074
050
040
020 |
0.00.
IGOOJ 2 ﬂlﬂﬂ 4 EICE 5500
Curmgll
Curve Fit = Linear
Cnaractesistic Conc. = 0.028 myiL
v = 1.0000
Calculsied Conc = 0000 5000
Resduals = 0000 C.000
Abs =0.14833 x C + 0007125
Samgle 001 4968 or 0.7401
Readings:
07454 orzes 0.7348 1242024
v
neslumugu

Auto Lamp Recognition:

Lamp 1: Uncoded LampiNot Connected Lamp 5: Not Supported
Lamp 2: 87 - SilveriCadmiumiLead/Zinc(UtrAa) (AgiCLamp 6:iNot Supported
Lamp 3: t Lamp T: Mot Supported
Lamp 4: Uncoded LampiNot Connected Lamp 8: Mot Supported

Copper {

Result

GTA Temperature Monitoring:

Notes:
PM 24 Jan 2024

Signatures:

Dafte Date
ey ™
Report Generated At:  1/24/2024 10:11:18 AM 6 SVD Results Report w
:
wnmsluaiugy
Sequential by time report 1/24/2024 11:50 AM SpectrAA
Page 10f1
‘Analyst
Date Started 17242024 11:47 AM GMT: 1/24/2024 4:47 AM
‘Waorksheet Cu 5 PAM Precision:
Comment
Methods Cu
Computer name DESKTOP-ROUFRS
Serial Number: MY 13150001
Method: Cu (Flame)
Sarpie D Exp Abs. WRSD Mean Abs
Qu Precision o.T23 LS orze
Readings
Tz oTies 0.7225 07283 07278 07ZED
oT2m T3 0.7265 07174 1242024
Abs Cu Precision
07y NN ey o N \’\J‘I\""\"
0.60
G40
0.00
oo 50 0.0 1Ho 200
Tame:

wneslumugy
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Foundation for industia Deveicpment MNational Food nettute
Food indusmial 1 shorarory Serce Certer

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 10f4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: ASR2Z0O5DU
Serial No.: C210685394
ID No.: UAE.WAD.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Cali by M i Approved by %
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 il for the Technical Team
The inti for ility of i 95%

This Certificate is issued in accordance with the cond#ions of accreditation granted by the Thai Laberatary Accreditation Schems
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the cormesponding nationai standards iaboratary. This cerifcate may not be reprodisced other
than in full. excent with the prior written approval of the National Food Institute

FCS-009 Revisian: 01 Date: 20-04-55

SN
FsaTnesUEUNYSISEsETILE S Y
USSR S ISaBEIrNSSUS TS ’4,,’//,\\\3‘\‘
Foundation for Indusnial Developrent Natons Food nssure “nfuhat Lt
Food ncusiisl Laborsrory Serwce Certer CALIBRATION 0067
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Elegtronic Salance Manufacturer:  METTLER TOLEDO
Model: KSR205DU Resolution: 00001 00001 g
Serial No.: C210665194 1D Nou: LIAE WSO DL0jIS6S
Capacity: 220 g
Date of Calibration: 2 apnl 2029 PageZofd
i Conditi Ambie T 45 = 05 T ReatveHumidty. 475 : 25 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSLLTANT C0., LTD.
Condition of Equipment: Good Condtion
Condition of This Results of Calibration:
1. Caftoration Method: NF Method W-MA-D0T  Tn-House Method bassd om UKAS. Lab 14 = 2049
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
‘Seandard Weight Cass £1 1mg tn 200g 505567572 s M23090538  hord 2004
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Therma-+ygrn Meter BO8-H1 WFLETH 11§/23 Quaty fizborm oR240323 3 Febmzry 2025
3. Ths cenfication is traceatie to ST UNTT
4T cerbfied oy for ¢
5. This resuft of calitrabon was found acourste 2s shown on date and place of caibration oy
ion Resuits:
1. Repeatability of Reading:
Noming Vae [ g} Standant Devistion of Reading rad
20 0.0000342
80 0.0000052
0 0000048
200 0000045
2. Off-Center Error:
Amassof 100 g was piaced and moved tn various position on pan.
4

The bstence rezding cbtaired is given i the tatie

o
es]e s | |

Lo dltg )|l Pt JJt 0 Y)C:0 § L g

100.0000 | 1000001 | se.ss0s | sasess | scomos | songeon D.0001

F-C5-012 Revisian: 01 Cate: 20-04-65

S,
SN=
= = L
st i N
Fourciation for ncuerial Deveopment Marona Food nefmes i O e
Food indusiral Laborsiony Senice Carver CALIBRATION 0081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Eectronic Bafance: Manufacturer:  METTLER TOLEDOD
Mudel:  ¥SR20500 Resolution:  1:00001 g / 0.0001 &
‘Serial Mo.: CI10585334 IDMo.: UWAE.WAD Q102565
Capacity: 220 g
Date of Calibration: ? oci 2024 Page3of4
Calibration Results:  (Continued)
Calibration Range:  D-Blg
Calibration Adjustment: Intermal Calibration
3. Departure from Nominal Value: (Range: 0 - B0 o ; Resalution: 0.00001 g )
Moeminal value Sandard Valve foerage Reading (Corection ncerianty Coverage Facor
9 ) [ {99 ] {= o) 3
Unisas 0000300 1.00000 oo 0.0000055 200
a1 0001003 000101 000001 0.0000082 200
2005 000503 000500 000000 .0000092 1m0
o anoes 001000 200000 00000083 200
s 042596 105000 00000 1.0000095 20
61 oLt 0.10000 Q00001 0000011 200
s 0500015 050001 200001 0001 im
1 1000003 1.00002 +0.00002 0000016 200
2 2000023 200001 2000 0000017 200
s 5000017 500002 000 0.000020 200
10 10000009 10.00000 200001 0.000026 200
Bl 0000081 2000000 2.00003 0.000037 200
£ 33000040 30.00001 2.00003 0.000050 200
E) 50000008 S0.00002 D000 0.000058 200
E 80000068 000002 200005 00001t 200

F-C5-012 Rewision: 01 Date: 20-04-65

B NSSUTRUEISTSamUUa IS
AuEUSMEAaULNUSMSIEaNNSSUS TS

Foundation for induemal Developmen: Natona Food nsthute
Food ndusiial Lsborsoy Senvce Cerrer

Calibration Report

N,

Certificate No.: 2402283-002-01
Equipment: ‘Bectronic Bafence Manufacturer;  METTLER TOLEDD
Model: XSRIDSDA Resolution:  0.00201 g / 0.0001 g
‘Serial Mo, CI10565334 1D Woi: UAEWADDIDISES
Capacity: 220 g
Date of Calibration: I sori 2029 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: B1-200g
Calibration Adjustment: [nternal Calibration
3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolution: 0.0001 g )
Horminal Vaive. Standard Valoe verage Reading Corection Uncersaimy Cewerage Facior
[ (g} {9 [ ) (= g *
5 50.00010 20,0001 0.0000 000015 200
100 10000005 100.0001 L0000 0.00015 200
Jt] 150,00007 1100008 0.0000 00016 200
1 12000003 1200000 D000 :00017 200
130 130.00010 1300000 0.0001 000019 200
1] 19000014 1400000 0001 0.00020 200
] 15000009 1500001 0.0000 0.02020 200
160 160.00010 150.0001 £.0000 000022 200
1y 17000012 1700001 0000 0.00023 200
200 200.00016 200,000 00000 0.00028 200

Tre repartid uncenznty o measurement was based on 2 sisndard tnortainty muNipied by 2 coverage facur & | prowding

tewe! of confidence of apprissmately 95 %

FCS-012 Revision: (1) Dater 20-04-55




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIHRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD 501 13, SUANLUA
TEL.0-2717-3000:29 FAX.

NG BANGEDS

MSCTSITS1TGS
w4 CALIBRATION paes

Cert. No.: 24TMS89

Certificate of Calibration PAg I ats

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B212.0411

ID No.: UAE WAO.C05/2556

Submitted by - United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong.
Bangkeck 10260

Location : Lab Floor 2
Received Order : 01 April 2024
Calibration Date - 01 - 02 April 2024
Ambient Temperature : (26:10)°C
Relative Humidity : (50+30) %
Calibrated by : Krisda Malee
Approved by : ¢

Approved Signatory

{ ) Ponpan Paipim
") Suwit Imjai
{ ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncer

This cors

Approvd of

'
tenaslumuny
A 005506
Equipment : Hot Air Oven Cert. No.: 24TM588
Condition As-Received : Used ltem Page: 30of3
Reference : 2404-00040C-3
Result of Calibratio {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Owerall
Point Setfing i stability i Factor
[y | tcy|ic) (£°C}) G (°C) k
1040 104.0 | 104.0 0.032 0.47 0.84 2
120.0 120.0 120.0 0.12 n.72 13 2
180.0 180.0 | 180.0 013 12 15 2
Calibration Measured Temperature { °C | _
Point Position
[*cj 1 2 3 4 5 3 7 8 |9fref)| (+rC)
104.0 104.464 | 103.847 | 104.226 | 104.232 | 104.106| 103.621 | 104 375 104.127 | 104.013 0.42
1200 120.486| 120.089 | 120635 120.596 { 119.551| 119.644 | 120.364 | 120.144 | 120.158 1.1
180.0 180.574| 179,769 180.285| 180.870 | 179.594 [ 178.790| 180.287 | 176.961| 179.802 1

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

Temperature stability : One-half of the greatest i i of at any one sensor.
i ity : The maximum of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation fime as

possitie to ine the patiern or ity within the chamber under steady-state conditions.

‘Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservation.
uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and exciuded uniformity .

The reporied uncertainty of measurement was based on a standard uncertainty multipied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-olo-

o

wn'ms‘lumugu
a 120973

Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Received :  Used ftem Page: Zof 3
Reference : 2404-00040C-3
Procedure Used :-

Galibration were conducted using caliration procedure CP-OTOZ based on TLAS G-20 according to direct
measurement method with Data Acq  which with Detector { RTD
and Thermocouple Type T.

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MYST013711 23115 TPA 11 Jul 2024
2. This certificate is vaiid only to the Bem calibrated on date and place of calibration.
3. This certification is traceabée 1o the International System of Unit.

Remark : TPA . Technology Promotion Asseciation [ Thailand - Japan }

Result of Calibration :=  { * | Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
I == inni Finishad
Temp. (°C ) a7 26
—( ) REL Humid. { % ) a7 a8
AC Supply { Volt } 221 220
] ]
1 3
i Ref. Std. ID No.: @
H = 2 ion Point
7 8 (12010180
N Position : {104)°C
o 1le / c
o e 1 21-18TC-01 | 22418RTD-211
- 5 2z 21-18TC02 | 1BRTD-22
3 21-18TC-03 | 18RTD-2/3
4 21-18TC-04 | 18RTD-24
Probe Installation Details :  Dimension of Chamber : & | 2EIHICHS | AHRTORINS:
a= 50 cm D= 050 m 6 21-18TC-06 | 18RTD-28
b= 50 cm W= 080 m 7 21-18TC-07 | 18RTD-27
€= 50 ©m H= 075 m 8 21-18TC-08 | 1BRTD-28
Capacity=  0.30 m® 9 fref) | 21-18TC-08 | 18RTD-29

o

1
onaslupuay
a1209739
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) . -
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES %78 ¥
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i v b
‘TEL.0-2717-3000-29 FAX.0-2719-9484 CCALIBRATION 0008

Cert.No.: 24CH400

Certificate of Calibration "~ '™
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. HA9MO0047
ID No.: UAE.EFM.005/2563(EFM.pH.05/63)
Condition As-Received: Used Item
Received Date : 01 April 2024
Calibration Date : 02 April 2024
Reference : 2404-0037WSC-2
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul
Approved by : g9"“""";-"

Approved Signatory

( ) Pornthippa Tameyakul
() Unnopphol Harachai
(,/) Saithip Meangmai

Issue Date : 06 April 2024

The Uncertainties are for a probability of app 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0062140



Cert.No.: 24CH400
Page.: 20of3

Condi of this calibration result
1. Reference Standard Instrument
Instrument SerialNo.  IDNo.  Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23£2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials The measurement results are traceable to S| through CPA chem Lta.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Results
Function : mV Measurement

i curve by Process Calil at pH (4,7)(7,10)
Nominal Standard N Uncertainty of Coverage
Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 1773 401 0.058 2.00
S/N.: HAGM0047 7.00 0.00 0.0 7.01 0.058 2.00
7.00 0.00 0.0 7.01 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00

Sudly

a 1209883
DQE Services Co.,Ltd.
DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services adp
Phone : +66 (0)2 538 2054, Email  dqeservicesinfo@gmail.com em s
CERTIFICATE OF CALIBRATION
Certificate SP24-001 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office}

Address : 3 Soi Udomsuk 41, it Road, hak, PI kok 10260

Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-2900

Serial No.:  21E22-009

ID No.: UAE.WAT.051/2564

Received Date: 4 January 2024
Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by = :)—u) DT Approved by : ‘4’]{’{‘ ; 67)’,)
(Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

“The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

- o i P spondiog

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., L1d.

lﬂﬂﬂ'l‘i‘lll.ﬁ"mﬂu

FM-708-02 ROL 1/112021

Cert.No.: 24CH400
__ Page. 30of3
Calibration Results i
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) () k
pH Electrode 4.008 4.01 171.6 0.0079 2.00
SIN.: - 6.986 6.99 -8.4 0.0099 2.00
6.986 7.00 -9.6 0.011 2.00
9.997 10.02 -173.8 0.0096 2.00

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;
- Model -

- Serial No. : =

Dimension of prove

- Length 103 mm.

- Diameter : 16 mm.

- Immersion Depth : 90 mm.

Calibration Standard uuc = Uncertainty of | Coverage
rror

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.002 25.0 -0.002 013 2.00
300 30.002 30.0 -0.002 013 2.00
35.0 35.003 35.0 -0.003 013 2.00

Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

QQ,M/YG

a 1209884
DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com wacmmns oz
REPORT OF CALIBRATION
Certificate No.:  SP24-001 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 °c
Relative humidity 55 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the 1

1 System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nm.

of UUC : Pi ic  0.001 Abs.

Wavelength 0.1 nm.
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REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.} {Abs) (Abs) {Abs) {Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0 0.5780 0.575 0.0030 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 -0.0044 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
o 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
85 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5181 0.516 0.0021 0.0031 2.00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
S 0.5517 0.550 0.0017 0.0030 2.00
1.0803 1.079 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
e 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 2.00

"
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DQE Services Co.,Ltd.
DQE 8 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 [\
Services )
Phone - +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com nscnacns ez
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
‘Wavelength Accuracy :
CTRMs Values UUC Reading Correction Tncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 2412 0.52 0.18 2.00
279.45 279.0 045 0.18 2.00
287.81 287.4 041 0.18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.6 0.33 0.18 2.00
418.59 4184 0.19 0.18 2.00
445.94 4458 0.14 0.18 2.00
453.66 4534 0.26 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.4 0.19 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 4312 0.18 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 5134 0.07 0.18 2.00
528.88 5289 -0.02 0.18 2.00
573.17 5734 023 0.18 2.00
585.35 5852 0.15 0.20 2.00
684.40 684.4 0.00 0.18 2.00
740.72 741.0 -0.28 0.20 2.00
748.55 748.8 -0.25 0.18 2.00
807.03 807.1 -0.07 0.18 2.00
879.28 879.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration
= N/A = Not Avaiable
- The result expanded uncenainty of measurement U is stafed s the standard uncertainty of measurement multiplied by the coverage factor & .
which for & normal distribution corresponds to a coverage: probability of approximately 95%

- * Indicates non TIST aceredited

tenanslumuny
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- End of Certificate -

DQE Services Co.,Ltd.
. 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DOE services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com e s
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
235
0.7469 0.743 0.0039 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
257
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.289 0.0029 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.641 0.0020 0.0055 2.00
.
enaslamuns
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG SBANGKOK 10250
TELD-2717-3000-29 FAX.0-Z719-G484
Certificate of Calibration CortMo.: 24CHI115
Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Oaiktor
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used item
Received Date : 05 Septembar 2024
Calibration Date : 08 September 2024
Reference : 2408-0177DSC-1
‘Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk £1, Sukhumit Road,
Bangchak, Phrakhancng, Bangkok 10250
Ambient Temperature : {25 + 2.5} °C
Relative Humidity : (50 = 20) %
Calibration Procedure : In - house method : CP-CH11
Direct measurement by
using Formazin standand solution
Calibrated by : Walalak Sirthean
Approved by : S“!“f'
Approved Signatory
{ )} Unnopphol Harachai
{ ) Ponpan Paipim
(/) Saithip Meangmai
Issue Date - 9 September 2024
The il are fora probability of i 95%
This certficate mary not be reproduced other than m Rull. excest with the prioe written
Approval of the hea of Cabbration and Testing Equipment Services.
'
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