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CERTIFICATE OF CALIBRATION

Cartifizate Mo, | EOF-045-47 Page 1 af 1 Pages
MEASUREMENT ITEM Top Load Orifice Corirention procodire.
MANUEACTURER TISEH The Orice gai rluww-w -mﬂlbmw
MODELTYPE + TE-S0254 Stamched Aoty Tgoogawent | Mrter| rnum
SERIAL NUMEER £3541 Maeter] Musdel ﬁ@wm Thee, W-CLD0M
10 HUMBEH AL EFM 177/ T Wk i et el
CUSTOMER ‘ :unn::m and Ingg Camusuant Ca., L Thoceabiy:
. it Engawtng: inlyos This cevtificate provides o ‘froceabify of the
Lt i cnd, Rarggrtuk, to reewmosd the  sationnt
Batghl R0 Ao and e palletim of the intesational
st ity (5 dArigh the WA (Notisanl
HECKIVED DATE 4 00t 2024 Metralgy imseitute of Thatand) v Cerfise
MEASUREMENT DATE 10 New 2024 numbes: WAO0AT-71
ISSUE DATE <04 Now 2024 ¥ 3
Unéwrtinty af Memsurement:
Ther repurtpd menrtaimly of memsunrnent i Besd
ENVIRONMENTAL CONDITIONS: o the sronden ascortuint mitiighod by @
Amdiert candition = the laboratary dre = fallow: enwinge foctor h=2 Whe for @ nemal
i istribution copreaponds to @ coveruge prodobilty
emperature Ho+3o T
Brtath Hurmidaty ss02180 i » B Fre skt o
e P . . s b deterimimect i accordames with the GLIM
il Gl M, Tvnlkiafue of meoueement dafe - Guide o the
ML (3 W PRI S LT
CALTURATION CONDITION:
Preconditioring 24 baurs 3t ambient condtipes,
Cendit The walues durt 20,7 °C andt 49.7 %AH,
WOTED: i ta the et and pilosd of
TRAULATION OF RESULTS;

The table an nen page ghee the measured values,

Caliocated by

Satewit Thachalsd S o+ S SR
= Mikwgntripom Lersametul Mr. Parinya Baoncharer;
Calihration Department Munsgsr
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MEASUREMENT ITEM Top Load Oriflce. Caiitrartion procedue:
MANUEACTURER TsEH The Griffce gar flnw descs mmﬂn’_u.lquu
MODEL/TYPE TE-SU258 Senmond fintary  Dipiioement
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D NUMBER + UAE M. TR 2501 e s i 4 dihestin jnadefife.
it Eien Fracenisiy:
CUSTOMER ummmmuﬂrmmwce u, Thie cevtificoir n'rmnu o trochabiy o e
terogmited the  Aalimel
""ﬂ" 10260 st and to an af the inteervetivnar
st af ity (T tviugh the NIMT (Motionar
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Thhe repurted acestuinfy of mestarernent i base
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TABULATION OF RESULTS:
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MEASUREMENT RESULTS:

The Drifice g flow device was culfirated by difect comparizon method with the Standard Koteey Diplacament Meter (hoots Meter). The Hmid sitwins seed s
medium = the system, The stasdand corviitions are 25°C (298015 K} amif 760 sty for 1 "

Table L: The resitnn of @ Standard colibrution dats

L Preshire Tamperature | Twrsperature Ap meter | Ap_Orifice standard Faw |i7]
Plate L] [ma) [Tm] v
' frmin. mmHg t T mmg Ink,0 ke
i nws TST.REH 3 zum STIM 1T 1304 a-651
3 1001 75084 1138 ns SRt 3413 LR aa
3 hihg Ty HiET] 241 41293 #5x) n 104
4 1168 et B 2524 ik 30383 Loar 2352 1118
5 115 MM nqe 1 ban L AWE | AEw £ taw
Shugrs | 1oaim
Intmieept (A} 02914
Carrelation coaMicient fih CORS
Uneertadety (-2 0015 mfmin
Table 2: The results of @ accusl caliranion data
Flow rate Presure | Temperature. | Tempemture | Ap meter | Ap Orifice Stanitand Fow [ia]
Plate iFal Ira] Tim] r
m'fmin g "t g g 0 |
| 0,105 R T B DT T T N FTT N (T oz |
2 100t u2maa pERY 2258% HL1l4 1a1% pE Lt
3 SR T FLFEHT ] pEp ] 26 #1204 4520 1
4 | 116K ThieL .25 265 A0.A8% | hag LALE
3 1412 L 752 2106 248 b 7,536 L7
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Interrept (i 001883
Covtelaton coeffioent ), 099888
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Table 1: The rnmults of @ Scandard caliaestion data

| Flow ratx [ Temperatew | Tomperature Ap_Orifice  standard Fow [{]
Plate iPal fral [tm] v
' fenin mimssg t 't R i P

1 [T 755,241 Y Tl (=)
T | 2348 1740 o=
1 W 305 Loy
1 my 2 0w
s 1845 et

Skipo o] Lo

Interreps |Al 002048

Carvelaton coefzient 1) LU

Umenrtainty ji=13: ams i
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CALIBRATION D367

CERTIFICATE OF CALIBRATION

COF030-6T rage

MEASUREMENT TTEM
MANUFACTURER
MODELTYSE

SERIAL NUMBER

10 NUMBIR

CONDITION AS-RECEIVED
CUSTONER

WECENED DATE
MEASLIREMENT
ISEUE DATE

ENVIRONMENTAL CONDITIONS
Fr n it lah

A Appraved sgrEtory

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

Certificate No. : 24P1252

Certificate of Calibration
Page: 10f2

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-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.078/2566

Condition As-Received: Used Item

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
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1011 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

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

Condi

n of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 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 pp Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach

enaslumuR

ATE REPOHT MAY NOT BE REPRODUCED EXCERT IN FLILL LINLESS PERMISSION FOR HEPRULLMW

IN WRITING FROM THE LABORATORY

isration Nurber COF-035-67

[Tm]

Flate

-y
0.99983%

£l 0ms  m'fmin

Pressurn Ta

Plate {Pai
mmiblg

*= o if Certilic

Result of Without
Pressure Measurement

Range: 0 inH:O to 36 inH:.0

Increasing Pressure

UUC Indication

Aplled Pressure  High-portside  Low-port slde Ae
0.00 0.00 0.00 0.00
2,00 1.00 -1.00 200
4.00 2.00 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 6.00 -6.00 12.00
14.00 7.00 -7.05 14.05
16.00 8.00 -8.05 16.05
18.00 9.00 -9.05 18.05
20.00 10.00 -10.10 20.10
22.00 11.00 -11.10 22.10
24.00 12.00 -12.10 24.10
26.00 13.00 -13.10 26.10
28.00 14.00 -14.10 28.10
30.00 15.00 -15.10 30.10
32.00 16.00 -16.10 32.10
34.00 17.05 -17.10 34.15
35.80 18.00 -18.00 36.00

The uncertainty of measurement was * 0.11 inH20
* 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-

mpetaturs | g meter | Ap Orfice

fp_Oritice

w0

dard Flow | {1q]

il

wnanslupIuAn

Gert.No.: 24P1252
Page: 2of 2

Scale Interval : 0.1 inHzO ( The Second Estimate )

Emor
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.20

enaslupunu




TECHROLOGY PROMOTION ASSOCIATION {THAILAND-JAFAN}

ERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

23404 PATTANAKARN ROAD S0I 18 SUA KLUAMNCL SUANTUANG, RARGXOE |
TEL. B-2717-3000-24 FAX. 027 103484

CertMNos 25P112

. Page: 2of 2
Certificate of Calibration =~ Setiretsto.c 257112
" Result of tion:- out adjus Range : 0 InHyD o 36 inH;0
Eunction:- Pressura Scale Interval ; 0.1 inH;Q[ The Fifth Estimate |
§ Increasing Pressurs
Equipment | U-Tube Menamatsr
PO Dvyer This carfizale may not be repraduced cther ihan In kil
wxcap! wih the prior widtien approval of the heed of : Fi . AP
Madel : 124-36-VN aHE : Eaipenant : Applied Pressure  High-pot side Error
Corparats Services T Equipmeant Calibraten 3ad Testing Sanices {nt,0) (H,0) fH,0) Py (n#,0}
Watlel Nock b 00 0.0 0.00 0.00 0.00
D Ne.: UAE EFM. 18172561 100 -0BE 168 0.0z
200 -1.88 398 <002
Conditlon As-Received: Lised lem 300 a0z 502 a0z
Recsived Date: 10 Febmuary 2025 4.00 402 8:02 .02
) . 5.00 504 10,04 0.04
Caiibration Date: 18 Falwuary 2025 800 &.04 1708 0.04
T P
Reference: ZSUZ-GD?JWE;IC Submitted by:  United Analyst and Engineering Consultanl Co. Lid, 8‘& ;g :;g: gg:
Ambiend Temperature: | 23 * 2] °C 9,00 008 18,08 0.06
Reative Humidity: 80 218 ) % 150l Udomeuk 41, Sukburmvil Roed, Bangchak, 10,00 008 20,068 008
Phrakhanong, Bangkok 10280 11.00 -11.08 2208 0.08
Atmospheric Pressure; 1012 mbar 12.00 12,08 24.08 0.08
. 1302 =130 28,12 aaz
Progedure used:  The calibration was conduciad by direct-comparniuon mathod against Pressure Measuring Inglruments 14.00 4410 2812 0.12
Standard accarding lo inhouse eaibration proceduns CE-PO4, using * DKD-R 6-1 | Calitealion of Prassurs 1802 AS10 30.12 bl
Gauges, Edilion 032014 * as a guidsines ;L‘- p e 3:.12 0'12
Condition of this result of calibration 17.02 -17.08 3410 010
1 Referancs stardards imstuments b L 7.2 anrm 028
Egtryment Modet Serlal o, Cerificats o, Oys Culy Tres unceriainty of measurement was + 0.11 inH.0
1) Pragaure Calbraice PC108P 1189 MP-0113-24 W A 2025 *ULC = Unit Under Calibration
2 This result of calbration was made on requested ot the poinl specified by cusiome:. * AP = High-part gige . Low-pon gide g )
LA = e = A A TR Tha nepartad uncertminty of measurement was based on 2 etandard uncertainty multiphad
RSElE S, Comirulon TG 4 179 = A aAERa 1O by & coverage tacior k = 2, providing & leval of confidance of spproximately G5 %
. Thia instrument wan usad clean sir as presaune media
5.This mstrument was installed in verlical orientition and center of connecior was used as tha feference level -ale-
£ The carifficaln & valld only to the lm malibraied o date and place of colibreson
7.This Cariification @ tracaabile to tha |ntarnetional System of Unit mantaned at.
National Institute-of Matrology Thailand (WIMT)
Calibrated by :  Nepparal Phongam Approved Sig v Aifapal £
Issue Date © 21 February 2025 [ ] Phalnos Prabpaipsl
| 1 8ure Suwannasd
Lfr)\u,w Fanurach
Attapel P,
mnﬁ'lﬂun’:yﬁu LlBnansng Fll.l
B 0250406 a 1037343

Al S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &—‘_//’:
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ‘l%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '%’;\/.E\\?‘

it
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e BT THA TS
e Cert.No.: 24P1369
y Page: 20f 2
Certificate of Calibration  Gertificate No.: 2471369
Page: 1of 2
- Without Range : 720 mmHg to 780 mmHg
Equipment : Aneroid Barometer Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )
i i i Pressure
. N This certificate may not be reproduced other than in full,

Manufacturer: Barigo except with the prior written approval of the head of [Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751,07 | 761.97 | 773.05 | 786.91
Model : o Corporate Services 3: Equipment Calibration and Testing Services. UUC" Indication (mmHg) | 720.0 | 730.0 | 740.0 | 750.0 | 760.0 | 770.0 | 780.0
Serial No.: . Error (mmHg) 160 | 029 [ 061 | 07 [ 497 [ 305 [ 691
ID No.: UAE.ANV.013/2547 Decreasing Pressure
Condition As-Received: Used ltem Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Received Date: 05 April 2024 Error (mmHg) 691 | 299 | 171 | 069 | -0.13 | 065 1.56
Calibration Date: 22 April 2024

The uncertainty of measurement was + 0,24 mmHg
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. * UUC = Unit Under Calibration
Ambient Temperature: (23 % 2 ) °C The reported uncertainty of measurement was based on a standard uncertainty multiplied

1 Soi Kk 41 Kkh it R B hak, by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
Relative Humidity: (50 + 15 ) % 81 Soi Udomsul , Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar R
Procedure used: The calibration was by direct i 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 DPI142 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.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

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

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 (NIMT)

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

[ 1Sura Suwannasri
[v/] Attapol Panurach

enaslumuay enaslupunu



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '%’_;\/(3\\?'
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T TR

Certificate of Calibration Certificatall; :F245156T

Page: 1of 2
Equipment : Aneroid Barometer
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.
Serial No.: -
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC 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: 1007 mbar
Procedure used: The calibration was by direct 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 DPI142 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
Issue Date : 23 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[v/] Attapol Panurach

tanmi‘lu'muqu

TECHROLOGY FROMOTION ASSOCIATION (THANI
& MT CALIBRATION AND

$344 PATTANAKARN ROAD

»
AL IRRATO e

Certificate of Calibration Gurtilengs Mo MPIBET

Page: 1of2

Equipmant : id Baromator
Manufacturar: Barar Thig certifcate may nal be reproducad other than in full,
except with she prior writlen spproval of ihe head of
Model : 2 Comperte Sarvizes 3: Equipment Calibration and Testing Sefvicen
Sarial No.:
10 No.t LIAE ANV 151/2650

Condition As-Recohmd: Lsad flom

Received Date: 24 My 2024

Calibration Date: 04 Jurs 2004
Reference: 2405-0918WSC Submitied by:  Uniled Anslysl end Engireerng Caneultant Co. Lid
Ambient Temperatura: | 23 T 2 ] "0
P L 15 B1 Spl Udomauk 41, Sukhumvll Road
Rpiative Humidity: (50 +15) % R X s 5

Bangchalk, Phmkhanong, Bangkok 10260

Atmospheric Pressure; 1007 rear

Procedure usid: The calibrlion wes conduched by direct comparson method against Prossure Measring Inssruments
Siandand according (o indcuse calibrmtion procedure CP-PAT, using * DKD-R &1 | Calibration of Prossure
Gauges, Edition 032014 * a5 & pukichines.

Condition of this rosult of calibration

1 Rederence standurds instrum

Instrumant Modal Serial No.
505048 MP.00g2.24

1} Standars Baromatar DP11a2

i Instrument was installed |n vestical orematon and conte of the cial was uand a fhe referance e

ikt of cafibtalion was made on s » point spaciiad by cuslamer

4.Tnix of caiibration instrumen! was in Sheolits pressins
5 This instrumen! was used clean air as pressurn media

B Tha cartilicate (& vald only 1n thi fam catlihmted on date and place of calibraton

T This Centifksalion is taceabia lo the International System of Unit maintained through:

Mational Insbtute of b

alagy Thaiand (N

Calibrated by 1 Sukaan Khankaow Approved Signatory © _ _ﬂf{:‘}u_j’ P
|ssue Dita ; DB i 2024 [ 1Phaknes Prabpnk

[ ]Sura Suwannaer|

-
1T Attspat Panurach

mnms'l.ﬂn'm
n 0316957 o

Cert.No.: 24P1367
Page: 20f2

Result of calibration:-_Without
Fungtion;- Absolute Pressure Measurement

Increasing Pressure

Range: 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35| 1022.10 | 1032.61

UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0

Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

Decreasing Pressure

Applied Pressure (hPa) 1032.61 ) 1021.84 | 1010.88 | 1000.82 [ 990.20 | 979.52 | 968.48 | 957.17

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0

Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was + 0.25 hPa
*UUC = Unit Under Calibration

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

-00o-

enaslupunu

Cort,No.: 24P185T

Page: 26

Bange : 960 hPa to 1030 hPa
1t Estirmats )

Scalo Inderval : 1 hPa (T

884,32 | 1001 76| 1010.87 | 1620 68 | 1030.52
10100 | 16200 | 103008
0,87 0.88 -0.62

nGiaton Fa) | 8aD0 | 6700 | 9800
Emror {hPa) 2027 186 237

Decraasing Pressure
Fopiod Pressur (1Pa) | 1990.52 | 1021,07 | 1011.30] 1001 B3] ee2.3p | oszas | 07177 | B6050
U on Paj | 1030.0 | 10200 | 101 0| 9900 | @800 | o700 | 6s0d
Estor (nPa) | a8 | am 23 | 243 | 17 | 0

nel

Th riginty of messurement was £ 030 hPa

= LHJE = Unit Under Caliaration

The repared uncestainty of measutemant wis hissd oh 2 standed uncenainty mu

by @ cowrage fect: provicing @ levet of conficence of apgrocmalely 95 %

-obo-

A-Jhr\pr:v

toneslumyny




TECHNOLOGY FROMOTION ASSOCIATION (THAILANTRJAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

NEIKOK 1

Wt T TIEs
CALITRATION #9988

Cartificate No. - 25P1380
Page: 10ol2

Certificate of Calibration

Equipmant : Aneroid Baromater

Ranufacaes! Barign Thia ceriificase may nok be reproducad oiher th
Exoapt with the priar written spproval

Model - - ) - E
Cieparsle Serices 3 Equipment ¢

Serial No.: -

10 Na. UAE.ANV. 1252550

Condition As-Received: Lisad [lem

Recelved Date: D4 Apnl 2025
Calipration Date: 7 Al 2025
Rafarsnce 25040 Submitied by:  United Anab it Engineanng Consultan o, Lid
Ambiont Temperature: | 23 £ 2 ) °C

& =% ol Uds Sushumwt Road wehe
Rafatlve Humidity: 51k 15 )% 81 Sol Udomzuk 41, Sushumyit Road, Bangehak,

Phrakhanong, Bangkok 10;
Atmosphirlc Pressure: 1005 mbar chas.

Procedure usad: The cafibration was conductes by direct compansan method aqainet Pressure Measuring rstniments
Standard sccording io salibration procedare SR80, using * DKD-R. 6-1 | Calibmsan of Pressum Gauges * as
a guidalines

Condition of this result of calibration

1 Rederunce standards instrurments -

Instrument Madsl Sarinl No, Due Date
1) Standard Barcmatar OPI42 1422505046 MP-0133-24 15 May 2025

Z.This instrument vas inatalled i verical crientabon and centar of tho dial was used &s the raferance bevel,
A, This rosult of calioration was made on reguesied at tha poin spacifed by customes

4 Thie mesult of calbiration instrument was in absolide pressurs

5 nstrumant wea used cean air o prassurs media,

0.Tha cartificats | valld oaly to the iism calibrated on dete and place of zallbrstion

7 This Cortification is tracaabils to e |nbemational Syatem of Unit maintained the

~Hpfiorial Irstitite of Matrology Thalland (NIMT]

' | P
Caflbrated by :  Kasdgon Sahvicha Signatory | 1apo|
Issua Date 21 April 2028 [ | Phalinee Prabpaipal

[ ]Sura Suwsnnaed

[+] Attapdl Parurach

wnms‘l:imuqu

o
)
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES HHE=HlKy
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 @;

TEL. 0-2717-3000-24 FAX. 0-2719-9484 MBC T TEATES

T e

Certificate No. : 24H757
Page: 10f2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
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.
Serial No.: -
ID No.: UAE.ANV.132/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: (50 +20)%
Bangchak, Phrakhanong, Bangkok 10260
Procedure used: Calibration were conducted using in-house calibrati CP-H02 ing to
with standard chilled mirror sensor for humidity function and with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International 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 j pp Signatory :
Issue Date : 18 April 2024

[v] Chakrit Waewwanjua
[ 1Vipom Tantiyawutti
[ 1Unnopphol Harachai

enaslumuR

Riault of callbraion:- Withaut adjustment
Funcfion;- Avsolte Pressue Measuremant
increasing Pressure

CertNo.: 2671330
Paps: 201 2

Hange ; hiPe 1o 1030 ke
Scala interval ; 1 ha | The

2,25 | 100135 | 00678

[Apriied Praasum (rPa) ve1.40 | rre0 | earan
[Ulc ndication mPa) w00 | o0 | &

wond | 10000 | 1o

|t sy 140 | 190

-2.25 136 | o+

Decraaning Prassure

Apgibet Pressuce (hPa) 102944 | 1012.30 | 100948 | 1000.64 | w138 [ oevea [ orree | sore
ULIC* Indication {hPa| 10300 | toano | 10100 | 10000 | ssop [ weon | wrop | veca
Erver (s W& | oro 2 | 0% 0 | e | e

The uncestainty of moasummant was = (.35 hPa

= Unit Undet Calibratian
The reparied »

oartaTy of measarement was bassd on

# sfandand uncenainty mutiplisd

by a covarags # k=2, provading 3 levael of confidence of appeoxkmaely 85 %
~alo-
'
wnanslupuAn
Cert. No.: 24H757
Page.: 2 of 2
Result of Calibrat Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Hu Reading Error of Measurement
(C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 41 0.9 1.6
25.0 60.0 61 1.0 1.7
25.0 80.0 76 -4.0 18

Result of Calibrat
Function: Temperature Mea:

Standard
Temperature
C)
20.007
25.032
29.997
35.010
40.019

UuC* : Unit Under Calibration

Without Adjustment

surement.
uuc* Uncertainty
Reading Error of Measurement
() (°C) (#°C)
205 0.493 0.72
255 0.468 0.72
30.0 0.003 0.72
35.0 -0.010 0.72
39.5 -0.519 0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

engslupmuR




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 MBC T TEATES
T e

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5

Certificate of Calibration i

Equipment : Dial Thermo-Hygrometer
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.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity: (50 £20)%

Procedure used: Calibration were conducted using in-house calibrati CP-H02 ing to
with standard chilled mirror sensor for humidity function and i with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International 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 j PP Signatory :
Issue Date : 18 April 2024 [ ] Chakrit Waewwanjua

[v]Vipomn Tantiyawutti
[ 1Unnopphol Harachai

enaslumuR

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVI
11 AN BANGH

Certificate of Calibration Cartificate Mo. : 24H148t

Page: 102

Equipmant Diigital Thermo-

A Sigicen This carlifica bee reprudieed other than in 1l
exoept with the priar wiitlen anproval of the head of
Model - TH-I2A Corparale Sanvces 1 Equipmant Caliiralion and Testing Seivces
Serfal No,: 435031147
1D Na.: UAE EFM.O0S/256T

Condition As-Received: New lam

Recelved Di 10 Juily 2024
Calibration Date: 15 July 2024
Raference: Submitied by:  Uniited Analyat and Engineering Constiltan Go_Lid,
Ambient Tamparature: | 25 =3 °C

x 81 Sai Lidomauk 41, Sukhumvet Road, Bangchak,

Rolative Humidity: [
Phrakfiancng. Baagkok 10260

Procedure useq;  CEBbElon wam corducted vsing ii-hauns calration provedim GP-HO3 arcondng fo cempaisan
with standard ehillst mirer sansor for humidity measuremant function and comparison with standard

P prabe for tampersi t function into humidity / temperature chamber,

Condition of this result of calibration

* Refarancs smndards mstrumants
Instrumsnt Madal Sarial No, Cartificate No, Dug Date
1} Standard Chilled Mirme Hygromater Sensoe Ciaw Prirma || 1863 21818 25 Sep 2024

2) Handheld Thermomutsr With Senscr 233z 08 Moy

4. Tha corsficate is valid only to the fem calibmbed on date and place of calibration,
2. Thim Cartificabon m tracesbie to the internationel System of Uil maintained Mroughe-
Thundar Scientific Coparation, NVLAB Accreditation No. Calibration 200582-0

~Technology Promotion Assoziation (Thalland-Japan |, NSC-ONSC Accraditad Na, Calbration D008

V\?O‘G\"\
Approved Signatory

| Ehaksit Wamwwanitin

Calibratod by :  Surns? Phansud
Issus Date 17 July 2024

[v] Vipam Tantiymwutt
| Unnepphal Harchai

wnms‘l:imuqu

Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Error

(C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 43 29
25.0 60.0 60 0.0
25.0 80.0 78 -2.0

Result of Calibratiol

Without Adjustment

Function: Temperature Measurement.
Standard uuct
Temperature Reading Error
C) () (C)
20.014 20.0 -0.014
25.033 25.0 -0.033
30.010 30.0 -0.010
35.027 345 -0.527
40.013 39.5 -0.513

UuC* : Unit Under Calibration

Cert. No.: 24H753
Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
(#°C)

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-
Rasult of Calibration:- Without Adjussment
Function: Huurridity Massurament
Referance Standard uuec*
Temperature Humidity Reading
(WRH) (%RH.] 1
a0 im
4B
58
&8

Ruesull of Calibration:- ‘Without Adjustment

Function: Tamparature Measuemeant
Standard uuc*

Temperaturs Raading Error

"Ch r'c) ['c)

20014 203 0286

24884 252 0218

30050 anz 0160

40.027 #01 0073

UUC™ | Unil Under Calibration

reported uncerar

by covarags factar k= 2.00, previding confidence level approximataly 85%

-odio-

y of measurament was bass on standand uncartsn

engslupmuR

Cort. No.: 2441488
Page: 2 of 2

Uncortainty
of Measurement

Uncertainty
of Measurement
£'G)

042
0472
042
o4z

ly mestiplied

wnms'l:imuqu




TECHNOLOGY PROMOTION ASSOCTATION (THAILANIMEAPAN)
CORPORATE SERVICES 3 EQUIPMINT CALIBRATION AND TESTING SERVICES

F34/4 PATTANARARS ROAD SO1 18, BUANLUANG, SUANLUANG. BANGROK 11250
TEL (2717300024 FAX (-2710.5484

Certificate of Calibration ~ Gerifieats fo.: 25700
age: 12

Eguipment ! Deal Tharme-Hygromater
Manutsctursr: Bango This certificate may not be teproduced other Sun in ful,
mxcept with fhe phiar writlan appraval of the bead of
Madal : - Carporate Sardces 3 Equipment Calbostinn and Testing Sendces.
Sarial No.: -
1D MNo.: UAE ANV 001/3548
Condition As-Recefved: Lised [am
Rocoived Date: 04 Aprl 2025
Calibration Date: 10 April 2025
1o 17 Aprl 2025
Reference: 2504-0193WSC Submitted by: Unitsd Analyst and Engirnering Consultant Co,Lid.
Ambient Temperaturs: | 25 £ 3 ) °C
Relative Humidity: (sr ka0 )X 81 Soi Udomauk 41, Sukhurmyil Rosd, Bangehak,

Phimkhancag, Banghck 10260

Procsdurs used: Calibraticn werm conducind using ir-house calibmion procedure CP-HDZ socording ie companson
with standant chilad mirror sensar for hurnidity massurement function and coempanson wilh stendand

b for Turztion inta Aumidity | tamperatura chambar,
LCondition of this result of calibration
1 Refetence standards instrumerts |
Instrument Madel Sarial o, Cortificate No. Dus Oate

1] Ghilled Mirmor Hygrometer Dew Master 44t 20688 10 Sep 2025
2} Handhaln Tharmomatar With Sansor 1621 AGAZIE 281978 25 Cot 2025
2.The cerificats a valid only to the jtem salibrated on date and place of callbration.
3. This Certification is tracantle 10 the Intemationsl System of Unit maintanad througk.
~Thundes Sciantfic G NVLAS Mo, 2005820
~Tachnalagy Premation Association (Thailand-Japan), NSC-ONSC Accradind No, Calibratien D08

Vipor
Calibrated by :  Kraipap Ofrat Approved Stgnatory :
Issue Dats © 18 Aprt 2025 | ] Chakelt Waswwanjus
| |Pemiticpa Tameyskul
w1 Vipom Tantyeswutth

mnms'l:imuqu

CALIBRATION LABORATORY CO.,LTD

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER ' INSTANTEL

MODEL /! TYPE TRLAZRONTIIALZ

SERIAL NO. : UNI2394/ UM 2394 [UAE.EFMLI12560]
CLID. NCx : 251801345
240608059619

M ix-Lasoratory [ oN-siTE

JOB CONTROL NO.

CALIBRATION SERVICE

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,

Bl AOLUDOMSUK 4, SURHUMVIT ROAD,

BANG - PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : (18 June 2024 DATE OF ISSUED : 12 June 2024

Phe cepurt wl calibieation shull nat be reproduced esvept in ull withaut approval of the Catibration Lubaratory Co., L.

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

#=#

Mongkol Yowmsoontorn

Approved By ¢
Authorized Signatory
12 June 2024

i Calibeatbon Corifisan duetmgnis e eeshii 1o mutivonl siamiardy, whih resliee the wnie of wseasoremesy soeorsing o i
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Resuli of Callbration:- Withaul Adjustmant
Function: Humidity Measuremant
Referance Standard uuc Uncertainty
Temperature  Humidity Reading Comsction of Measuremsnt
("G} (eRH.Y RH) [%R.H.) (£%RH)
250 401 40 [{%] 1.7
250 B0.0 ] oo 18
250 an.o Ll oo 19
BRasult of Calibration:- Without Adjustment
Function: Tamparature Measuement
Standard Uue* Uncertalnty
Tomperatws  Resding  Correction  of Messurement
re) "C) *Ch (£7C)
20,012 205 -0.488 o7z
25.034 250 0.032 0¥z
30.092 30.0 0.032 o.72
35022 8 n.522 072
A0.040 |0 1,040 .72

Uuc* : Unit Undar Calibration
The repored uncerainty of messurement was base on standard uncersinty mulipled
by coverage factor k= 2.00, providing confidance kevel approximately 85%.
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REPORT OF CALIBRATION
FOR

VIBRATION METER

INSTANTEL

TAAZSOLTIIAINT
SERIAL No). 3 UMIZISUMIZINM |UAEEFMLO912560]

DATE OF CALIBRATION i 1 June 2024

ENVIRONMENT CONDITIONS ¢

Temperanite : 3k 2% Relative Humidity : (55 15) %RH

PROCEDURE USED :

Tlein batiument witn calibruted usider procedure Mo, CLC-CPEE-08 hasad on 150 16063-21 us cabibration guideiine.
Tl culibration s parfiemed by using Digial Muttimeer, Pregrammable Timer Counter,

Aveeleromerer ared Measuming Amplifier which muinmained by the Calibranen Labosstory o, Lud

REFERENCE

1. Digdital Mulbtimetar, Wivewek Model 1281 SN 29324,

STANDARD U8

rugmmaahie Tiver Coanter, Phibps Model PMORRGE S0 SMa07 101

it with Messiring Amplifier, Biocl & Kjser Model 8305, 2528 8. 197018, 1434988,

TRACEABILITY

I The mes rvenin arg srsenbbe o 1 System of Luits (ST}, terongh Acronmaticnl Radio of Thatland 1t

No, 0503182, Dhie Dinde 21 July 2028

eabile b International Syvswem of Units (SE, through Acrommtios] Rucdio of Thatlad Lid

S04 | Dse Dane 13 Moy 240

ure trneehble o Inb FSyatem of Units (51, throagh National Institute of Metrology (Thailal)
B

UNCERTAINTY
i penuremen is staled on fhe sundand y of Ttig

Th e uncertainty

ol distribution comesponds ko o covernge probability of approsimoiely 05 %

11 has been ovalvneed ocgording 1o the “Fvadusbion of the Unceruunty of Mensurement in Cadibration (EA-442 M:2022)°

Certilicate Mo, Q24050419
FA 140811223 e 2 a4
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CALIBRATION LABORATORY Co.,LTD.

W01

Pl Laddohrm, Banghok 10230

Tol, (STRO58)4 Fax anica-atocamry. com

CLC

Ascreals
T 4ran
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

CALIBRATION DATA
I ACCELERATION RESULT
3 point STD Redding | DUC Reading Carrzetlon Lincersaingy
Mode
Lu) ( frequency ) lg) (x) (i) i of rdg. )
[E) 3l Ha o0 oo =000 14
o S0 Hz naon G402 0,002 Lir
LK A0z peak lAon 0503 0,003 [
uh 40 He 1600 04 100 2.5
(1 2 50 iz 7 76 {00 2%
0 1k} He n3on 1303 0,003 1.9
o [LEIREES 0,400 0405 {0,005 L
s 14 Hz |k 6,500 o507 S (K3
(] 1 e 11,500 0.60E 0,00 15
07 1061 He 15700 LT 1006 2%
L VELOCITY RESULT
et piskne STD Besding | DUC Reading Correcthon Uncertainty
(RN { Trequensy | s i ) { i ) mmis | Titsolndg )

} 401 He 3 0 1 A.00% (K]

4 LTE A0 4028 0,028 ]

5 3hHz fesk 3,000 SiH36 L6306 [E ]

i L 6.AKK 6049 a9 L&

7 30 iie 7.0 058 039 [E)

b | 100 1 BRI 37 4037 [0

] 100 1z 40000 4049 h04e L6

=] 100 He pesk S0 5K 1L.05K L6

6 100 1z 6,000 D06 4h LS

9 100 He. 7 i S (K}

Cerdificate No. Q24059019
P01 10511223 page 3 of it

enaslumusiiE

@ctocifibeation

CALIBRATION L\HUR&TI]R\ CU..LT

TN,

Tul. 02 ETB-0363 e, OZSTE-ZET2 wew gablaboniiony oo

CLC

Accredtien
ARG LT

CERTIFICATE OF CALIBRATIO!

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER 3 INSTANTEL
MODEL / TYPE H TIIAZS01/T2LA2901
SERIAL NO. UMI2305/UM 12395
CLID, NGO, E: 251801350

JOB CONTROL NO, 1 140429042942
CALIBRATION SERVICE E IN-LABORATORY D ON-SITE
CUSTOMER 3 UNITED ANALYST AND ENGINEERING CONSULTANT COL LTD.

BE SO UDOMSUR 41, SUKHUMYIT ROAD,

BANGOHAK, PHRAKHANONG, BANGKOK 10260
BATEOF RECEIVED : 29 April 2024 DATE OF ISSUED ; 03 May 2024

Ul regrort of culilieatinn shall mot be reprodiced exeept o fall withisul appeaval af the Calibeation Laboeatary Co, Lil.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Va

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
03 May 2024
Thia Cslestion Cortifizate lacuments (he Irscyubiliy 1o 1atisnsl sinlardy, whiich reatize five snits 0f messarement secording i the
Imternational Sxalem of Units (571
Certificate No, Q24042942
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CALIBRATION DATA
3 DISPLACEMENT RESULT

Tew point 5TD Rending | DUC Reading Correction Unieertuinty
Made

(o | [ freyguency | [ it ) Comm ) (mm 3 (%ot g, )
0ol 0z 0,030 030 L] 2

04 A0 1z 0040 [} (00 A
s 50 Hr peak 0,050 0,150 [ (R
[ S0 Hr 0000 () S 18
nuy S0z oo noTl 0,001 [}
IS 100 Ha (L300 .0 0,000 1%
[N B B 0040 D040 0,000 24
(.05 10 He itk 0.040 0054 0000 19
006 100 iz 0,060 0061 R LK
i 10K FLe 007 06T 0.1 (B

Naode. The Scope uf Aceredsied ANAB Centificate No. ACTIM-2814 Verdon 012 Puge 1.2 of 67

= menis Cobibratione marked " Mot ANAB Aceredied " i this Certifleate have been included for completeness,

Vs vepart is valia for the above statee instrument’s only.

a2 End of Cortificate g8
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REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL [ TYPE TRIAZSOLTIIAINO
SERTAL NGO, UMI2395/UM 123095

DATE OF CALIBRATION 30 April 2024

ENVIRONMENT CONDITIONS :

Feinficratare & [BLE SRS

tumidity : (55 15) %RH

PROCEDURE USED -

Thia nmrurman wan calibrored under procedune No, CLO-CPEEE besed on 150 16063-21 5

fiwation gubdeling
‘The calibration was perfoemen by ising Digitl Multimeter, Universal Couiter,

Aveeleameter i Mensiring Amplifies which maintained by the Catibiation Laborutory Co., Ll

RE

HENCE STANDARD USED ¢
Drigieal Mislimeter. Witvenel Model 1285 S/ 28320
2 Universal Counter, Hewlen Packand Model 83154 8N J4BA1 5042,
¥, Acceloromiier with Mewitrmg Amplifier, Brocl & Kjoer Model B305, 2515 S, 397018, 2434988
TRACEABILITY :

| The measurerments are fracetble to ltermutionn? Systzm of Unies (51, through Acvommutival Rasdio of Thaiiund L

Cemifivate Mo, 05031623, Due Date 21 July 2025
The mexsurgiments ore raosdbie o Internationil System ol Unips €511, fhrough Asronautical Bodie of Thailond Ll

Cemttflcan e, 17-0H 523, Die Do (4 December 21034

sl eaents wra praceibbe w ntemational Syaen of Unii (5179, throwgh National Institate of Metrology (Thoilundy

2-73, Mg Date 26 Sepieniber 2024

UNCERTAINTY ¢

The reported expanded umeernimy of measurement is stoted as the standand

by the covarage factar &= 200 which for a normasl d I pandds fo o e

v ol upprosimutely 95 %,

It b beenevalunted aceonding s the “Bvaluation of the Uncerainty of Measurement in Calilation (EA=AAI2 M:2022)

Certificate No. Q24042942
FA-111-85/12-23 | paze 2 uf 4
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CALIBRATION LABORATORY Co.,LTD.

21047, 14, 54

gk 4, Pracert Manuhl fict, Lodbhien . Banghoh 10230

Toi, AE-570-000 4 wwe ci-nboiory o Emal nab o

CLC

Anorediied

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

CALIBRATION DATA

LACCELERATION RES!

Test piaint ST Reading | DUT Reoding Carrestion Uneertainty
Mode :
(¥3) [ Frequency ) ig) fg) fa) T Mo of g )
[ 3 S0 He LU L 0302 .00 1%
nd 0 He 400 D4 004 1h
L2 013 penk 500 {15215 0,005 1
o e a.600 (L2010 LO0T 14
LU S0l .70 0.708 ~L1{HRK 25
[ 100 1§ aion 030 =00 19
a4 100 e 400 403 -0, KES LI
as 100 ke peak 0500 0508 L0 Lo
i 100 i 1,600 0607 -0.007 23
0y o He 1,70y (TR ) 11,009 15

LVELOCITY RESULT

Tt porkaii S0 Resding. | PUE Rendmg Catrestion LUneertainty
Moxde
| e ) | freiquency ) s b | mmid ) i mmis ) X thof ndp.)

1 0 He 100 LR} RTES 14
4 S Hz 4000 4026 -0.026 (N ]
5 0 Uy peak S.000 5013 -0.63% ik
o St He 6.000 A48 0040 [k}
7 Sth e 7000 761 0,06 (B}
3 100 He 30000 3125 0025 L
a1 o0 iz 4000 4.019 0,039 ()
] 100 He ek 000 L0144 “Ah 0l (i
"t 10 Hx .04 BOGE D061 L&

10 He T T 0.07% 15

Cortificate No, Q24042042

F34N1-03/12-23

CALIBMTIM LABDR&TUR‘; EO..LTD

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL { TYPE t TILAZBTILAZIM

SERIAL NO. 1 UMII3S5/UMI1355 [UAE EFALO02/2560]

CLID. NG, E: 252000637

JOBR CONTROL NO, 3 230608059622

CALIBRATION SERVICE 1 IN-LABORATORY [ ONSITE
TOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

H1SOT UDOMELK 41, SUKHUMVET ROAD,
BANGOHAK, PHRAKHANONG, BANGROK 10260

DATE OF RECEIVED : 08 Jung 2024 DATE OF 1S5UED : 12 June 2024

The report of eallbratinn sball wot be reproduced except b fall without appraval of the Calibration Laborutory Ci, Lol

Calibrated By : Suwit Phuanhbusabong
Calibration Engineer
Approved By : Mongkol Yotsoontom

Authorized Signatory
12 June 2024
T Caliieatinn Coetificate documanty the frscushility 1o natsnal seandards, wiikeh peafice the umits of mesvirewent ascarding in the

Indermntional Sysvent of Usles (51)
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FA-011-0512-23 page | of 4
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CALIBRATION DATA
3 DISPLACEMENT RESULT
Tt puslnii ST Rending | PUC Rending Corectlung Liteertainty
Muode
(ST i Feguency ) { v ) [ masn § i 1 T vl dg )
(T Jolz 0,30 030 0.0 1.5
0 S0 Hz 4 nnap o0 Z
(L11] S0 Hz pk o3 5y n.gon &
00 50 He .06 el =0.001 L&
L0 ke waTh LR RiH] I8
o 100 He A 030 0030 000 pA
04 00k @i L] [aun ]
nns 10 Kz peak ans0 0450 f.000 1.9
1006 100 itz Lo 0061 -0.001 LR
nay [TETRIFS an7n aum A1 1.4

Mt The Seope of Accrddied ANAB Certilicaie No. ACDM-3814 Version 012 Poge 12 of 67

= st Callbeabions macked " Nt ANAB Aceredised © In this Cortificats hove been imluded for completeness

This veport ks valid for the sbove stated Instroment/s only.

### End of Cortificate #2%
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REPORT OF CALIBRATION
FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL/{ TYPE : TIIAIG01/TZIAIIN

SERIAL NO, z UM IT3SSUMILISS [UAE EFM.002/2560|
DATE OF CALIBRATION ] 11 June 2024

ENVIRONMENT CONDITIONS
Temperatury : (3t Relative Humidity (25 15) wRH

PFROCEDURE U
T

ED
SCIEE-DS based on 190 16063-21 as calibrution guidaimg,

sruient win eafibrated wnder pricedure No. €
The ealibration weas performel by wshig Digiial Mulimeter, Programmable TimenComier,

Aceelernmeter and Mensurag Amplifier which malomined by the Calibration Lobortory Co,, Lid

REFERENCE STANDARD USED :

| Ealgital Multanetor, Waveick Model 1281 5N 291240,

2 frogrunmabie Trmer Counter, Philips Model PMAGRIE SN SMBGTTIH

3. Aceelerometer with Measuring Amplifies, Bruel & Kjaer Model 8305, 2508 SN, 3970 HE, 2434988,

TRACEABILITY

I The wre wacenble 10 | Sypntern o Llnits (54, through Acronsutien] Radio of Thailand Led

Cenificate No. #5-031

. Do Date 21 July 2028
2 The wensaremeiy are tmeeabibe i Intemotional Systent of L (51, through Aceonsutioad Ridio of Thailand 1,60,
Cenificare No, 07-005024 , Due Deste 13 May 2025

3 The meaniziments i racenbile b Intermations] System of Uits (S1h thiough Sativnol Dnstinee of Meoology {Thailansd)

Cemfleate No. AV-0052-73, Mane Diits 26 Seplember 2024

v af peasermen i staied is the sandand af

ok = 2,00 which fr o sorel dserdl e 45 1 o coverage p itity of apy

averge |

In s heen evaluned secording w ihe “Eval at thel of i Calibeation (EA-4T2 M

Ceriifieate No. Q2403022
FA-0T1-0501 2-23 puL:i af 4

wenaslainau

etcralibeation



CALIBRATION LABORATORY Co.,LTD.

35 b

ot MAresall 23 Yank 4, Piimsiert Manbsl Rl Lt Bangho

-t ssisfest-boraty, com

Tal 0257803

Fisw 02570

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

CALIBRATION DATA
1 ACCELERATION RESULT

Tesz poine STD Heading | DUC Rendng Comestion Useertningy
(g) e {g) gl lg) E(bofrlg )
a3 s 300 0.2y =EhAWx 19
s 50 Hx A o7 =003 Lo
[5] 30 Mz penk 0500 0496 #0004 (N
i 30 Hz U.a00 0,594 .00 15
o7 RIRERS 0,700 0,693 HILOOT 5
ol 10y He 3n0 0,301 <001 (R
o4 (TIAEFS 400 359 0001 I&
o5 100 e etk nAnn (IR +nnd L6
e 100 He LU D596 HLDD 28
L) 100 He 1700 bt =g 25
LVELOCITY RESULT
T e STI Rending | DUIC Rending Cuorreetion Uneertainty
Mude
1o | [ fruquency | 1 mmiv ) {aems ) L' 3 +(thaf sy )
k] S0 Hr 3.000 jo1s 013 (B
4 S0 He A.000 A.028 003K (R
3 30 Hx peak 5000 5036 R EL L%
L L3 .00 LA =0h03% LB
T 50 Hr 7000 TAME (LI s
b | 10 bz 3000 ERUIE -00i4 La
2 100 fiz A00 4021 0021 Ia
*3 100 He peak 300 H29 <0029 Lo
i 14Kt He B,000 6032 0,031 i3
100 Hz 7000 TR 1,018 (&
Certilicate No, (241159622
FR-a11-015/12-2% mige 30f 4

lenenslupu T
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL /! TYPE TLAZSOLTZIAZ0L
SERIAL NO. UMI2ZEER/UMIZBER
CLIT, NO. 3 251900037
240429042943

M iv-rasoraTory O ox-site

JOB CONTROL NGO,
CALIBRATION SERVICE

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT OO, LTD,
B1S0LUDOMSUR 41, SUKHUMVIT ROAD,
BANGUHAK, PHRAKHANONG, BANGROK 1260

DATE OF RECEIVED : 20 April 2024 DATE OF ISSUED : 03 Muy 2024

Uhe ceport of ealibeation shusll not be regroducod exeept In full without approval of e Calibeagion Laboeatory Co., Ll

Calilirated By : Suwit Phuanbusabong

Calibration Engineer

oo

Mongko! Yotsoontorn

Approved By :
Authorized Signatory
03 May 2024
This Culibwation Certificate documents the traceshility 1o nufionsl standardy, which realize the snis of messureossens agcording in the

Intermatienal System uf Umits | 1)

Clertifieate N, (24041943

F3-011-05/12-23 wpage ol 4
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mcleralibnation

CALIBRATION LABORATORY CO.,LTD.

z i Prosser] Warmuk ok . Prisart Maruit B | Sanghok 10230
Tel, 02-5TR-AI534. Fax: 02-57H- sty com oy com
CLC
Accratiied
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CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | PUE Reading Ciorrection Ungerizinty
Mode

Lnm § { frequency | { i | it | { mm ) (%ol rdg. )
nol 50 Hz 30 WA A0y 2%
nnd LUSTFS a0 (K (L 1
00§ nlie peak 0,080 0040 L 1.9

) <0 Hr 0060 0,059 #0001 1
T =181 0,070 0,06% +0,001 15
LRI 10 e o3 H.030 oo 25
[0 100 He A pag g 000 hh |
hos 100 He peak 0050 005 0.000 19
o B 1 0 0458 +HL0M] ILE
{{Hing o Ve 0 R0 =00, (3

Node. The Scope ol Accredied ANAB Certificote No. ACTM-2E14 Version 012 Puge 1.2 of 67

= mens Calihmtions marked " Not ANATL Acerediied " in thin Certifleate have been iieluded for cunpleieness

This report s valid for the alove stated inarument's only,

a2 End of Cortificate #54
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REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL/ TYPE TIIAZSNLT2IA290
SERIAL NO. UNTIZERE/UN I 2888

DATE OF CALIBRATION 30 April 2024

EXVIRONMENT CONDITIONS @

Temperatare © (k2% Reltlve Womidiey : (55 15) %mn

PROCEDURE USED
Phas imstrimicisl was calilitated under procedure No, CLO-CPEE-DR based on 1500 16063-21 ai calibrution gusdeline
The cufibration was performed by using Digital Multimeter, Universul Counter,

Aceolerometer amd Measaring Amplifier which maintained by ihe Calibration Labdratory Co,, Led

REFERENCE STANDARD USED 3
1 Drigiml Multimter, Wavetek Model 1281 §/N 29320
2 Undversal Eounter, Hewlefs Packand Model 53154 SN BARAL MDY

3, Aceaferometer with Mensuring Amglifiar, Brcl & Kijier Madel 815, 2525 SN, 3970 18, 2434544

TRACEABILITY ¢
| The meartrements ire traceable 10 Infernational System of Unit (511, throagh Asroniutical Badio of Thallund Lid
Cerficute No, (0503 1623, Due Duie 21 July 2025,

2 The mensuremints are tnwebile 1o Intérrational Sysiem ol Unis (811, theough Aerorauical Badio of Thaflund Lid

cale Mo, 07012028 Dise Dutie 04 Beveinber 2024

5 The are bncebbe to Sywiem of Uidts (81), heeugh Natioal bogtitule of Meology (Thailand)

fieatie N AV-D052-23, D Dute 26 Sepepber 2024

UNCERTAINTY ¢

The reportedd xpanded mneeruinly of mezsurement 15 stated a3 the stndard umeertnimty o mewsurement multiplied

b the poverape fi E 2000 which far g normal distrib B 0eoverage [ v of upproximalely 95 %

in Calibrtion (EA=4/U2 M:20221"

11t s bron valunted seeording wthe "F of el v ol M

Certificate No. (24042043
F2-01 1-0512-23 e 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

LM,

i Prmn, Mams

Tel (25TE-035M Fae 025

249 Yank 4, Pravert Manuih A, |oc

CLC

Ascamditat
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREME RESUL X ) without adjustment () adjustiment
L ACCELERATION RESULT
Tt kit STD Reatting | DUL Resiting Cottection Lieeriniisy
Muode
(1) | frequency | () (gl (gl 4 Haoof g )
o4 50 Ha I @3 0,001 k]
o 500 1 (Al o402 A D62 Lt
s 50 11z peak (5K o568 4,003 L6
Lt S0 1e LEEC G605 b DT
a7 501z a4 0,747 ~{H M7 23
0n 100 1z o300 [I&1T) 001 1.9
14 100 1z 1400 0403 (L3 1.6
ns [IRNFS Penk nsun (RIS LW Le
A 100 112 (400 (406 (1.0 15
07 100 He 11,700 0.7 014K 28
LVELOCITY RESULT
il ST Heading | DUC Rending Currection Unwertminty
Muode
Tas § I frequency 1 { s ) (TR 1 s b (% ofndg |
i 500 e 300 1084 =n.m2 (B
4 30 Hr 4. KK 340 RNTERS 18
-1 50 Ha peak 5 ek 4437 “N0eE I.&
i 500 1 A 5419 08 1&
7 30 He 7000 6404 A1 01, 1%
L] 1043 e LTI 24w 013 16
L] 100 Hz 44000 3970 H02 14
5 1001 Hz ik Sa00 44965 RUNTEES (¥
] 100 e 6000 5955 +Hihd4 L
M |0 Ha: .00 fh44 0056 LE

Certificnle No, (324042943

FR-011-05/12-23

PALSIRELE L i . Bemar Manui

mptwi0, Banghok 10

Tl ATROIES F st cai-aborgty com Bl s Bhersiey i

CLC

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL

MODEL/ TYPE TIIAZSNLTZIAZY01

SERIAL NO. UMI2SRHUMIZERY [UAEEFM.005/2561]
CLID. N ¥ ISIBOIR0S
240608059620

M ivrasoratory O ox-siTe

JOB CONTROL NO.
CALIBRATION SERVICE

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 501 UDGMSUK 41, SUKHUMYIT ROAD,

BANGUHAK, PHRAKHANONG, BANGKOK 10260

DATE OF 1SSUED : 12 June 2024

DATE OF KE D 08 June 2024

Vhe report of calihration shall ool be reprintuced except in Tull without approval of the Calibiration Labarutary Ca, Lid.

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

ol

Mongkol Yotsoontorn

Approved By
Authorized Signatory
12 June 2024
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REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL/ TYPE TLIAISNITIIAZHN
SERIAL NO, UM IZEE9/UMI2889 [UAEEFM.0052561]

DATE OF CALIBRATION 11 June 2024

ENVIRONMENT CONDITIONS :

Temperatire - w2 vn Humidity © (55 15) %R

PROCEDURE USED :
Thin instrumeit was calibeaied under provedur: No, CLC-CPEE-08 based on 150 16063-21 aw culibration guudeline,
Thie calibration was performed by using Digitl Multimetor, Programeable Timer/Counter,

Acctlormetur amd Measusing Anplifier which mabnuined by the Calibration Laboratory Co, Lid

ANDARD USED 3
ul Multineter, Wovetek Model 1281 5N, 20320

RENCE

2 Progenmmalie TimesCounter, Philips Mostel PRGGHOE SN SMB0TI0)

}, Accelerameter with Mensuring Amplifier, Braet & Kjeer Model RINS, 2525 SN, 39701 52434988,

THACEABILITY :
1 | Syatens of Uain (510, through Aerensudieal Radio of Thuilaed Ly

The i are frageahie 10

Ceificats No. (15031623, Due Thto 21 huly 2025,

3 T ineadurenients are fraceabde 1 Inlerational Systens of Uity (51, through Aeronswical Radio of Thaitmd Ltd

Cenifieats No, 07485024 , DueDute 13 Muy 2015

3. The mensirements are traceabic 1o iemationsl Syssen of Ubits £51), throngl Notional Instiiute of Metrobegy { Thailmmd)

Certificuie No, AV-0FS2-23, Due Date 26 Seplember 2024

UNCERTAINTY 1

arferd expundid uncertsinty:

seaniareinent i viated aethe sundord v ol 1l

by e covernge faptor k= 200 which fur o ooemal di potcd Lo 0 COVErngE T y of app

1 by boens evaliied secording w e “Evaluation of the Uncenainty of Measurement in Calihmtion {EA-202 M;2022)°

Certificate No. Q2405H:10
F3-011-65/12-32 page2 of 4
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS « ( X ) withoot adjosiment () adjustment
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE TILA2S01/T2LAZ901
SERIAL NO. UMI336HUMIII6N |UAEEFM.053/2501]
CLID. NO. i 251900391

40515050332

M iv-Lasorarory O onsire

JOB CONTROL NG,

CALIBRATION SERVICE

CUSTOMER 1 UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
K1 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGOHAK. PHRAKHANONG, BANGEOK 10260

DATE OF RECEIVED : 15 May 2024 DATE OF ISSUED : 21 May 2024

Ui vt ol culibration shall ot be reproduced exeepst ln full without aggeoval of the Calilseation Labaeatory Co., Lud.

Calibrated By : Suwit Phuanbusahang

Calibration Engineer

7

Mongkal Yosoontom

Approved By @
Authorized Signatory
21 May 2024
This Calibration Certificsie dogunsents the traceshility to nations! standards, which realize tse units of weusurement according to the
Intermationsl Systom of Usles { 51 )
Certifivate N, 14050331
E3-011-05/12-23
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Masde

{immn ) 1 froqusency ) { s} { mm ) { i 1 X (Youfndy )
noi S0l LAl ULLEN 1,000 15
g 0 e 040 .06 0.000 1
nuE 50 He peak 06430 1,50 1,0l L9
LRI $0 He a0 0.060 1 DM Ik
b7 RIINERS 0,070 noT) -0 LK
b 100 1z o3 0.030 LRI 23
o4 100 ¥z .00 nnan 0.000 21
1,15 il He etk 0,050 050 LR (1
Oy 100 Fz LR o6k 0001 L8
(111 10 H 00T DTl -t i

Node. The Scope ol Agoredited ANAB Cortificate No. ACDM-2814 Version 012 Page 1.2 of 67

= meais Calibrations marked = Mot ANAT Avcrodited " b this Cerifieate have heen incloded for comploiznes

“This report ks valid for the shove stated instrument/'s only.
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REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE TLAISOUTIIAZ01
SERIAL NO. UMI3368/UMI3368 [UAEEFM.053/2561]

DATE OF CALIBRATION 17 May 2024

ENVIRONMENT CONDITIONS

Temperature 2t 2%

Relutive Humidity @ (551 15 %RH

PROCEDURE USED :
This Instrurnent way calibruted inder proceduze 8o, CLC-CPEE-08 hased an 150 16063-21 as calibrason guideline
The calibrution was performed by using Digital Multimeter, Univenal Caunter,

Aceeleromerer and Medsuring Amphifier which mutnudsed by the Calibestion Laboratory Ci., Ll

REFERENCE STANDARD USED :
| Digital Multimeter, Wiavelek Model 1281
2 Universal Counter, Hewlett Packard Moded 33154 S/N. 2448A 1 3042,

5320

3. Avceleromeer with Meneuring Amplifics, Bruel & Kjser Model 8305, 2525 5N, 97018, 2434985,

TRACEABILITY :

| The are traceithlbe io | | Systen of Units (530, throngh Asronautizal Rsdio of Thalland Lud

Cenifleate No. 15-0316/23, Be 1ate 11 July 2025,

are drnceahle o Inteenational System of Units €511, through Aeronautienl Radio of Thatlund Ll

2 The

et fieate No. 17-015923, Pue Dute 4 Deceinber 2024,

3. The mcasurem se raceabie o Indernationsl Sysiem of Lnis (S, (hrough Nationa) itz of Metrolegy (Thailand)

Comificate No. AV-0052-23, Due Dute 26 Sepember 2024,

UNCERTAINTY 3

The reported expanded uncertainty of measurentent is stated ay e standard y o I

b (lve coverspe faotor & =200 which for o soemal distribution corresponis o a coverage probability o approsimaely 95 %,

bn Calibrutien (EA-4/02 M:2012)"

11 has been avalusied uecording 1o the *Eval of thel uf M
3§

Certilicale No. (14050332
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CALIBRATION DATA
MEASUREMENT RESULTS : { X ) without adjustment () adjustment 3 DISPLACEMENT RESULT
CALIBRATION DATA Test polsit STD) Reading | DU Rending | Correction Unesrisinty
1L ACCELERATION RESULT { i b { frequeicy ) e b {mm ) { o | T seornde )
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6 100 B A0 LR ] 2.5 Nuole. The Seope of Acerediled ANAB Cantificale No, ACDM-2814 Version 012 Fage 1.2 of 67
07 [IUIREFS 0,700 0.7 -0LME2 2% * et Calibeations marked " Not ANAB Aceredited " in this Centifiente huve been included Tor completeness.
L VELOCITY RESULT
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CERTIFICATE OF CALIBRATION RERORT OF CALIBRATION
FOR
FOR NOMENCLATURE ; VIBRATION METER
NOMENCLATURE i VIBRATION METER MANUFACTURER 1 INSTANTEL
MANUFACTURER : INSTANTEL MODEL | TYPE i TIAZGO1TZIAII
MODEL { TYPE ' TZIAL601/721A3301 SERIAL MO, 1 UM 1056/ M 11056
SERIAL NO. . UM11056/UM11056 DATE OF CALIBRATION S0 April 2024
2 2 252000389
LD NG, ENVIRONMENT CONDITIONS :
i i i 7
JOB CONTROL NO. d ao""ws 351 O Temporuture | md 3 Retative Mumidiny @ {55 15 vmn
. - VICE i -LaporaTory L] on-siTE
CALIBRATION JER PROCEDURE USED ;
Phis anstrunent was calibrnesl usider priscedure S, CLE-CPEE-BK hased on 156 16063-21 un ealifration yuideline
CUSTOMER 3 UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Fhe calibrativnm wan perlurmed by usnig Digited Mubtimeter, Univenal Conier
#1501 UDOMSUK 41, SUKHUMVIT ROAD, Al sl Meusiring Ampliicr which maisiained by the Cilibeation Lbormisey . Ll

., v NGK! [[R{T1) -
BANGCHAK, PHRAKHANONG, BANGKOK 102 REFERENCE STANDARD LS

| 138 &N, 230

DATE OF RECEIVED : ) April 2024 DATE OF ISSUED : 10 April 2024 1 Pl Muhimerer, Wavetek M

Co. Lt 2 Lmvenal Cinles, Hewiett Prickied Maded 53150 5/N, Z908A 1M
oo Laberatury Co., Lid,

Hll it e reproduced exeept in full without approval of the
blsis il i A 3. Asuelererns with Messning Amplifier, Briel & Kiuse Midel S35, 3535 §0 107018, 2433088

TRACEABRILITY

Calibrated By : Suwit Phuanbusabong I, The calslie tos Intermat ) System of Uil 151, 4 Agrmiutical Waiki of Thailand List
Calibration Enginecr Centifi Doue Dute 11 July 2
2 The thrsgh Asrnmsticn! Ratio of Thalknd Lid
ﬂé % T i Nintossol Tt 7 Mettibogy | Thalluaid)
Certificae Mo AV-DUS2-27, Due Dite 26 Sepienie
Approved By ¢ Mongkol Yotsoontorn UNCERTAINTY
Authorized Signatory The regortend inpanded urcertginty af me i W nmvertninty ol memaremont mulliphiod
10 April 2024 by the cuverne Sactut &= 2,00 which fur @ sarmal distibatii < stcly
This Calibestion Cerfificas documents i traceabilisy fo maunsd standnards, which realize the unks af measursnent secording i the Pt b ] wicuerding 10 e “Enbution of fhe Uisertaints ol Mensuesinent In Ciuliststion (EA-402 M. 2052y
i “nliheution [
Vaternationsl Sywem of Units { 51) Certificate No, (114037351
e 2l 4

Coertificwte No, Q24037351

F3-11-0811-23
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CALIBRATION LABORATORY Co.,LTD.
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CALIBRATION DATA
MEASUREMENT RESULTS : ( X) withont adjustment () adjustment 3, ISPLACEMENT RESULT
CALIBRATION DATA Test point ST Reading | DUC Reading | - Correstion Uncertiinty
1. ACCELERATION RESULT PR Jr—— Piest Cinm) (mm) (mm) | E(%erniz)
Test paint vk STD Rending | DUC Reading Carrection .Lrncu'mjnrr 208 €0 Hz 0,030 1,030 0.000 35

te) { Foquécy) ) (g te) Rl 004 S0 M 0,040 0090 0.000 24
03 04z 4,300 043 el I 0,05 S0t peak 0,050 W50 0,000 I
0.4 0 11z 0400 n40d 0,004 Lt 0.6 50 Hz 01,060 061 0001 14
0s 50 Mz pek 0.500 1505 0,005 L6 =v: Y o P — ”
04 30 Hz o500 G 2l s b3 J00 14 0.030 0030 0000 15
07 S Hz 2700 70H 00 e P 100 1z 040 0,040 0000 21
03 100 1t 0300 0302 1002 19 o i - pro o S0 o
04 100 e (3400 A3 003 16 .06 1001z 5,060 061 0001 L&
03 100 Hz peak (.50 0.505 0005 1.6 007 100 Mz 0670 0.a71 a0t 1LE
il 100 Hz 050 buie il = Nole, The Scuge of Aceredited ANAB Certificats No. ACDM-2814 Version 012 Page 1,2 0f 67
07 10 Ha 0700 070 0me 25 * means Calibratlons marked * Not ANAB Accredited * in this Cenificate have been included for compleieness

L VELOCITY RESULT
Test poing STD Reuding | DUC Reading Comection Uneemuinty

Mode
{ manis | | frequensy | [ ool | s | [ mmis } % of rdig, )

3 ) Hz Z000 1048 0048 LE This eegrart is valid for the above stated insirumentis onty,
q 0 He 4000 4034 0,058 LR

] N H peak 000 LR 066 L4

& Sy Hz 000 60T 079 LE

T M T.000 1080 .08 L8

L 100 He 3,000 ERER) 033 LA

*4 100 Hz 4000 4.045 045 L6

bt 100 Hr: peik 5000 LRILES 1036 Li e End of Certificate 744
6 100 Hr 6,000 B 6T 0067 L*

hi ) 100 He F.000 7079 -0.07% L§

Certificate No, Q24037351 Certificate No, Q24037351

F3-011-05/12-23 F3-011-05112-23
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CALIBRATION LABORATORY Co., LTD. Emﬂﬂmm\l LABDR&TDRY Co.,LTD.

10+11,%4, 565 Sai Pranst Manuh 3, Bangeck 10230
Tul o
CLC
Avcrodited Avernidiied
[Priwny [Enreany
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

NOMENCLATURE t VIBRATION METER

NOMENCLATURE : VIBRATION METER
MANUFACTURER t INSTANTEI

MANUFACTURER H INSTANTEL
MODEL / TYPE : TIIAZGOL/TIIAZI

MODEL / TYPE r TIIAZGUTIT2IAZIL
SERIAL NO, 2 LMIS7UMII05T

SERIAL NO, ¢ UM EIDST/UMIT0ST
DATE OF CALIBRATION 1 30 April 2024

CLID. N() H 252000248

JOR CONTROL NG, T 240429042939 ENVIRDNMENT CONDITIONS

CALIBRATION SERVICE $ E IN-LABORATORY D ON-SITE Vemperulure : 1t Relative Humidiny : (55 18) wRrn

PROCEDURE USED ¢
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. This instrsimant was eadibeatad ander progedure Mo, CLC-CPEE-O8 msed o 150 T6063-21 . o catitmstin gudelmnes,
£ SO0 UDOMSLE 41, & ROAD, Ihar cialilsention was performed by ising Digial Multimeter, Univesid Counles,
BANGUHAK, PHRAKHANONG, BANGKOK 10260 Aveelevomuter utd Measarlag Amplifer which malnmined by the Calibration Laborutory Ca, Lad
DATE OF RECEIVED : 20 Aprl 2024 DATE OF ISSUED : 03 Muy 2024 REFERENCE STANDARD USED :
|- gl Multireter, Waveiek Model 1285 S8 29320,
1 calf ! i : . ey L,
Ul et ol culibrathin shall gof be reproduced except b tull withiue approval of the Culibration Labaratiry Ca., Lt 2 Uriiversal Counles, Hewlelr Packarnd Modal 53134 SN, 244KA 13042

i Aveelorometer with Meisarimg Amplificr, Broel & Kjser Model 8303, 2925 S/, 397018, 2434988
Calibrated By : Suwit Phuanbusabong IRACEABILITY

| Tl mpensiarententn ure imeenble o Dnlermational System o Undie (813, throogh Aevonaitienl Badio of Thalbid Lid

Calibration Engineer
% Certificste No. (15-60 623, Do Dhate 31 July 2025

tavibarsd L,

I The messuremuynts are 1o

+ Fitermabional System ol Uity (81}, thoigh Aeronsutical Radio of TH

=i fewte Mo (1701 5 e Dt U4 Deceiabie

24

ncieable v Tnieat Sywtim of Linis (51, theough National Inatisute of Metrobogy { Thallad)
Approved By : Mongkol Yotsoontom Ce Ne AV-0032-23, Dhie Date 26 September 2024
Authorized Signatory UNCERTAINTY
03 May 2024 Thie reported expanded uncertainiy of messrebenl i stued as the st rastirEmett mulii

CLES

Iy thi e probability of approxim

e Lactor & = 2,00 which tr s nirmal digisibatlon correspands to o

Ty Calilienthon Cornifiate docimunts the trocesbaity to naibnul standirds, which realize the undts of mesiurouset acornting t the
Intcrmatinnad Sysiem of Unlis (51§ I heas beer evalumed pocording 1o the "Evaluation of the Uneermuny of  Measurement i Calibroniomn (EA=002 020277
Cortificate Mo, (324042039 Certificate Na, Q1442939

FA-anI-psa2-21 gpepe 2ol 4
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CALIBRATION qumum C0., LTD.
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CLC
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CALIBRATION DATA
MEASUREMENT RESULTS :( X ) without adjostment { ) adjostment 3. PISPLACEMENT RESULT
CALIBRATION DATA Tt pisiit STIY Mesding | DUC Reading Currection Unicertuiniy
LACCELERATION RESULT [RUTER { frequency ) Mt {mm} {mm ) Lmm |} (%% nfrdg |
Test it STD Readimg | DU Reading Carrestion Lineertainty e 30 Hz 0,030 non (L0000
(53] [ freguincy ) e {81 ful (F] ol ) 0 S0 Hz 0044 a0 004K}
ni RUREFS 3o (IR 00 14 o0 40 Hz penk (54 nosn 0,000 19
o4 50 He 460 04086 SEET LA 008 S Hz UEEE 0.061 0ok 1a
% 50 He peak A n£n7 AK7 L 0z - tTy 00TH .00 L&
LR D He L 0.608 LS n.os 100 He (k430 0.030 0L.IHKY
aF S0 Hr 0 TR0 0,708 1,008 15 {IRIE 10 He 00400 0,040 1,004 & |
al 100 e 0 Wy (ALY LIRS (1) 0n.0s 10 He peik 0040 0D [ 19
a4 100 He 0400 04 0,007 La 0.0 1 e A6 o6k -lang L8
[ 100 11z |enk 1 560 Q50K ~0L00x Lb ooy 100 11e 0T @071 .00t s
0 100 T LR L 0.9 5 Ml The Seope of Ageredited ANAR Cenifivare No, ACDM-2814 Version 012 Page 1,2.0f 67
[ 1 e 0,700 @t 0ok 15 * aventin Calibrotions mneked " Not ANAN Aceredited * in this Certificute love beer noluded for completeness
LVELOCITY RESULT
m STD Rendimg | DUC Resdting | Comection Uneertuinty
Sode
| srimie | [ freguency ) { miis ) { mimis ) {mmis ) £ ol g )
50 Hz 1,000 5,036 Al m This report b8 valid for O above siated lustenments only,
1 S0 Hz 400N 4047 (KT 1.8
£ 30 Hx pedk 5.00Mb 5059 -85 (B}
f 30 Hx . (M) . 0.8 18
7 inHa 7400 THE3 SRR L.
) 100 Y1 LRI 1045 0045 [
] 100 He 4000 4054 0,054 6
s 100 18 {haik < 00 063 1,062 1 KB LI CtBcute Mt
h HUIBERS 6.000 6076 0.076 LS
i 10D Ha 700 T8y -0.088 1.5
Certificate No. 024042929 Cerfificnie Na. (240429349
F34 1-85/12-23 page & ol 4

FX-011-05(12-23
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AE-11,94, 55 B

EALIHRMIUN LABORATORY Co.,LTD.

pfaa, Banghok 13190

i Pemmnrt Marsait 29 Yank & Prasert Manukl s Ladahna, Ba

Faa I

Pt Mimikit R, 1

1,3, 55 Scx Pras
Tl I2-5TR-O3534 Fas

anrycom  E-mad sanffosl-lbor
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CLC
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CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR

FOR NOMENCLATURE . VIBRATION METER
NOMENCLATURE : VIBRATION METER MANGEAG TR ; P
MANUFACTURER i INSTANTEL MODEL | TYPE. TIIAZ601/TZIAZI0L
MODEL { TYPE ] THAZ601/T2IAIIN SERIAL N0, i UMEOSEUNTTI0SE
SERIAL NGO, 3 UMI1058UMIT058 DATE OF CALIBRATION . o8 April 2024
CLID NO. 3 252000350
06037384 ENVIRONMENT CONDITIONS :

! . ' X1 373
foncomimor 5o Temgreratire (mE % Relutive Hamidity © (55 15) %0H
CALIBRATION SERVICE 1 E IN-LABORATORY D ON-SITE

PROCEDURE USED -
Thaw imstrument wam calibrated smber priscodune o, CLO-CPEE-O8 bl a0 150 1606321 an ¢

i guideline
e it SINE] i 1 NT CO. LTI,
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTA Thet cnlibsnativn win pectirmed by asing Diggieal Multimeser, Usiversnt Cuumee

#1801 UDOMSUK 41, SUKHUMYIT ROAD, Augeheranteier st Mensiring Anplifier whach moimisined by e Calimtion |ty Cu,, Lid

H = RHANCNG, BANGROK 1260
R e REFERENCE STANDARD USE

DATE OF RECEIVED : 06 April 2024 DATE OF ISSUED : 10 April 2024 I
2. Universal Connrier. Hewlel Packand Muodel 53154 S8, 243881 1042,

tnd Mubtimotes, Wavetel Mosle] 1281 8% 2493

The repurt of ealibratian shall not be reproduced except in full without upproval o the Calibration Luborstory Co., Lid,
BN IO 2434088,

5 Aceeberomutir wilh Muasiring Amplifies, Braed & Kjser Mindel 83

TRACEABILITY :

1. The mesdurduuents 2 i

Suwit Phuanbusabong

Culibrated By :

R b Intormativniel Sysitam ol Uit (510, (Beough Aoronsical Ratho ol Thaitand Lul

Calibration Engineer Ulertlficaie N, W03 18028, Due Date 21 July 2024
2 The messurements e trmasable 1o Internatomal Sywem of Unis (51, throogh Acronautical Radio of Thaiksnd Lid
Cont it Mo, (1701592, Thae Darg 04 December 2074

% 1. Tha meosuremeniy e tracoille 1o latermationil Svstem ol Umein 1510, thregh N il Ittt ool Aletrodogey | Thadlamd |
Certificane S, AV-INST-23, Doe Pate 26 September 2024,

Approved By ¢ Mongkol Yotsoontom UNCERTAINTY :
Authorized Signatory Thie repsieted exuadet wocertinty of wonsmeend is stale o the staband uncenninty o aviwiresnont imltiplie
10 April 2024 by the covieraine Nictue &= 200 whisch fur 0 nurmal distrbtions gurrmpuids o oosarnge probability of spprodpssely 95 %

1t s b evalusted avcomding b the "Evalaation af the Unoertainty of Mensmement in Caldeatnen { EA-402 M-202250

1 stundasis, which reafise the wnits of measurenest sccording bo the

This Cafirstian Certificate documents the traceshility is na
acnachinsl Sreb ot PR Corifliate No, Q137154
F3011-08/12-23 —
Certlficate No. Q24037354 e 2

F3-011-40512-23

lBﬂﬂ'l'ﬂIiﬂ'JU

wekebration aclcvallimatin



LABORATORY

D.

pro—_—

Ta 0257003524 Fae 2578

CL&

Acerea)
[y

CALIBRATION

Ll

Co, LT

jargiok 112041

CONDITION OF CALIBRATION ITEM : RECEIVED IX GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : { X ) without adjustment {

) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test pomt STD Reading | DUC Reading Correction Uneertainty
Mode
(gl ({ Frequency ) gl (g) tgd £ % of . )
03 30 Hr 300 0,205 +008 L9
04 0 Hz 400 0394 +h 006 L&
[X] s0He peak (1500 0493 HLOT 1.6
(X3 561 0600 0893 0T 1.5
[ S0z 0,700 0682 +.008 15
(%] 100 He 0.300 029 +0, 004 (R
(2] 14040 Hx o400 0,385 HLS L6
.5 109 H peak 5000 1 i L6
(L 100 1z L 0,504 H 08 2%
W7 106 Hz aon 0683 +Hoo7 25
2, VELOCITY RESULT
Tt point STD Reading | BUC Reading Correction Uncermnty
Cminla ) | Fregueney } wolt | i} { i ) 1 mms ) +1 %ol nte )
3 50 e 1000 2989 +0411 14
4 30 Hr 4000 3981 =019 L8
5 S lie ek 5,000 A462 003% 1R
[ S0 Hz 2,000 5938 0061 &
7 50 He 7,000 6024 +.076 L8
kS 100 He 3000 2463 =001 L&
"4 100 Hz 4000 3872 +0.028 L&
= 100 Hz peak 5.000 19356 0044 LA
6 100 Hr 6.000 5929 Tl 1.8
" 14 Hlz 000 6.21% HIL0R1 15
Certificate No. Q24037354
page 3ol 4

F3-011-05/12-23
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Aeereditea
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art ok

wr Gl

Frase= Whrkil Ril

TION LABORATORY CO.,LT
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nasluau
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kel bention

CERTIFICATE OF CALIBRATION

CUSTOMER

DATE OF RECEIVETY :

NOMENCLATURE
MANUFACTURER

MODEL / TYPE

SERIAL NO.

CLID, NO.

JOB CONTROL NO.

FOR

CALIBRATION SERVICE

VIBRATION METER

INSTANTEL

T2IAZ601/721A3301

UMI1059/UMI1059

252000388

240406037352
# mv-rasoratory [ ON-SITE

UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

§1 SO1 UDOMSUK 41, SUKHUMYIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

06 April 2024

The regart of

lem shall not be

DATE OF ISSUED ¢ 10 April 2024

except in full without approval of the Calibration Laboratory Co., Lk

Calibrated By :

Approved By =

T'his Caliliration Certificnte docwments b traceahility o atiunal standards, which realize the unkis oF measuremant

Certificute No, Q24037352

F3-I1 [-8512-23

Suwit Phuanbusabong

Calibration Engineer

Y

Mongkol Yotsoontom

Authorized Signatory
10 April 2024

Inteenational System of Uit | $1)

aecording fo the

et

RATION LABORATORY C0.,LTD.

CLC

ARG Fran

Shanukil 2

b ol

B b 10

CALIBRATION DATA
3, DISPLACEMENT RESULT
Teit polnl STD Reading | DUC Reading | - Correction Uneertainty
i mm { frogquency ) Mode {mum ) {mm } {mm } T % ufndp. )
03 50 Hx n.03n 0030 0.O00 15
(L 501z 0,040 G040 G000 F A
(L] a0 Hz penk ose 0080 0000 19
LiLL] 5t He 0.060 0Dos% £ I8
o7 it e 0,07 (X +(L.001 (¥4
00 100 Hi o3y 003 000 15
(L1 100 He 0,040 (T 000 kA
005 100 He peik 0,050 0050 000 Le
() 100 T nnsn G059 =001 I8
o7 100 Hzx 007 0069 #1001 LE

Nole, The Seope of Aceredited. ANAB Centificate No, ACDM-2414 Version 012 Page 1,201 &7

* means Calibrations mirked * Mot ANAR Ascredited * in this Cenificate have been included for completeness

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

Certifieate No, Q24037354
F3-011-05/12-23

CALIBRATION LABORATORY CO.,LTD.

#a# End ol Certificate ¥

paged of 4
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210011,34, 55 Sol Pramert Man

# 29 Yank 4, Pranar) Mt

werw ol by ¢

argiwwo. Rangkak 10

REPORT OF CALIBRATION

NOMENCLATURE

MANUFACTURER

MODEL / TYPE

SERIAL N0,

DATE OF CALIBRATION

FOR

VIBRATION METER

INSTANTEL

TIA2601/721A3301

UMTIBSWUMTI059

08 April 2024

arclecalibiazin

ACDM 14

ENVIRONMENT CONDITIONS ©

Tommperature © tat %

FROCEDURE USED

Relutive Wwmidiey

{55 151 RH

Thiw istrument wis calibrates) undar progedune o, CLC-CPEE-IS hased on 150 1606321 0y calibmatisn gudihine

Tho culfitirution wan perfoomel by using Crigiol Mullimeter, Univeranl Cotmer,

Agcelirumeler angd Mensuring Ampliller which mamtained by the Calibrion | alatory Co,, Lil

REFERENCE STANDARD USED ¢

1 ] Mubseter, Wiverek Masdel 1251 5™ 2532
2 Unweral Cimiree, Hewlell Packond Modal 53154 509, 2448817047,
et with Musnislingg Anplilicr. Beael & Ko Mgl £105

TRACEAR
T

Y

1t re I

niernat

cite Nee B5-0316:23, Due Dote 21 by 20235

Syt of Lk

IS EN

1T H, JA3494K,

il Radio of Thmiland Lul

ol Metralogy | Thailard)

The irressairements sl b Bivtiee Syidem ol Uit 051, throogly deronoaticn | Radio of Thailaesd | ol
Eervifanta o 170139522, Dhie Dote U4 Dhoeember 2004
3 The measarements ere trocenbds o Interation] Systerm ol Uit (51, through Satimal i
Centifiane No. AV-0052-23, Due Date 26 Sepember 20124

UNCERTA

NTY :

11 Bt bz el

Certificate Mo, QI4IT381

FHMI=04012-15

lBﬂﬂ'l'ﬂIiﬂ'JU

ed pevuicding e the "Evaluathen ol the Uncertninty ol Messarement m Caldeathon (EA-372 M20220

page 2al 4




CALIBRATION LABORATORY Co0., LTD

0-11, 14, 85 Soi Prasert Manukn 29 Yook 4. Prassn Marwbt it

Tol C-5T0-0880-4 Faw, (2570 W cal-lborsmy com - Eal

(_L(.

Creditea
(v e

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : (X ) without adjustment () ad]jnstment

CALIBRATION DATA
1, ACCELERATION RESULT
Test poini STD Reniling | DUC Reading | Correctina Uncertitsty
Mode
(gl { frequency ) (g) (g} (g} t{%of e )
03 S0 Hz 0300 0303 0003 19
04 S0 He 0,400 LR 0,004 1A
K] 0 i peak 0,500 0505 0005 L
0h S0 Hz 0.600 W506 0.006 15
’—U.? S0 Hz n.7nu 0708 0008 23
03 100 Hz 300 0302 0,002 15
04 100 1z 401 0.403 0,003 L
05 100 1z peak 0500 0.504 004 16
06 100 Hz 0,600 0,607 0,007 i3
ny |00 He 700 0,709 ~0.00% 25
2 VELOCITY RESULT
Teest el STIH Readsng | DUC Rending | Correetion Lncertainty
(i} { freguency N { mmes ) { s | { mmis | T %ofny )
i A0 He 1000 1038 (035 (]
4 S0 1k 4,000 4441 0041 LK
5 50 Hz pezk <000 S056 0086 I8
o 01z £,000 6068 0,068 L&
7 5001z 7,000 14 0,071 I8
- 100 Az 1,000 34ME 0,046 L
4 100 He 4,000 & 0,051 (¥
] 100 Hz peak 5.000 5063 0,063 L
6 140 H 000 fOT2 -0.072 LS
7 190 Hz 7.000 TORK 0,088 15

Certificate No. Q24137352
F34N1-05/12-13

achcabition

CALIBRATION LABORATORY Co0.,LTD.

29011, 1. 55 5ok Praser Mureit 29 Vash 4, Prazes Manukl R, Las

Tel. -

51135

o st oo

S

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 5 VIBRATION METER
MANUFACTURER ' INSTANTEL
MODEL/ TYPE ! TIIAZGUTT2IAZIN
SERIAL N, i UM I4S4TIUM 14547
CLID, NG, 3 252000390

JOB CONTROL NGO, 1 240429042940

CALIBRATION SERVICE & in-Lasoratory O] on-site

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD,

K1 SO0 UDOMS

41,50

LIMYVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 20 April 2024 DATE OF ISSUED : 03 May 2024

The veporr af ealitestion slull nor be reproduecd exeept in full withoui approsal of the Calibention Labaeatory Co Ll

CLLC

Arsrrdited
i 4T

CLC

Ascrralied
imciciEr vrisan

Calibrated By @ Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontom

Authorized Signatory
(3 May 2024
This Calibration Certificate ilcanents the teaceability s mational siandards, which realie the units of asssuresnt aecarding o e
Iuternatinmal Sysbem of Units ¢ 811
Cortiliente No, 24142940

FA-011-05/12-23

EMIBRATIUN LABORATORY E[]., LTD.

2 Yapa & Framan Warit

T Prass

Sanukt

03534 Fa

CALIBRATION DATA
3, DISPLACEMENT RESULT
Tt praknt Z1T Readimg | DUC Readimg Cormection Uncertainty
{ o b { Freguency ) i (1 ) { o { 1w ) +( %hofnig.)
003 S0 Hz 0030 0.030 0000 p ]
04 S0 1z 0040 00401 0000 X
1004 50 Hz peak 0.050 0.050 (1400 L9
L St 1z D&l oo6n 800 (&)
007 R EE LT oaTl -0.001 (-]
0.03 100 Hz 0.030 0.030 0.0 25
=

s 100 He 00401 0.040 000 21
008 100 e peak 0050 0050 000 19
0.00 100 Tz 1, 060) 061 0.0 LE
a7 100 He oo R} -0,001 (53

Niite, 'The Seope of Accredited. ANAB Certificate No, ACOM-2414 Version 012 Page 1,2 af 67

* meass Calibrations marked " Not ANAB Accrodited ™ bt this Cartificute have been included for compefeness.

This report s validd for the above stuted instrument's anly.

w0 Ead of Cortificate S#

(&

fente N, (24037352
paged of 4
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F3-1-0512-23

siceallmtion

E'{I IHR ATION LABORATORY Co.,LTD.

1.5 Marwiih 29 Yank 4 Pravert Mamiki R Ladnhrag Banghbk 102

Tol. O2ETALEEIS Fax

REPORT OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION METE
MANUFACTURER T INSTANTEL
MODEL/TYPE i TILA2601/721 A3301
SERIAL NO. 2 UMI4S4TAUIM454T
DATE OF CALTBRATION 1 30 April 2024

ENVIRONMENT CONDITIONS :
Temgierniure 3k n n{ Relutive Humidity ﬁsi 15) “aRH

PROCEDURE USE

trwrnent was calibrated under progedure 8o, CLE-CPEEDR based on B0 1606328 an calibrution guideline

abilsratian W es performd by wnng Digind Midimerer, Univessal Cownler,

Ay =i by the Calibiration Laberatery Co, Lid

rimeter and Memsurtig Amplilier which aiubns

REFERENCE STANDARD USED :
LI

al My

eter; Wovolek Model 1781 S/N. 29,
ardd Moded 83154 SN, 4B 130T

2 Universal o er, Hewlest Py

i Accelermmeterwith Measumng Amplifier, Broel & Kjaer Modet 8308, 2525 50, 397018, 74340988
TRACEARILITY :

| Thet imessurements iee travaable i Intermational System ol Lislis 051), theough Aerosautical Radio of Thaitand Lid
Centificans No, 0503 1023, Due Dare 21 July 2023

2 The mésusetments ire neeble o Internatonal Svstem of Unts (510, teoogh Aeromautio] Rislioof Thailaod Lid

ettifivate N, 0701 3923, Due Date 04 December 240024

of Uit [51), thewugh Natiomal Insnue of Mewology (Thatland )

F. The migaunsments ire triceabile to Insemational Sysien

Certifieate Moo AV-0082-21, [ue Dae 26 Seprember 2024

UNCERTAINTY :

The repmried gxpansded ncemamty of meaearement 18 simed & e sandand upeerimty of messgrome

nltipied

by U coverage Tactor &= 20K which for o nomeal distribution eorrespends to o covéruge prabubility of approxinately 93 %

1t s been evaluaned aeconding to the *Evaluation of the Uneerlanty o) Messuremend in Califeation (EA-3/0T M:2020"

Certificate N, (24042040
FR011-05/1 228 page 2

@clecalifiation



CALIBRATION LABORATORY CO., LTD.

o Banghok: 10230

01,4 56 Bor Prasen Manukt 70 Yo d, Praset Mancil R Ladph

Tol, G-6TH-0001-4 Faw (25733677 wawmaHntotstoy mom  Emiage

CLC

Ancewibinet
[y

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS @ ( X ) without adjustment [ ) adjustment

CALIBRATION DATA
L ACCELERATION RESULT
Tedt posiie ST Reading | DUC Readmy Chrrestion Uneertabnty
Mode :

Lgh | Frequency ) gl (gl fa) T (Meolrdg )
13 S0 He 0300 2 SCATIES 14

i 30 Nz LT e Ar 004 14

05 0 Hr ik (15T h5dk AL e

e S FEz .60 0607 (LAWY 24

0y 3 Ha 0,700 04 £, 00K 235

0.3 JITINTES (IR 0,304 0.0 19

4 1l 1 nAun n.4ns =0,003 I

ns 100 1z peak 0500 0507 <0007 16

i 100 Tz a0 0,609 0,004 is

T LMy Hz 700 nr AL R

LVELOCITY RESULT
Tesl prinl STD Readig, | DU Reading Crreetan Lngertalnty
Masle
1t ) (fr { st b I s ) mmis ) Eisolde )

3 Sty 2 L 23 423 (B}

El S0 Wle 4000 40139 .03 [

5 50 He Jr=ak 000 S04y 014144 L&

a. 50 He 6,000 G057 1057 18

L 50 Hx T 071 07 |5

*J L Lz 3.0y inaz 003z Lb

*3 106 Ha 4000 4044 0 a4 LK

5 100 He st 50001 4458 R L&

iy 100 112 LRL .k ) D6 L5

i 100 e 700 TN {1,081 15

Nu (24142940

FAHL-05712-23

CALIBRATION LABORATORY

14,55 Hai Prounst Mangiit 20 Yan

3504 Fa. 02578

Co, LT

e ol datmory.

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL /! TYPE TIIA2601/TILAIINL
SERIAL NO, UMI4I05UMI4105
CLID, NO, 1 252001626

JOR CONTROL NGO, 1 240429042941
CALIBRATION SERVICE E IN-LARORATORY D ON-SITE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,
A1 SOLLDOMSUR 41, SUKHUMYIT ROAD,

BANGUHAK: PHRAKHANONG, BANGRKOK 10260

BATE OF RECEIVED : 29 Aprll 2024 DATE OF ISSUED ; 03 May 2024

Vhie pepuset af culibratinn shall not be reproduced exeept b Bl withion spproval of the Calibrution Laharatsry Co., Lid.

Calibrated By : Suwil Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontom

Approved By :
Authorized Sigoatory
03 May 2024
This Calibeatiion Crrilficale dncaments e fracealidity b natianad standirils, shich eeatiee (e tmits oF mosyremeint accordisg b the

International Syatem of Uity { 815

Cortiffeute Mo, (24041941

Fa-1H 1-0512-23 npuge | of 4

nasluau

eutrrulbeatinn

CLC
sl vt

o T
3 DISPLACEMENT RESULT
Tiesl polnt STD Reading | DUC Reading Curmection Uneertuinty
Mloale
{ o ) 1 Frequency ) {mm ) {nmm (| *i ol )
it LITREFS 30 [TNIESH [IEEI} 25
o S0 e 040 01,040 0.000 21
b= $0Hz ek LT s (TR (]
(8 50 He 060 006 1001 Li
s 50 He T Tt 001 1K
(0K} ([TRTES 30 0030 .00 15
i 1 He )40 i 0000 2|
lns 100 e peak 0.050 LHGE n.goo 1%
g 100 e LT Dot [ |4
it 1001 1z % a0} T 001 1

Syone. The Seape of Averedingd ANASR Cenificare No. ACDM-28E Version (112 Page 1,2 of 67

* i Culilimions marked " Not ANAB Agoredited * in this Certificale lave bezn inchided for comipbeleness

This report is vulid for il pve stated bistrsmient/s anly,

## End of Cerlifieate ##d

Certiffente No, (24042940

Fa-1-058112-13 paged of 4
'

nasluau

welccalibratian

CALIBRATION LABORATORY Co.,LTD.

01148, 55 Soy Praseet Manukt 75 Yoak 4, Prasen ) gt Firl. | aopamo, Sangihok 102

i -

s tes-libort

CLLC
et

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE TIIAZBNLTZLAIZN
SERLAL N, UMIAI0SUMI4105

DATE OF CALIBRATION 30 April 2024

ERVIRONMENT CONDITIONS :

Touperuture : (EEE S IRIS Relative Humidity : (553 15) %R

PROCEDURE USED =
2 Mo, CLO-CPEE-OR based on IS0 16063-21 as calibration guldelinge

Thia insteusneny wa ealibrated under process
The ealibrathm was perfermed by usiog Diglial Mubimeier, Universal Counter,

Aveelermmenr ani Measuring Amplifler which mudntained by the Calibration Lubartory Co., Lid,
REFERENCE STANDARD USED :

| Driggitaal Whaibineter, Wonvetek Mudel T2H1 S

M. 29320

2 Lipiverin] Counter. Mewleit Pockord Mo ASN THRA LML

Aceelerametor with Measurng Amplifice, Bruel & Kjaer Madel 830 SIN. IUTIHR, 2804984

TRACEABILITY :
|| The imemstesements ire trseshle 1o Interistional Systernof Unbs (513, through Agromutiznl Badie of Thablad Lid
Cerilleate Mo, 0303 1623, Due Drate 21 Fuly 2025

ool Lelal

2 The ewsarements ure taegable W Intermisonal Systerm ol Uk (810, throuigh Aevormutical Radio of

Certifieat Mo, 17015922, Due Date 4 Devembir 2024

L The misssarements ire traceubile 10 Internagional System ol Unku (513, thraugh Natonad Instiuge of Metrology (Thailand)

Cenificutr No. AV-0US2-23, Due Date 26 Septenber 2024,
UNCERTAINTY ¢
The

rtead eapanded uncersinty of messirement is stated ox the sandard tainty of it

v tha cover litior &= 2,00 which for o normal distributbon corresponds to 1 éovernge protiability of sppeosimalely 83 %

11w been ovalaied seeordiag 10 the *Evaluntion of the Uncertainty of Measarement In Citlibration (EA~AI2 M20221

Certificate N (24042941
Fa-0) 1-15/1 2423 page2




CALIBRATION LABORATORY CO.,LTD.

J10:11,4, 155 Gioi Promsart Wanuhl 250 Yask 4. Prasur Manuid R, Ladphnsa, Bangkos: 10230,

Tul DRSTEH-CMI4 Faw OESTR-IT2  wwwssHisbormorycar  E-mad sk fleal-li

CLC
Accredited
[SrphtpretoN

CONIMTION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

ME

RESUL]

X} wi
CALIBRATION DATA

out adjostment { ) adjustment

LACCELERATION RESULT

Vet bty STD Reading | DLE Rending Comection Unceranty
Muode
Lgh | frequeticy ) () (x) [§3] % of g )
LA 501 @300 LR Lo %
a4 50 e QA0 0403 0003 I
a8 o Hr sk 1] (L5 2] =000 1
(s A0 e Ondy LT ooos 25
aT S0l 0.7 o7 =0,007 248
o 10 Hz, 0.3 03401 ) 19
04 100 He 0400 0,402 AL002 Lo
u.s 100 fie peik 01,500 1,0 4h M LA
o 100 ik oA0n 606 A0 25
0z 100 He 0,700 0.70% ALK 15

LVELOCITY RESULT

Tt kit STT Reading | U Rendmy, Cormeetion Unicertaiity
Muode
{ i ) { frequeney ) [ animia ) { i ) Gk} [ sofalg )

a0z o4 101k -nors (R}
4 S0 He 4.000 4023 -0.023, L&

S Ha ek S.000 Sa39 8,039 1%
o 30 He AO00 Bk ALnat 14
T 50 iz 7.000 7057 0057 18
"} 100 He Lo in2e )2k L6
=4 10D kix 4.000 4034 -0.034 L
" LILTRFS peak 5.000 047 0043 [
*h L0h e 000 B.0s% 0055 IL&
7 [LLIREHS 7000 Tl -06 1 (B3

Curtiicnte Yo, (24047041

FAA11-05/13-23

CALIBRATION LABDRATORY Co.,LTD.

0 4 Priei Sl

Sapplecnen o Culibration Certificate No, Q24135551

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t VIBRATION METER
MANUFACTURER T INSTANTEL

MODEL /! TYPE 1 T2LAZSO1TIIA2901

SERIAL NG, ¥ LM 2RGSEM I 2865 [UAE EFM 0123611
CLID, NO. ' 5181712

JOR CONTROL NGO, : 241219135551

CALIBRATION SERVICE in-LaBoRATORY L] ON-STTE
CUSTOMER | UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

Bl 801 UDOMSURK 41, SURHUMY T RUAD,

BANGUHAK, PHRAKHANONG, BANGKOK 1260
DATE OF RECEIVED ¢ 19 Pecember 2024 DATE OF ISSUED : 29 Jamuury 2025

The report sl eilbration shabl not be reproduced eveept o Tall without spprovil of e Culitration Laboraiory Co,, Lid.

Calibrated By : Suwit Phuanbusabong
Calibrution Engineer

g

Approved By : Mongkol Yosoomtom

Authorized Signatory
29 Junuary 2025
This Caitrution Crrtifieste ity the (rseedbsility te nationn] dasbards, which seatler e wnlts of monmemment seenmbing 1o the

Biibernsilual Syatem wf Ui 151 )

Certilienie Nu, (F241 35551A1
Fa-0112-15

page | of 4

wonanslam

CALIBRATION LABORATORY Co.,LTD.

a4, Pramart hasl| R Cedprman. Sanghat 10230,

woww cab-ibesry o Bl et sty

Accrodited
[Ty

CALIBRATION DATA
3. DISPLAC ENT RESULT
Tes| perie) STD Hending | DUC Rending Correctio Uneertidnty
Mude
{ iy } [ frespueney ) (i ) {mm ) Crm ) i o ndit. )

i Sz (LRI 14150 [ 23
01 S0 He 0040 (1040 [ 21
LS U Hz ek 05 nosn [UHie] 1.9
{h.m 30142 (.08 n.oan [T LB
o7 sl Tl 0T -0 LE
ana 1400 bz {LIEL noin LARKE

nm 1080 FLe 40 0,040 CLKH 1
b5 100 ¥z ek a.050 L) 00K 19
04 100 1z 0560 0,00 0,000 1.8
L0 141k b1z a0 BTl 0oL (B2

Nude, The Senpe of Aceredied ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67

= gt Calibisions drarked * Mot ANAR Aceredined © in this Cortificate leve bean meludal for complateness

Flils report is valid For the shove stated instrament/'s only,

##7 End of Cortificate #55

Cortilieate N (324042941

F R 1-05712-23 page & of 4
[
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CALIBRATION LABORATORY Co.,LTD.
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a

"

CLC

Supplement 1w Calibration Cerifisne No. Q24135451

REPORT OF CALIBRATION
FOR

NOMENCLATURE T VIBRATION METER
MANUFACTURER % INSTANTEL

MODEL/TYPE $ T2IAZSN1/TI1AI901

SERIAL NOL H UM I2R63UMIIBES JUAE EFM.001/2561]
DATE OF CALIBRATION : 20 December 2024

ENVIRONMENT CONDITIONS :
Tempernture ¢ it n®e Helitlve Hamididy : (554 15 e

PROCEDURE USED ¢
Thein instrument wan cafibyased under procedure Mo, CLC-CPEEAIS tasod n BSO 1606311 o vatilsratain gundefine

The cafiburatin wirs performed by ouing Digiial Mullimeler, Programmsble Times/Cmnler, Vibmtive Calibraion

wihich mointzined by the Calibrotion Labaravory Co., Ll

REFERENCE STANDARD USED :

1., Vilwatlon Calibratr, The Maods] Ship Moded 91108 &N, 11424,

2. Programmshls TamerTourder, Philips Moclol PMGGROB SN, SM607 101

3. Thganl Mubimetor, Reysight Technulognes Model 39584 578, MY 59052710

TRACEABILITY :

1. The are traceahle 10 i hanatl Syateen af Units (31, through Matioeal Instibute of Metrabagy (Thailand)

Cenificate Mo, AV-0030:24, Due Daee 19 fuly 2023

2. The e imeenble Sysiem of Units (51, through Aesonasnenl Radia of Thoklamd Lid,

Cemificate Mo, O7-005004 | Des Dite 13 May 20123

3. The pre traceable to i Syviom ol

S trvugh Nationa? bnstie of Metrology (Thaitssd)
Certificate No. EE-D060-4, Dae Dt 26 Janc 2025

UNCERTAINTY :
The

,. T | aneermainty ul 1 abated 2 the stangond weeriainty of memurenent mudtiplled
iy fhe wnverage lactor & =200 whirch For 2 normal disinietfon eomesponds 1o s-covernge probabiliby of spprovimascly #5 %

1t haw been evalened secaring woibe "Bvnluation ol the Uneettainty of Meanurcnient in Cafileation {EA-3402 M20225°

Crertilieats No, Q413555141
FRH-05/12-25 page 2ol 4

lﬂﬂ'l'ﬂijﬂ'l




CLC

CALIBRATION LABORATORY Co0.,LTD.

Bangaok 10230

i oo

y.oom

it

[y
T Gy

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

CALIBRATION DATA
L. ACCELERATION RESULT
Test point STD Reading | DUC Reading | Correction | Uneersainty
{g) [ freguency | e gl LE) (g} * (% ofndg )
03 St He 300 030t 0002 1%
2] 50 Hz 0.400 A 0.0k L6
ns 50 Hz peak sai 0507 0,007 16
(X 50 Hz [ LEE 0N 25
07 M Hzx 0.7 HTH -t 25
03 100 Hee ([T nan A.002 (]
o4 106 Hz A 0403 .00 L&
[153 100 He peak o500 0506 =0.006 La
o6 1) Hz 1,600 (IR 0,008 x5
oy 100 Hz 0700 [ R k) LR 25
2 VELOCITY RESULT
Teit point STD Reading | DUC Resding | Correction | Uneeewinty
{ e ) | frequency | s | s ) [ s { mnils ) (%6 ofndg. )
1 36 Ha 3.000 3024 024 18
4 S0 Hz 4000 44037 -0.037 L&
5 30 Hr peuk 5.0 5049 04y (3
& Uz A0 1056 -0.038 (B
7 i Hz 7006 1081 008§ 1.8
*3 100 He kXL 3oz -0.026 1.6
4 |G Hiz 4,000 4038 -0.059 L&
- 1060 M ek 0Dl 051 0051 L6
0 160 He f000 a078 -LOTH {3
bt 100 Hz To00 TR ALOTE 1.5

Certifleate Na, 24135351
F3-011-R512-23

aciccalémabon

CALIBRATION LABORATORY Co,LTD.

Suppleeent 1o Cobibration Certificats No, Q24[15532

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ¥ VIBRATION METER

MANUFACTURER ' INSTANTEL

MODEL/ TYPE $ T21A2501/721A2901

SERIAL NO. 1 UMIZSIWUMIIS39 [UAE EFM. 11425611

CLID, MO, 3 231500390

JOB CONTROL NO, : 241219135852

CALIBRATION SERVICE IN-LABORATORY D ON-SITE
CUSTOMER 1 UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTE.

H#1 501 UDOMSUR 41, SUKTTUMYTT ROAR,

BANGCHAK, FURAKHANONG, RANGKOK 10260
DATE OF RECEIVED 1 19 December 2024 DATE OF ISSUED : 29 Jununry 2025

Ve report af eableuthan shall not bo repreduced exespt In full without spproval of ihe Calibeotion Laboratory Co., Led,

Calibrated By : Suwit Phuanbusabang

Calibration Engineer

i

Approved By : Monghkol Yotsoomtorn

Authonzed Signatory
29 January 2025

Whin Cafitation Certiflenty docanenty the traveshility 0 ntionsl sEndans, wiidh palls e il of messoremen seesring 1 e

tstesnatiinl Syvizm ud Ussits | 511

Certilcute Mo Q2413555141

P28 220 page Ll 4

wonanslam

CALIBRATION LABORATORY CO0.,LTD.

0N

Fracest MAnhA 27 Yok 4, Pranert Manuiit Rrd . Lug

Bangh 10230
AERA Faw: 0BT 2672 wew oablabomtmy com  Eunalseieal-Enoesony com

CALIBRATION DATA
3. ISPLACEMENT RESULT

Test porknd ST Reading | DUC Reodmg Correction Uncertainty
{imm ) { fiequency | Me {mim ) (mm | {mm %o ndy )
[IT1] 50 Hz oo 0430 0,000 23
LRSS S0z 040 G040 0.000 ail
o5 50 Hz peak 0050 L1 LR (3.3
.06 50 Hz 0060 L] 0,001 L&
o7 S0 Hz 0070 T 00 LE
n.o3 100 He (K030 w03 D000 5
004 100 Hz 0,00 0,040 anod A
00z 100 H peak oS L.aso 0,000 (B
06 100 Ha LR onk ook LE
ot 00 Hx 007 0071 =0.001 |53

Note: The Seope of ‘Aceredited ANAB Centificas No, ACDOM-2414 Version 012 Puge 1,20l 67

* inieans Culibeations marked ™ Not ANAB Accredited " in this Certificate frave been Ineluded for completeness

This report i valid for the sbove stated instrament/s only,

##F End of Centificate #75%

Certificate No, (324135551

F-011-0512-23 pagedof 4
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CALIBRATION LABDRATO
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Co. LTD.
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Supplernent to Calibration Certificnts Mo, Q4135

REPORT OF CALIBRATION
FOR
NOMENCLATURE © VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE : TLAEDLTIIA2901
SERIAL N0, E: UM I3 UNT 539 [UAE EFM. T T42561]
DATE OF CALIBRATION 20 December 2024

ENVIRONMENT CONDITIONS
Temperature : it Melative Wumidiey = (55 15) Ry

PFROCEDURE USED :

This imitrumment wis calibrated umber peocedire So. €1 C-CPEE-D8 boed on 150 16063-21 a5 calibratinn guidefine.
The talibrativg wiis perfusmed by wing Digital Mualtimeter, Progrommuoble Timee!lCiser, Vibrtion Calibraior
which maintaised by the Cobibration Laborators Ce, Lid.

REFERENCE STANDARD USED :

|, Vibiratian Calibratar, The Medal Shap Model #1100 8/N, 11424

2. Programmobe TimorCounter, Phifips Model PMG6508 504 SME07101

3. Dagital Mishiretor, Keyvight Techanlogics Moded J58A 5N MY 39352703
TRACEABILITY =

1. The e rmcenble b T } System ol Linats (51, through Natlona) lastitue of Metrhagy ( Thaitaml)

Lertificate Na, AV-0030-24, Duc Date |9 Jaly 2025,

2Tm ure tracenble o

Sywerm ol Units (510, theough Acranauticnl R ol Theland Lil
Cenificale Mo, t7-005024 | Due Date |3 May 2015

3 The ragzabis 1o Systom ol Units {51), througly Mationed Lastimnee of Metsalogy (Thaibipd]

Certiliente Mo EE-U00F24, D= Chite 36 June 20124
UNCERTAINTY @
The repuried expoae] mncortalnly of migzorement & sl o the standand sncerainty of mensocment mfiphed

by the eoverge factor & = 200 which far o nnmal hiki

L6201 1 envege p v of approvmtsly 95 S

I B been wvakuted occunding fo the “Evalaalun of ihe iy uf & En Caiborution (EA-602 M:2022)"

Cerfificate Ne. Q24138558241

FA-012-05/12-28 mage 2ol 4
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CALIBRATION LABORATORY Co.,LTD.
J . el o, Hac-mns

LIVED IN GOOD OPERATIONAL CONDITION

CONDITION OF CALIBRATION ITEM : R
MEASUREMENT RESULTS : { X ) without adjustment { ) adjustment
CALIBRATION DATA

! 40 Hz 113480 15 i

Ik 50 Hz peak

WIE

5 10 1 Tk (T

e 100 Hz | a0 06 0. 2.5 |

0T 100 1z ] 100 0713 0013 25 |

2, VELOCITY RESULT

Test pirdd STD Rendimg | DUC Reading Correction Gl

| Mode

{ mums } { mm { s | + (% of rdg. )

.3
7 ) He 0 I |
e | 100 Hr 3,004 10139 ) 039 | L&
g 100 H 1M 4044 [ 1
100 H ek 5.0KK) 5071 0071 L&
a1l 5,00 6,088 -0,08%
I 100 T 7,104 0,104
Certiflente No. Q2413
F3-11-05/12-23 pag 3 of

tonenTluAURE
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CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 02-5TB-03534 Faw 02-570-2672 it E i y.Gm

CLC

Ancredsted
mOTRG 1TRAR

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. UM11058/UM11058 [UAE.EFM.025/2562]
CLID. NO. 3 252000350

JOB CONTROL NO. 250331038315

CALIBRATION SERVICE Izl IN-LABORATORY [] ON-SITE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 31 March 2025 DATE OF ISSUED : 05 April 2025

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
05 April 2025
“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the
International System of Units (S1)
Certificate No. Q25038315

F3-011-05/12-23

pdge 1 of 4
enanslimu

dccalibraticn

CALIBRATION LABORATORY Co.,LTD.

lac-uRs

CALIBRATION DATA

3. DISPLACEMENT RESULT

Teat prielt STD Reading | DUC Reading

o ANAB Certilieate No, AC

s marked * Mol ANAB Aceredited

Thibs regort Is valid for the alwve stated instrument/s oaly.,

### End of Cortificate

Cortifienate No, Q24135552

F3-011-05/12-23

CALIBRATION LABORATORY CO.,LTD.

2/0-11,4.55 Sol Prasan Manukit 29 Yeek 4, Praser Menukit R, Ladphrao, Bangkok 10231

Tel, 0267803534 Fa 02-578:2672 ot E yoom
CLC
REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. UM11058/UM11058 [UAE.EFM.025/2562]
DATE OF CALIBRATION 01 April 2025

ENVIRONMENT CONDITIONS :

Temperature : 2312 ° Relative Humidity : (551 15) %RH

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

The calibration was performed by using Digital Multi P

Timer/Counter, A ith Measuring Amplifier

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

2. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY 59352733,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI). through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0060-24, Due Date 26 June 2025.

3. The are traceable to

System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0056-24, Due Date 14 December 2025.

UNCERTAINTY :

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

by the coverage factor & = 2,00 which for a normal ds to a coverage ility of i 95 %.

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

Certificate No. Q25038315
F3-011-05/12-23 page 2 of 4

wenaslumu

dccalibraticn



CALIBRATION LABORATORY Co. LTD.

2190-11,%4, 55 Sl Prasent Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-03534 Fae: 02-578-2672  www cabiaboratory.com  E-maitsainfical-iboratory.com

CLC
Ancredited
HO/TEC LTERS

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

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

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading | Correction | Uncertainty
(2) (frequency ) P (2) (g) (g) +(%ofrdg.)
03 50 Hz 0.300 0.295 +0.005 19
0.4 50 Hz 0.400 0.394 +0.006 13
0.5 50 Hz peak 0.500 0.492 +0.008 13
0.6 50Hz 0.600 0.591 +0.009 25
0.7 50 Hz 0.700 0.689 +0.011 25
03 100 Hz 0.300 0.294 +0.006 19
0.4 100 Hz 0.400 0.393 +0.007 13
05 100 Hz peak 0.500 0.493 +0.007 13
0.6 100 Hz 0.600 0.592 +0.008 25
0.7 100 Hz 0.700 0.690 +0.010 25
2. VELOCITY RESULT
Test point STD Reading | DUC Reading | Correction | Uncertainty
(mm/s) ( frequency ) M (mm/s) (mm/s) (mm/s) =+ (%ofrdg.)
3 50 Hz 3.000 2.983 +0.017 1.8
4 50 Hz 4.000 3.976 +0.024 1.8
5 50 Hz peak 5.000 4.955 +0.045 1.8
6 50 Hz 6.000 5.929 +0.071 1.8
7 50 Hz 7.000 6.918 +0.082 1.8
3 100 Hz 3.000 2978 +0.022 2.7
4 100 Hz 4.000 3.962 +0.038 13
5 100 Hz peak 5.000 4.951 +0.049 13
6 100 Hz 6.000 5.922 +0.078 1.0
7 100 Hz 7.000 6911 +0.089 1.0

Certificate No. Q25038315

F3-011-05/12-23 Bof 4
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CALIBRATION LABORATORY Co. LTD.

2190-11,%4, 55 Sl Prasent Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-03534 Fae: 02-578-2672  www cabiaboratory.com  E-maitsainfical-iboratory.com

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE : 721A2601/721A3301

SERIAL NO. E UM11060/UM11060 [UAE.EFM.027/2562]
CLID. NO. : 252000349

JOB CONTROL NO. 3 250331038316

CALIBRATION SERVICE M IN-LABORATORY [ ON-SITE

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 31 March 2025 DATE OF ISSUED : 05 April 2025

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
05 April 2025
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement aceording to the
Tnternational System of Units (ST)
Certificate No. Q25038316

F3-011-05/12-23

CALIBRATION LABORATORY Co. LTD.

2190-11,%4, 55 Sl Prasent Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-03534 Fae: 02-578-2672  www cabiaboratory.com  E-maitsainfical-iboratory.com

ho o)

O Lres

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading | Correction | Uncertainty
(mm) (frequency ) Mode (mm) (mm) (mm) +(%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 L7
0.05 50 Hz peak 0.050 0.050 0.000 14
0.06 50 Hz 0.060 0.060 0.000 13
0.07 50 Hz 0.070 0.069 +0.001 11
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 17
0.05 100 Hz peak 0.050 0.050 0.000 14
0.06 100 Hz 0.060 0.059 +0.001 13
0.07 100 Hz 0.070 0.069 +0.001 L1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 1,2 of 68

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

### End of Certificate ###

Certificate No. Q25038315
F3-011-05/12-23 page #of 4
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CALIBRATION LABORATORY Co. LTD.

2190-11,%4, 55 Sl Prasent Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-03534 Fae: 02-578-2672  www cabiaboratory.com  E-maitsainfical-iboratory.com

ho o)

O Lres

REPORT OF CALIBRATION
FOR

NOMENCLATURE 2 VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE : 721A2601/721A3301

SERIAL NO. : UM11060/UM11060 [UAE.EFM.027/2562]
DATE OF CALIBRATION : 01 April 2025

ENVIRONMENT CONDITIONS :
Temperature : @312 ° Relative Humidity : (55L 15) %RH

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

The calibration was performed by using Digital Multi P Timer/Counter. / with Measuring Amplifier

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.
2. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The are traceable to System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0050/24 , Due Date 13 May 2025 .

2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0060-24, Due Date 26 June 2025

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

Certificate No. AV-0056-24, Due Date 14 December 2025.

UNCERTAINTY :

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

by the coverage factor k = 2,00 which for a normal distributi ds 1o a coverage ility of i 95 %.

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

Certificate No. Q25038316
F3-011-05/12-23 page2of 4

adcealibration
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CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

EL(.'

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) S (g) (g) (g) (% ofrdg.)
0.3 50 Hz 0.300 0.299 +0.001 L9
0.4 50 Hz 0.400 0.398 +0.002 13
0.5 50 Hz peak 0.500 0.498 +0.002 13
0.6 50 Hz 0.600 0.597 +0.003 25
0.7 50 Hz 0.700 0.695 +0.005 25
03 100 Hz 0.300 0.298 +0.002 1.9
0.4 100 Hz 0.400 0.398 +0.002 13
0.5 100 Hz peak 0.500 0.497 +0.003 13
0.6 100 Hz 0.600 0.597 +0.003 25
0.7 100 Hz 0.700 0.696 +0.004 25
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) R (mm/s ) (mm/s ) (mm/s ) +(%ofrdg.)
3 50 Hz 3.000 2.996 +0.004 1.8
4 50 Hz 4.000 3.992 +0.008 1.8
5 50 Hz peak 5.000 4.985 +0.015 1.8
6 50 Hz 6.000 5.982 +0.018 1.8
7 50 Hz 7.000 6.976 +0.024 1.8
3 100 Hz 3.000 2.994 +0.006 2.7
4 100 Hz 4.000 3.992 +0.008 13
5 100 Hz peak 5.000 4.985 +0.015 13
6 100 Hz 6.000 5.980 +0.020 1.0
7 100 Hz 7.000 6.972 +0.028 1.0
Certificate No. Q25038316
F3-011-05/12-23 e B of 4

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION ¥

MANLUFACTURER INSTANTEL

MODEL /! TYPE T2IAZG01TT1AZI0L

SERIAL NO UMISIAUNII4546 [UAE.E

CLID, RO, 252000247

JOB CONTROL NO. 2 31T

CALIBRATION SERVICE m IN-LABORATORY D ON-SITE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGOHAK, PHRAKHANONG, BANGROK 10260

DATE OF RECEIVED : 03 December 2024 DATE OF ISSUED ; 29 January 2

puli it e reproduced eveept I

Calibrated By :

Approved By

tana'n'laimuqu

CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

EL(.'

Erudsted
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CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) ot (mm) (mm) (mm) £ (%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 17
0.05 50 Hz peak 0.050 0.050 0.000 14
0.06 50 Hz 0.060 0.060 0.000 13
0.07 50 Hz 0.070 0.070 0.000 1.1
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 14
0.06 100 Hz 0.060 0.060 0.000 13
0.07 100 Hz 0.070 0.069 +0.001 1.1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 1,2 of 68

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

### End of Certificate ###

Certificate No. Q25038316
F3-011-05/12-23 pagejof 4
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REPORT OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYTE T21A26017721
SERIAL NO DM 546/ LM T 4 1E
DATE OF CALIBRATION : 04 December 2024

ENVIRONMENT CONDITIONS

«HH

REFERENCE STANDARD USED :

UNCERTAINTY :

1AL

wnanslummuny



CALIBRATION LABORATORY Co.,LTD.
. PR lac=mma

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

L ACCELERATION RESULT

1 VELOCITY RESULT

Certificnte No, (324127999

F3-01 10571223

CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 02-5TB-03534 Faw 02-570-2672 it E i y.Gm
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Ancredsted
mOTRG 1TRAR

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. UM14465/UM 14465 [UAE.EFM.094/2562]
CLID. NO. 252000712

JOB CONTROL NO. 250331038318

CALIBRATION SERVICE |Z| IN-LABORATORY [] ON-SITE

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 31 March 2025 DATE OF ISSUED : 05 April 2025

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
05 April 2025
“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the
International System of Units (S1)
Certificate No. Q25038318

F3-011-05/12-23

pdge 1 of 4
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3. DISPLACEMENT RESULT

CALIBRATION DATA

el ANAH Cer

heale Mo AL

DM=2514 Version (112

NAB Accredued * in this Centificate have been inchuded for comg

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

#ed End of Certifleat

Certificate No. Q24127999
1
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CALIBRATION LABORATORY CO.,LTD.

2/0-11,4.55 Sol Prasan Manukit 29 Yeek 4, Praser Menukit R, Ladphrao, Bangkok 10231

Tel, 0267803534 Fa 02-578:2672 ot E yoom
CLC
REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. UM14465/UM14465 [UAE.EFM.094/2562]
DATE OF CALIBRATION 01 April 2025

ENVIRONMENT CONDITIONS :

Temperature : 2312 ° Relative Humidity : (551 15) %RH

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

The calibration was performed by using Digital Multi P

Timer/Counter, A ith Measuring Amplifier

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

2. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY 59352733,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI). through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0060-24, Due Date 26 June 2025.

3. The are traceable to

System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0056-24, Due Date 14 December 2025.

UNCERTAINTY :

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

by the coverage factor & = 2,00 which for a normal ds to a coverage ility of i 95 %.

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

Certificate No. Q25038318
F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

CLC
Accredited
/TR 1TRan

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) S (g) (g) (g) (% ofrdg.)
0.3 50 Hz 0.300 0.304 -0.004 L9
0.4 50 Hz 0.400 0.406 -0.006 13
0.5 50 Hz peak 0.500 0.507 -0.007 13
0.6 50 Hz 0.600 0.608 -0.008 25
0.7 50 Hz 0.700 0.709 -0.009 25
03 100 Hz 0.300 0.305 -0.005 1.9
0.4 100 Hz 0.400 0.406 -0.006 13
0.5 100 Hz peak 0.500 0.507 -0.007 13
0.6 100 Hz 0.600 0.608 -0.008 25
0.7 100 Hz 0.700 0.710 -0.010 25
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) R (mm/s ) (mm/s ) (mm/s ) +(%ofrdg.)
3 50 Hz 3.000 3.044 -0.044 1.8
4 50 Hz 4.000 4.052 -0.052 1.8
5 50 Hz peak 5.000 5.066 -0.066 1.8
6 50 Hz 6.000 6.073 -0.073 1.8
7 50 Hz 7.000 7.084 -0.084 1.8
3 100 Hz 3.000 3.059 -0.059 2.7
4 100 Hz 4.000 4.067 -0.067 13
5 100 Hz peak 5.000 5.074 -0.074 13
6 100 Hz 6.000 6.081 -0.081 1.0
7 100 Hz 7.000 7.096 -0.096 1.0
Certificate No. Q25038318
F3-011-05/12-23 e B of 4

dccalibraticn

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL

MODEL/ TYPE 1 T2IAZ60L/TI1IAIIM

SERIAL NO, 1 UMI4366 UM 4406 [UAK EFM.005:2,

CLID, NO, 1 10053

JOB CONTROL NGO, 141203128001

CALIBRATION SERVICE m IN-LABORATORY |_.| ON-SITE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI.

1501 LDOMSUK 41, SUKHUNVIT ROAD,

HANGCHAK, FITRAKIANONG, BANGKOK 10260
DATE OF RECEIVED ¢ 0} Degember 2024 DATE OF ISSUED ; 29 Jununry 2025
The repar 1 ot be regrroduced exoept b Tull withiont appraval of the Calibration Luboratury Co., Lid

Calibrated By : Suwit Phuanbugabong

Calibration Engineer

o=

Approved By : Mongkol Yosoontam

Authorized §:

29 January 2(

tana'n'laimuqu
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CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(mm) ( frequency ) (mm) (mm) (mm) +(%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 17
0.05 50 Hz peak 0.050 0.050 0.000 14
0.06 50 Hz 0.060 0.060 0.000 13
0.07 50 Hz 0.070 0.071 -0.001 1.1
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 14
0.06 100 Hz 0.060 0.061 -0.001 13
0.07 100 Hz 0.070 0.071 -0.001 1.1
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 1,2 of 68
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q25038318
F3-011-05/12-23 pagejof 4
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REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL /! TYPE TILAZ601T2I A3
SERIAL NO. H UM TN I SA66 [LUAE £FM. 0952562
DATE OF CALIBRATION 1 4 December 2024
ENVIRONMENT CONDITIONS
Tempe (3t
PROCEDLURE USED :
CLC-CPEE-0R n IS0 16063-21

2, Vibel

REFERENCE STANDARD USED :

UNCERTAINTY

Certificate No. Q3412860141
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CALIBRATION LABORATORY Co., LTD.
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Acqredibed
BRI STODE

CONDITION OF CALIBRATION I'TEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X} without ndjustment () adjustment

CALIBRATION DATA
L ACCELERATION RESULT

Test polnt e ST Reading | DU Reading Comestion Lincertainty
(gl { freguency ) (g} (u) lg) Eitualrdp )
03 it He 0300 0300 D0k 1%
o i He LR A -0 L6
5 S0 He peak Q500 .50 SV 1.6
0h A0 He f.a0n LR 005 15
oy 30 Hr 0700 aFoT -0.007 24
®l 1K} He 030 0301 0,001 [
(2] 166 Hi 0400 0403 <0.003 L&
s 100 Hi ek n.so0 508 1005 (X}
i 100 He (T LLELERS 0005 2.5
w7 1 H 0700 o7 0,007 P L]
2, VELOCITY RESULT
Tedt pukm S STD Reading | DUC Reading Comection Uneertunty
{ s ) [ requency ) { e ) [ mmis § { s b t{%olnlg )
3 50 Hz 500 amm -0.011 (&
4 S He o& o 4,030 0030 (%]
5 St Hz peak 5000 544 44 I8
o 50 Hz 6040 G086 -0L0En L&
T S0H: 000 7079 0.079 ]
=1 100 Hz 1,000 i “n022 L&
4 L0y Hex .00 4037 0037 L&
| 100 Hz peak 5.000 SAM -0.041 (F]
by 100 He A0 6052 <0052 13
7 100 He 7000 7077 =0.077 IF
Certificute No. Q24128001
Fa-0n1-05/12-23

an Butighis

CALIBRATION LABORATORY Co.,LTD.

CLC

Supplemen 1o Cafiheation Ceniilieats Mo, 341 28000

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION METER

MANUFACTURER I INSTANTEL

MODEL/ TYPE : TZLA2601T2LAIIN

SERIAL NO. 1 UMTRSGTEMII6T [UAE EFM.0962562f

CLID, NO, 1 252000150

JOR CONTROL RO, B 241203128000

CALIBRATION SERVICE t E v-LaporaTORY L] ON-SITE
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTI,

51 S01 LDOMSLK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKIANONG, BANGKOK 10260
DATE OF RECEIVED : 03 December 2024 BATE OF ISSUED ; 29 Januury 2025

The report uf calibirntbon shiall nut e reprodueed exeept in Tl withoat spproval of the Calibration Laboratery Ca,, Lul

Calibrated By : Suwit Phuanbusabong
Calibration Enginecr

A=

Approved By Mongkol Yotsoontorn

Authorized Signatory
29 Jamuary 2025

I arasulapds, whikeh Feallie tha silvs of measiromen) aocorsing 1o fhe

Thix Callbwadinn Cortbfivats decuments the tracrabi®iy 1w bl

Entarmasional Systom uf |

Certifiente No, Q2412500041
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CALIBRATION LABORATORY Co.,LTD.
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3. DISPLACEMENT RESULT
Tewt point ST Mesdding | DU Reading Carrectlon Uittty

{ ram § { frequency ) e {tm | () {eman b (%ol rdg )
oo S0 Hz 1630 030 bk 23
0 S0 Hx 40 0.0 0006 xl
nos 50 He penk 0.050 [IRIETi] 0,000 9
.06 50 He 0.060 0.061 .00 L&
6oy St Hz, 0T noT {1,001 3
o3 100 He [FiEL) LHED) oon 15
L) Ton 11z 0.040 0,04 0.000 A
ons 100 He pezk 0,05 0050 (.00 L%
ki 100 He 10,0640 el L 1K
w7 10 He o Tl -0.001 14

MNobe, The Scope of Aceredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67

= means Calibratons marked " Mot ANAB Acerediizd * i his Certificate hivve been Included for completzness

This report is valid for the shove stated instroment's only,

#ai End of Cortificaty ###

Certifieate No. (324128001
F3-011-08/12-23 page 4 af 4
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Co., LTD.

Supplenseat to Calibration Cartificate No. Q24125000
REPORT OF CALIBRATION
FOR
NOMENCLATURE 1 VIBRATION METER
MANUFACTURER E INSTANTEL
MOBEL/ TYPE i TI1A260L/T2IAIDL
SERIAL NOL 3 EMI4467UMI4467 [UAE EFM. 096:2562]
DATE OF CALIBRATION 1 4 December 2024
ENVIRONMENT CONDITIONS @
Temperature © @t e Ieelatlve Humidity 1 (55 1) Wi

PFROCEDURE USED :

This inateument was calfbirated umber provedire No. CLC-CPEE-DS based on 1503 16063-21 08 calibration guidelme,
The cafibratson wie perlurmed by unieg Digisal Mualtimeter, Programmuble TimerCounter, Vibration Culibratos
which tssiiuingd by the Culibration Lahonstiey T, Lid

REFERENCE STANDARD USED :

1, Vibruon Calsbrowr, The Modal Shop Modet 81 100 529, 11424

2, Pragrammmble Timen Copiur, Philips Muodet PMGER0B SN, SMEIT 100

. Digital Multimeter, Keysight Technofogies Mudel 34584 5N MY58332730

TRACEABILITY :
| The tracentle bo | System of Units {51, through Matimal Institute of Merolegy {Thaitaml)

Cenifieme No. AV-AI030-24, Due Dae 19 July 2035
2 The are trzeeable to i Sywicm of Unbts (51), through' Acronisilical Radso of Thialand Lid,

Certifivate Mo 47-0050/24 , Due Dute 13 May 2025
3 The ¢ tezcwalilit 1 Syunem ol Units {51, through Mationad Erstitate of Melralogy (Thaitand)

E-0060-24, Due Date 26 Jume 20115

Cenilieaie No.

UNCERTAINTY :

The reported expanded unceriamiy of messirement i suied o8 the sundan) uncotamiy of measenent muliipliol

ately 94 %

by the coverage foctor § = 2,00 which fir 3 normal P 14 ncaverz P ity of app

11 has been evalimiod secarding o' the “Evahintion of the Uncsrainty of Measurement in Caltbetion (EA-02 M:2022)"

Certifleate 5o, Q2412800041
FI-12-512-13 pege 2o 4
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CALIBRATION LABORATORY Co.,LTD. §
: ; : ot i Lo com § ilac-gwm. ANAR

=

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREM

VLTS ¢ (X ) without ndjostment { ) adjustment

CALIBRATION DATA

1L ACCELERATION RESULT

3400 0,402

b | 100 He 11600 16011 0,003

i, 100 He 0700 70 0,005 13

L VELOCITY RESULT

w ST ¥ Readimg Cormection !

| e ) s ) { T o |
] 50 Ha 3000 0 005 14
124 1.8
st i1z T 1 1114 1.8
H ™ 5044 11044 ®

0159 0,058

101 f
{ 0 .03 | £
i { 1 47 0047 ¢
I cik 503 B
. 4 B0 | 1.5
i o it | 01,050 1.5

Certificate No, Q24125000

Fa-011-05/12-23

CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 02-5TB-03534 Faw 02-570-2672 it E i y.Gm

CLC

Ancredsted
mOTRG 1TRAR

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER H INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. 3 UM14469/UM 14469 [UAE.EFM.098/2562]

CLID. NO. 3 252000347

JOB CONTROL NO. g 250331038317

CALIBRATION SERVICE |Z| IN-LABORATORY [] ON-SITE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 31 March 2025 DATE OF ISSUED : 05 April 2025

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
05 April 2025
“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the
International System of Units (S1)
Certificate No. Q25038317

F3-011-05/12-23
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LIBRATION LABORATORY Co. LTD.
= lac-wra

CALIBRATION DATA

Nate. The Scope of Accredited ANAB Ceinifleniz No, ACDM-2814 Ve

* means Calibritions madkad " Noi ANAB Aceredited " i this Certllicate have been insluded for compleleneds.

This veport (s valld for the shove statesd instrument/s anly.

Wi End of Cortificate 5

Certificute No, QZ4 12804
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CALIBRATION LABORATORY CO.,LTD.

2/0-11,4.55 Sol Prasan Manukit 29 Yeek 4, Praser Menukit R, Ladphrao, Bangkok 10231

Tel, 0267803534 Fa 02-578:2672 ot E yoom
CLC
REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. 3 UM14469/UM14469 [UAE.EFM.098/2562]
DATE OF CALIBRATION : 01 April 2025

ENVIRONMENT CONDITIONS :

Temperature : 2312 ° Relative Humidity : (551 15) %RH

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

The calibration was performed by using Digital Multi P Timer/Counter, A

ith Measuring Amplifier

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.
2. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI). through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0060-24, Due Date 26 June 2025.

3. The are traceable to

System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0056-24, Due Date 14 December 2025.

UNCERTAINTY :

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

by the coverage factor & = 2,00 which for a normal ibuti ds to a coverage ility of i 95 %.

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

Certificate No. Q25038317
F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

CLC
Accredited
/TR 1TRan

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) S (g) (g) (g) (% ofrdg.)
0.3 50 Hz 0.300 0.300 0.000 L9
0.4 50 Hz 0.400 0.400 0.000 13
0.5 50 Hz peak 0.500 0.502 -0.002 13
0.6 50 Hz 0.600 0.602 -0.002 25
0.7 50 Hz 0.700 0.703 -0.003 25
03 100 Hz 0.300 0.302 -0.002 1.9
0.4 100 Hz 0.400 0.403 -0.003 13
0.5 100 Hz peak 0.500 0.504 -0.004 13
0.6 100 Hz 0.600 0.605 -0.005 25
0.7 100 Hz 0.700 0.706 -0.006 25
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm’s) (frequency ) i (mm’s ) (mm/s) (mm/s) | £ (%ofrdg.)
3 50 Hz 3.000 3.002 -0.002 1.8
4 50 Hz 4.000 4.008 -0.008 1.8
5 50 Hz peak 5.000 5.013 -0.013 1.8
6 50 Hz 6.000 6.015 -0.015 1.8
7 50 Hz 7.000 7.021 -0.021 1.8
3 100 Hz 3.000 3.004 -0.004 2.7
4 100 Hz 4.000 4.011 -0.011 13
5 100 Hz peak 5.000 5.017 -0.017 13
6 100 Hz 6.000 6.021 -0.021 1.0
7 100 Hz 7.000 7.024 -0.024 1.0
Certificate No. Q25038317
F3-011-05/12-23 e B of 4
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Customer

Certificate No - 24-ACT-08

COMSULTANT COLTR, Request No

Culibration Environment sod Detnils

Traceahle I

Fraceabllity This eerificate provid truceabiliny of measusement 10 recogized

Nate

Calibrated By 10 Apprived By @

Lssue Date ¢ 25 June 20,

lﬂﬂﬂ'ﬁ‘bjm‘l.lﬂl-l

CALIBRATION LABORATORY CO.,LTD.

2110:11,%4.55 Sol Frasan Manukh 29 Yeek 4, Prasar Menuait fd., Ladphrao, Bangkok 10230
Tel. 0257803534 Faw 02-578-2672  wwwoaHaboratory.com  E-maisainica-iashoratnry. com

ELC

Erudsted
mOTRG 1TRAR

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) ot (mm) (mm) (mm) £ (%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 17
0.05 50 Hz peak 0.050 0.050 0.000 14
0.06 50 Hz 0.060 0.060 0.000 13
0.07 50 Hz 0.070 0.071 -0.001 1.1
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 14
0.06 100 Hz 0.060 0.060 0.000 13
0.07 100 Hz 0.070 0.071 -0.001 1.1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 1,2 of 68

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

### End of Certificate ###
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F3-011-05/12-23 pagejof 4

wenaslumu

dccalibraticn

ATVE | JacMRA

Cortificate No ;. J-ACT<A

Iequest No

Sounil pressure level Calibration Resnlts

Caliseation Bange Witlhiist Ad] ) Uneertaluty [ A I
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Lo o W ! ST AN TEL: (66/0-2H16-5560-1 FAN: (6600 21167140 EALERATION RRORATORY
Pagr 1 of Page 1af 2
Certifieate No = 24-ACT-046 Certificate of Calibratien
Request Mo - Reg-2024-1 364 Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-077
il CONSULTANT CO.LTD. Request No : Req-2024-113%
i "'I"" i A Address £ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
o Rangkok 10260
. Unit Under Calibration Details
. Measurement item + Acoustic Calibrator Class : 1
Manufacturer : SVANTEK Range : 94, 114 dB / 1000 Hz
i Model $SV 354 Instrument Status © Used
L] Serial Number 173246
e Upper bt i L UAE EFM. 10412561
b o Calibration Environment and Details
Temperature £(23£2°C)
Ml Humidity £ (50 =20 %R11)
Barometric Pressure (1013 £10.0hPa)
Lower lmi Received Date : 23 May 2024
Calibration Date : 30 May 2024
SRa AL cAmrae Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Elcetroacoustics - Sound calibrators
Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 357 58079 EEI 31 May 2024
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability This certificate providoes traceability of measurement to recognized nationzl standard, and to the
realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence
approximately 95 %
Calibrated By Approved By : 5,
Mr. Noppadon Luangart Mr. Pacit Mathavormn
Service Calibration Engineer Calibration Engineer Supervisor
. Tssue Date : 30 May 2024
'
gn— SR tenanslumuny e i s e 1 AR HATUR
M- TOR-ACT-LE Ay 21 e i I FM-708-ACT-02 Rev 01 Issue date8/8/23

£

INNOVATIVE INSTRUMENT CATTBRATION [ AR IR ATV TRSTRUMENT
INOVATIVE INSTRUMENT COLLTD. HEAD OFFICL 1 VTIVH ASSTHI S 1
[=]

7 139 MOO 13,501 SUNTINAKORN 11 TAMBON BANG KAFO. o ansi 1 1
AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 10540 THAILAND | e VLTSN
TEL: (6610-2116-5860-F EAN: 16610-2116-7140 R s 1 i
Fage 2of 2
Certificate No - 24-ACT-077 Certificate of Cul
Request No : Req-2024-1138 Clntommes
Sound pressure level Calibration Results : Without Adjustment N UNITED ANALYST AND ENGINEERING Crrtilicats No - 24-ACT-
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit CONSULTANT COLTD Reguest No - Req-20024-| kot
(dB) Measured | Deviated value| Measured | Deviated value|  (+dB) Class 1 (= dB) &1 Soi L k4. Sukhamivil Road. Ba
94 dB / 1000 1z 93.83 0.17 - - 0.13 0.25 Prakianone. Bunskok 10260
/ 02 = 5 25
114dB /1000 Hz 113.80 0.20 013 2 Uit Undder Calibeation Detalls
¢ Calibrator s -
Frequency of Sound pressure level LARSON DAVIS B4 114 AR /L0 FEg
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit Model CALISO sod
(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (% %) Class 1 (= %) !
94 dB / 1000 Hz 1000.00 0.00 - g 0.01 0.70 1] LAE EFM.O49:256%
114 dB / 1000 Hz 1000.00 0.00 - 2 0.01 0.70
Calibration Enviromment and Details
{12343 %
‘Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %) " (500 < 30 BRH
winiadity 51+ 20 WRH )
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit Baromeiric Pressire (1013 +
(Hz) Measured (%) Measured (%) (% %) Class 1 (£ %) Received Dotz 26 Augunt 2024
/ E 2
94 dB /1000 Hz 009 hat 2 Culibrtion Dite eplembar 2024
114 dB / 1000 Hz 028 = 0.40 25 Locrion of Culibratian : LAB | Acugstic
Calibray ocedure - li-house method CP-ACT-02 bi nIEC 60942: 2017 Elerirmmeoistivs - Seumil calibrators
Nate :
= = Reference Standard Model Serinl Number Tracvable Thae €
Maximum-permifted
Function Swnd Cali SV I5A 55079 12 Ju
Uncertainty of measurement
THI Multimicer 2003 117765 NIMT
Sound pressure level 0.15dB
Frequency .20%, Truceability This centificnte | bises brucenbility of messiremenl W recd
Total distortion+noisc 0.5 cation of the imer of Umits (511
- Acceptance limit was IEC60942:2017 Class | Note
- The calibration resulis exclude the calibrator pressure correction standard uncerts § =2, presvide

- The calibration results excludz the microphone volume correction

End of Calibration Calibrated By : Approved By @ MIn

Mr 1%

™

Calibranon Engineer Supervisor

Taviae Dt ¢ 101 Sepletiber 2
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Certificate No  24-A0T-120
Request No ; Reg-2024-1896

Sound pressure level Calibyation Results : Without Adjustment

Calibration Range Wilhet Adjusteent (diih Adjustmend (1) Uncertalnty | Aeerptance limit i
(dB Mesnured Deviated value Meusireid Theviuted valur (+=dim Class I { £ dH)
B 000 He 9396 -0 [NE] (LB sy
154 0B 7 TIHR) H [SENIT] 004 01 2] Puss
Frequency of Sound pressure level
Calibration Range Without Adjustiment Adjustment Unverininty | Acceptance Hmit o
(Hah Menssred (Fled | Dieviated | Messured (He) | Deyiared [="%) Cluss 1 %)
64 4R 1000 He aul 1 (L G - (1] 17 Puss
116 B 10 He a1 (T - = (L] Ky Pass
Tatal Harmoaic Distortion plus Noise of Soand pressure level (THINN %)
Calibration Range Without Adjusiment i [ i prance limit -
[ Memsured (%) Mensured (%) {4 %) Clase 2 (= %)
94 dB /1000 He 01 . (BT i Pass
FLAdB 1000 Hy 23 - A il Pass
Note :
Maximum-permitied
Faian Lneertainty of messurement
Sound preswore Jevel 38 di
Freguency n20%
Total distorion-anise 100
e st wms NLCO0R T Class |
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Certificate of Calibrathy

Customier
Nunse UNITERD ANALYST AND ERGINFERING CONSULTANT COLLTD Certifleate No ¢ 24510240
Addrvws W1 B Uik 41 Sublrami Reald Baagchak, Prkanmg. Banghok Wbamest Nin = Reg-2004- 14w

(LT

Ll 1 mbee Caliheation Deialls

Mesmmen fiom Sinund Leval Metes Micropwine Chs - 2
Manificiant Lt Thivia Misophane Moded © 175448
Miidel LaT2 Micrighune S8 131451
Setlal Nutsher [E0 Prenplifier Muddel - PRMUATALC
1 UAEETM 1182 Vremplifier SN (T340
Renhition 0, i Tmrment Statss - $sed

Calihwatlun Envirunmesnt and Details
Temjembure e
Funsidity 30 %RE + 20 %R1
Burnmitie Prebsent LS g 4 10 he
Raconesd Date 1 huly 2014
Cafitmated Tat T duby 3124
Cubihmation Fresedury Inp=houmase st 159 0MA00 hased om LEC 61R73-0 1 2015 Electriscoustios « Soond livel meters = Part 2 Feriodic ieste

L adihrathin Lab Avoustiv

Weberener Stundurd

Tttt Hrand Peleted SN, Dhue calihratim Trucenility
Stumiland Micrimbone GRAS HIAN 188273 20 Aupuss B4 GRAS
Muliifregiensy Calibesin Quest Quesi-val EFAMND M 36 huly 2024 T8l
Audlin Generala Sanmieh Svamdlh 51} N Chitobet 2024 WK Flectric

Nair,

The tepored umeeriaingy b biod ve stomdand incessnty smilinlivd b he Covnpe T d =T, provideng o level of on(ideses appoymaicly 93 56

Calibieutd By 1 e

Appraved By | %)

A [k Mathavam

e, Nopmashon Lisingan
Service Calibrution Engneer Calibrurton Engineer Soperviver

Tuase Dty 1 11 huby 2024
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Certiflente No - 24-ACT-120
MReguest No - e 2004- | B06

Diyelsdim Ruale loe Statements of Conlurmily
The glarvdad desiaiion nule sxtepibiril i thee stusiresnn of Gonfmily w ooy oslshrasan st w il e aeplicod uring 11AC-GR 092009 Crazieliney i e Reporting
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Yol Tt etemmarstieny st s vt uf e Fimit, | Linkosvier - poveion o i expundlod et o sasimatir VAN ba i e i
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INNUAATIVE INETHUMENT CALINMATION LAN

PRNOVATIVE IS TR S Lo HEAL
ST AARC LT LA IR S D AT N AN AR
ALEREER AN PSS AN PR A YT T AN BUTUIE B e ViRe
na T PR AL A T RET I TR
Cemmificuie Niv SEN230
Ieguent Niv Mg 24-1440
1. Indication at the calibration check frequency
Sumilaal Before Adjust Adter Adjust Aveeplance
UNCERTAINTY
vl e ERE wie R Limir Resalt
Calibeutnr Setting (dH) (i i it fulith [EXT) i+
10061 Fae 114 i 117 1153 (£ S 0 Pars
Nins Advplule sejsiiiviry s estahiished fry e se af Soumd Calfnmss Besal SYANTER. Mydel SV 334, 5N 38074
2. Seif-generated nolse, imstalied
it M UNCERTAINT
i TAL
TAST /37138 foa :
LU Welghitlng. [C11] Ldh)
A | o
3. Seli-generated nokse, Microphone replaced by the electrical input signal device
L Sty
Messured | UNCERTAINTY
VAT 3T-140
Walgh (BT 1]
A aln
. 62 [
z Mt .10
4 Acoustic signal test of frequency weightings (Without Windscreen]
Pevinting Erem varings Froquancy Acceptance
UL Sty UNCERTAINTY
Wekghilng Resgmae carve Limit e
VAST JF-1 A [ ‘.
1+l (=i
S0 Senting dny dn) Ty
12431 1o 02 al a0 ] s
1000 §ie [H1 nn an L) L Teu
4000 T n: ni a4 060 L} Fan
B0 Ha 44 A4 a2 a7 10 Tass

TRTOR-ELM D R I Do st 41524
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5. Electrical signal test of frequency wiightings, Wetglmhg network respone with relative te 1 kHz

UL Setting pviation Tram varlo Frequesicy Arveptance
USCERTARNTY
PAST 33130 Weighting Respone cariy Limis Rewill
ST Setting Adan © idm £ il (e am (i
#iHy 4 be o ] Pass
1 0 ug I = sy
2y My m i 1hiy 3 Pasi
S u i) i ] Faay
Flr i [ 3 0 Fas
A00H) Mz I [ iy i
0 1 [ v
WK i o i i 0 Past
B0 L ol | il a4 N o
6. Frequency and time wizlghtings ot TkHz
VU Sertkng. i Meaured Aeceptunce
UNCERTAINTY
S REF Lic KRR Limilt Reauht
VU W eightiag tih) 1y [ 1Al i+ dn)
A (e (IET i b3 i
[ 110 140 i e 120 it
z I 140 14n ol wan Pase
LUC Setting ST Meusnred Adeeplunce
UNCERTAINTY
1A HEF LTS ERR (T Fenull
VU Tine Respone R} (L] iy = dlih (EX1 ]
Faul Jam 1 00 Wi Pass!
Sy 1 g L (] 10 P
Leg e 1dn o 0 [
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Cenificoie No

Begust Mo Ty -TH123-1 450
9. Level linearity including the level range control
VUC Settimy ST Accoptance
ENCERTAINTY
FART 2 & REF (URS ERR Lamit Result
VL Range (i ] Ly [ +dn) 1+l
FIE) a1 oz (] Tass
I 0,10
1 1o (11 i

10, Tone burst response

TUC Setfing. 5T Anficipated Messired Apeeprans
UNCERTAINTY
A DT13% Tonrhurst Rel (R 8 ERR Limit Rl
UL Tl Respane L) [ (tr () (BT L an)
20 1350 (£ 0l T -
i 2 IR e a0l +AL 2 (=
s (L ey 12 L8, 50 s
2 1HA 1285 41 1k Pam
Show .20
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ENCERTAINTY
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1364 1363 0.0 0an Truss
1364 (K5 1

Ti: teauitia batedd umly 1 the s salibrsisal The bl st

e BAEATIIAIUAN

RTINS Wiy M Db 62

WALV

PILLIRIE S LAl HIRATION LAl

TSRO 11 1A KAl

EE TUANEL FHES SAATET PRAK AN IS T a1 A

TUL, (OONFTL T80 F 1A 12T T) 81

TFage 477
K246
Regoew o Ny 317241434
7. Long Term Stability
LU Sating Mensired Acceptance
PSCERTAINTY
FAST (A IT-13% LU Limit et
ST Sentimy (CHi] i R
Tl ([FT]
Fiinal ([EY]
Dievistisl nn nin Pase
8. Level linearity on the reference level rnge
VUL Settbay Amtllpsten Ieniution Aerptunie
UNCERTAINTY
FAST /A /3139 REF e ERR Linsir Resuli
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12. Dverload indication

LU Settimg Meusured Accoptanee
ENCERTAINTY
FAST /A vt Limle Besull
ST Setting Aamy ity & dB)

Pumitive oneshalf cycle 1.6
Mgl ive tee-hal aile .t
Dhovined Y 15 s
13, High Leve! Stabillty
UL St Mewsimnd Neteptange
UNCERTAINTY
FAKT / A/ F5330 (R Limit Resuly
ST Setting m (L1} =ity
sl 1RO
Fanal o
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MNote :
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Coertificate of Calibration
Customer
Name UNTTED ANALYET AND ENGINEERING CONSULTANT COULTEL Cortificate No ¢ 3481 M-229
Addris. 31 8ol Udorserik 41, Suktmyli Rused, Hangehiik, Prakanoeny, Bungisk Hequet No 1 leq-2024-1448
hoz6n

Uit Unaler Calibratian Detuils

P o expaned isoemsmy of
Fail i it Tomin
rall
L1
- T = Upper imit
Mymaurad vals | T Fail
B5% axpandol! unganery \T i
o Mominal
Lowir St

End of Cerfificate

Thoe senalin itaied uly

PR TURSL TR M, 4 Do s 24

INNOVATIVE NS TREIMERT CALIRRATION LAR
TAETVATIVE TRSTREMIEST €0, [T EATI OFERT

U AR LS80S TR ARIRN L TARIIRI AN hALD
ASIHOH EASKE VL SARILTT FRARAS RO 01 s 1AL A%

TEL HEU S| F AN KR RTIAD

Cenlificate Ny 2451 M-22%
Riguest N Tei-20113-1 445
L indi atthe c check frequency
UL Setrimg Namial Thefore Adjust Alter Addjust Acevprasice
UNCERTAINTY
EAST /A /37130 Level e ERR ERR Ll Rl
Calihratnr Setting () ) k) TilK) (81 (B2 (=
1001 Hix 114 1) 1370 1147 094 1738 A w0 010 Pass
Wate ¢ At menslivity was extablisben by thie ime 0f Soond Calfmior Brmd SYANTIK. Model 5V 354, 3.3
Self-generated noise, Microphone installed
UL Setting
Mistured | UNCERTAINTY
FAST ! 37170
VU Weighiting (i) (e
A 1 w10
3, 5aelf: noise, F replaced by the electrical input signal device
VL Saiting
Memsared | UNCERTAINTY
FAST F37138
VUL Welghting {dn) Ledimy
A s o
¥ 107 Bio
z 50 wio
4. Acoustic signal test of frequentcy weightings (without Windscreen)
Trwdintinm fremn yasisis Frequensy Agephiney
LU Sestimg UNCERTAINTY
Welghting Respene curve Limit e
FAST /17:139 A it z
Cadny {2 dm
ST Setting (1) [ fd
125112 il 01 ol i IS Pugs
100 1z 0o oo il 0 Lo Pas
A0 1 ] 0l 04 i i Puss
oo Ha ni 03 ns 0 ia Pas.
'
i a i - e i@nAITlUAIUAY

T

KA e s 0 650

Measurement bem Sinmul Live) Meter Miuroptone Clas - 2
Manfaciurer 1 Larson Davis Micmphome Madel - 7751012
Mool 1aT2 Micophune SN - 11792
Soriil Mumber anosxT2 Presiplifber Minkel | PRAMIXTZE
1) VAETFMAY Presmplifics S . 88132
Resdsmion nlodh Iitrumena Stais | Used

Calfhrating Esyieonent and Dotaili

Tempenitan: BT
Humidiny 50N 4 20 %R
Baromuiric Prusdane 1073 hita 4 10 Wik
Received D 1 July 20134
Calibrated Dute % July 2124

Culibration Procaduse Ti=bonrse mdlod CP-SEM-01 based on [RC 61672-3 - 2013 Flecimaceostics - Swand bevel metery < Part 3 Ponoddic 1ests

Lutivn ol Cakibrdlon Lisk Acoacstiv
Referencr Standard
Insirumens Herand Abodel SN e calibeniion Trcehilicy
Standurd Micipbone GRAS ADAN 1RK273 30 Augim 2004 LRAS
Mulifregquency Caldmatar Quent Qracid-cal EFADNIERS i July 2004 Ts1
Audiy Gemeratne Svamich Srandnl R} & Cctuher 2024 WHK Electric
Nate

Tho réportod incerainty is bused on standard uncenalnty multipliod by the Covernge Fsetor & = 2, peoviding o level of confldence approximetely 93 %,

Calibrated By | yds Apeis il

A;Eﬂﬂ

M. Fatit Mathiyormn

Wit Noppedon L caigen

Servace Calihntion Egmeer G atihranen ngineer Superyisar

W Judy 3034
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e ioAENTIIAYAN
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INNUVATIVE TS TRUMENT L AL TRRATION | AR

IWNDIWATIVE PRSTRUMENT (00 1 TOUHEAD OFTICE

=100 KHETR L8, SR RIS 11 EASIETN WA B AT

AR vt Ao
ACERED|(TED
ST

b Euleaiil Busnyuses +un

ANIPHEIE ARl PHL AR T PRARAS PROVINCE Wi THATLAS

L VB2 AR AN K2 T LT AL
AL ZumE
Cenificae Na I4-5LM-229
Hexquest Mo Reg-2024-1448
5, Electrical signal test of frequency Meighting network respone with relative to 1 kHz
ULC Serting Ibevintien from vorioms Frequency Asceptance
NOCERTAINTY
FAST/37-109 Welghting Respnne carve Lt Raaie
STD Settimyg. Adity © By i) (B} [EX LI}
e At an un [
125 Ha =l LT ni 14 [
20 He dnp il (i) 14 i
00 He o 0 (i1 Is Fiks
10 He L LE i 20 1o Fass
2000 Hae e ol o 0 Pass
S0 H o0 oty o4 A Pazs
KIHH e an i a1 20 Pugs
ikt He an oo oo 85, {INF TPus
6. Freguency and tlme welghtings at 1kHz
VL Setthng ST Abemaured Aveeprance
UNCERTAINTY
FAST /37-130 REF e ERR Limit Result
UVE Welghiing (] (L sy (£ [2dm}
A 114.00 Han o 02 Fass
€ Hiloa 1 L 2 0 Tz
£ 1100 Han e 0 Pass
LU Senting ST Masairnl Avoaplanen
UNCERTAINTY
T-1I90 A REY eg ERK Limit Result
LUC Tine Respong idH) fdmwy ) § ity fzdin
Fuut Hang Lo o aln Pasai
St Hidob Hap L ax o0 Pass|
Leg 11400 148 o win Pusal
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Certificate of Calibration
Custamer
Nt UNITED ANALYST ANE ENGINEERING CONSULTANT COLLTTY Cortifieute No i 2451 M-235
Addlriss %1 il Uik 4 1. Suikbuer i Raisel, Bangehak, Prakanang, Sanghak Hequrst Fee-2004- 1454
10260
Uit Uander Cadibratinn Betaily
Meastiretnent (wm Sowa] Larved Meter Micophone Clgss - 2
Mansfaceurer Larson Duvin Wicrophone Model - 375803
Nl LxT2 Miceophme 11798
Sertal Numher g Vreampifie Model - FEMLYTER.
(] Peesmplifies 5% (46L3K
Rewalursan 0l d8 Imstrureens $tauw - Used
Callleation Erviranment und Teialt
Temperature 270
Humidizy S 9RH 20 %R
Haneniric Fessure 1013 it £ 11k i
Wasceteul oty 1 July 2024
Calibrased Duie 10 luky 2034
Calibnation Mrocesduis lirhunine imethod CTS1M1 e on TEE 10723 2013 Eloctroapoustics * Sound keve] moiers: Pan 3; Perindic wsts
Liscitionn 1 & alibat Laby Acuentic
Refrerenee Standari
Instrumen Tirund Mlandel S I exlibemiom Trugchility
Stundurt Micsophane GRAS AN HF g 04 GRAS
Muliifrespuency Cabiiramor Quest Questecal A 20 fudy 2034 15
Audin Ciersermtor Suameh Svandill 131 * {doamier 074 WK Elestric
Nty
Thie Feporiod unicerstinly i bared ce slandard unuemaenty sultipiied by the Coverage Factor & = 3. providing o level of confidense approsimuely 55 %
Callbsatod By ¢ e Agpreved By anF

Al Moggadom Lunngor M. Pagit Mithavom

Servive Calibeation Engiteer Cpllbetinn Eigineer Siperyisor

Vb Buly: 2iZ4

i i .mnm,s'l.umuqu

TSR0 R 4 s (ke S04

INNCVATIVE TNSTRUMEST CALTBRATION L AR

PREATIVE INSTRUMEST (0 T8 FUFFICE
SISO LR SRS IS AR T EAMUON AN R AL
AMPHUE TRARG ) PELL AR FRARAR FROV ISR (65300 THAI A
(28} CE2INFERE ] FAN F2T T
Cenificme No LM235
Redusst o T 2024- 1454
5_Electrical signal test of f ¥ h Meighting network respone with relative to 1 kHz
P Berring Deviation from varioes Frequensy Agceprance
UNCERTAINTY
FAST $37-13% Welghting Respuan coryve Linsit Ll
ST Setting A B L il [T {2 8]
a3 e 4.l 0 (18] X [
125 He 0 an nn 1.5 Pz
184 Ha 4.1 i (7] 15 Biss.
500 1z o0 al (0] 15 Prae
LK e g il i) 120 1 Fass
20000 Ele LTl al (11} 20 Pacs
AR (LN il g in Pass
AR Akt il o 20 [
Ll ¥ 11 11 i +5, INF [
6. Frequenty and time weightings at 1kHz
UL Setting ST Meswured Aceoplanee
UNCERTAINTY
FANT /4T MEF [UTS ERR Limiy Resull
UUE Weighting (e (1] (L1 (EX111} |+ dl)
A L4000 140 L nm T
| 100 140 i (51] m tes
z (TR 1Hagn ) (50} Tazs
UUC Senting ST Messured Actoptunce
UNCERTAINTY
130 A BEF ERK Limit Resull
PUE Flme Respone ) () ey i ik I +alitp
Fust a0 Han an wia Pussi
Sl 114,00 Hae fw 3 (IR 1) Pussl
Ten Ham g i o Prisst
[
S— AenanslueuAN

PO HREL M) B M o e

INNEAVATIVE INSTRUMERT L ALIRRATION AN

PSNEIATIVE BSSTRUMEN D (00, 110 SRR
T U0 MO T ST ST ARNIRS 11 TARTIN TIASES RATD
ANTIRHT AR P SN T AR AS PRV T 1 1040 THAN AN ACOPEDITED
o 0t | AX: 21 I B g
AT
P 17
Centificats Ne:
Rt Nov Heq-2004- 1454
1. Indication at the calibration check frequency
TV Sarting Nominud Irefore Adjust After Adjust Acceptamce
= UNCERTAINTY
FAST/ A 37139 Level e ERR ule Llmir Besnlt
Calibeatar Setling i (aHy {dby () [ 1} [+ dB)
1000 Ha 11408 11376 H53 1.54 Hiz 004 130 B30, Pass
Note Ahsohute sensitrvity was estabfished by the use of Smund Cadibrsior Brand SVANTER, Madel 5V 18

2. Self-generated noise, Microphone installed

VUL Setting
Measuredl UNCERTAINTY
FAST | 3-10%
UL Weighting {dE) [y
A 4 Y]

3, Self-generated noise, Microphone replaced by the electrical input signal device
1 Santing

Mensured UNCERTAINTY

FANT /37130
VU Welghting (it [
A 1 i
e 304 [314)
z 10 win
4, Acoustic signal test of frequency weightings [Without Windscreen)
Dislating fram varisns Froquenis Aceeprance
UL Sating UNCERTAINTY
Weighting Respene curvy Limilt —_—
FAST 37130 A = x
STD Setting (dB) () Lty i) izl
125 He it 0l it i 14 Piiss
1) e an ik} {[11) [ I s
400 Ha 1 (K} Nl tn n Pass
O 146 1s b 0 a0 sl

e rwmalis sl il

i vl The e and whcsipt b Tull, wid

i .wnmslaimuqu

Pl k0|

w1404
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Cenificare Mo 4-ELM-235
Regiient No Hogg-2024+1454
7. Long Term Stability
VU Seting Measiered Atziptance
UNCERTAINTY
FAST/A (3130 wue Linali Besubi

STIb Korting Tl (i) f & dHj

Inktial 1an

Final ER

Lheviaited 11+ i i Tuss

8. Level linearity on the reference level range

UL Sefting Amticipated Averptance
FAST/ A/ 37-124 Limiy Result
STD a8 iy (L3 famy LR LI i & )
13900 1 390 (1 it Pass
Ao 1 30 (0] 8] Puse
(E 1 il it L1 Pasa.
1240 52 1240 (] Lt Pasa
11 " [ i (% Piss
LA 1 1o (] (i P,
1 | 10 i ¥ Pags
1M 1 T o 1 Pass
L] - o na 14 Pais
a0 w [ [ Ll P
i " w0 i Puss
w0 W M i 00 1 Piss
S ™ 0 i 14 Pass
T ™+ 40 ik (A Pass
N W W wn 14 Fass
s ] w0 wi B Pass
a1 59 wa [ ¥ Puss
sl “ s il 1 Pags
il an 201 (] B Fasy
40 " az 8] Pass
430 a3 ani (1] (N} Pasa
A2 Q o A3 (R} Puss.
abim ar A né (B Pass
[
AR e ABAEANS INATUAN

B-ELSL0] e bt e 50T
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8. Level linearity Including the level range control
UL Soting sT0 Mensared Asceplaney
UNCERTAINTY
FAST/ A REF (HEE ERK Limit Result
LLC Ramge LEEY (LU (L) =i (BT
b4 408 il I Vs
03
114 Han i ] Pasy
10. Tone burst response
VU Settlag ST Antlelpated Mensured Aceeplance
UNCERTAINTY
A I8 Tooehurst Rel e Enn Limie LT
UL Tinse Respane v} idm m) fdish [+ dB) (S
200 L1} 134y th T Pass
Fast | 1 1R 1 -t S -2s [T
e} o0 (°E] 4 1A 40 Pana
200 T 1224 -2 1 s
Slw han
2 [ 03 Pass.
200 1294 oo Tags.
SEL 1 LT ([T} 02 i
028 1000 W 03 Pass
11, Peak C Sound level
WUE Setting Anitlelpuseld Messured Acceplunce
UNCERTAINTY
FART () 95143 REF vLe ERR Lirsiit st
ST Setting () (it () (B} &)
Cumplete cyihe 1368 S| ] s
Poaiiye halfeyide 1362 FIET] 2 s
Negmtive half cpcle 1362 40 Pask

The 1 ol umly oo e e eallbraied, Thetn

IMNONATIVE TS TRURIENT © ALIRRA 1108 AR

INNOVATIVE ISSTREMEST C41, K T0, AR OFFI T

A1 T b SR ISARORS 11 TAMDET IS &AL

ANTFEM AT ARG IHE L SARTTT PILAK AN PREVING | B THAN A%
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sl wrifien
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Reejitest Mo

e wilhin 28 Tl

] ity ol wswnenen

Ceapsnad iy o (e

mige pesshiLy et 1

= T T T Upper lima
Meaguted valus Fail!
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12. Overload indication

UL Serting Measured Aveaplance
UNCERTAINTY
FAST /A 37120 vue Limit Resubi
STI Kevting (] (e f=dn)
Tt cne-ulf iycle 1454
Hegailve nne-half cycle (28]
Tievlatid ol 0an 13 Py
13. High Level Stability
VNIC Settimg Mrasured Ageeptaney
UNCERTAINTY
FASTIA /31139 e Limit Hesult
ST Setting ({1 (B L1} i +dn)
mizia] 1340
Final 13400
Dhvinted i il 030 Tasis
Note ©
Waximpum-permitted
Function
Uneertalnty of measurement
1. leufication ai the calibratan check Freguesny Mot applicibie

2 Sek et miise, Microphens instullad Mot applicable

nerated moise, M

actnphone repliced by o lectrical sl sigral device Nok appiicabic

4, Mcoiistie slgnal it af frequency welghtings al 10 e w4 kHe 4 i
4. Apuistic signal teai ol Fequincy weightings at =4 kEE 0 10 kHz o

4. Flevirlcal slgeal test of frequency welghtlngs, Welghting network respome with relative to | kb 030 41§

L&

.10 4B

Ly 4 e referemes .50 di

uclin e 1130 41

10 Tone Burst res)

PL Tesk © Saune 145 41y
12 Enverload imdicaiion 1125 41
11 High Level Sthitity. LAY}

s VB WINT2SL 200

Mcongtnce [t e penmiinl | resmeenty
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ELECTRICAL AND ELECTRONICS INSTITUTE *:-L'_',;mﬁ
- FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ’T‘

ASCTISIRIS 17028
CALINRATION 5118

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

CP20240292EA
CP2024070255

Certificate of Calibration

Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier)

Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)

ID No.: UAE.EFM.045/2563
Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

e

('Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggpment.
o tenATIIPTURN
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ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT s FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240292EA Certificate No.: CP20240292EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier) (dB)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier) 31.6
ID No.: UAE.EFM.045/2563
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50+15) % Frequency Measured value
Pressure: (101.3 £ 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 315
IEC 61672-3:2013. C-weighting 31.6
Condition of this result of calibration Z-weighting 36.6
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No, Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025 Frequency Deviation from various Frequency Weighting Response Curve
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024 (Hz) (dB) (dB) (dB) (dB)
5)|Pressure humidity and CL1-P240023 24 March 2025 125 0.3 0.2 0.2 +1.5
[Temperature Transmitter PTU30L L3950483 CD20240142EA 12 June 2025 1000 -0.2 -0.2 -0.2 +1.0
6)|Pressure humidity and CL1-P240030 11 April 2025 8000 29 29 29 +5.0
[Temperature Transmitter PTu30L £3950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025 Function : 4. Electrical signal tests of frequency weightings
7)|performance Audio Analyzer 89038 MY56510003 CK20230072EA 13 September 2024 Weighting network response with relative to 1 kHz.
2. This result of calibration was found accurate as shown on date and place of calibration only. Frequency Deviation from various Frequency Weighting Response Curve
3. This certification is traceable to the international system of unit maintained at :- C-Weighting A-Weighting Z-Weighting Acceptance limits
Reference standards instrument for Acoustic function (Hz) (dB) (dB) (dB) (dB)
- National Institute of Metrology (Thailand) 63 0.0 0.0 0.0 +2.0
Reference standards instrument for Electrical function 125 0.0 0.0 0.0 +1.5
- National Institute of Metrology (Thailand) 250 0.0 0.0 0.0 +1.5
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
Result of Calibration:- 2000 0.1 0.0 0.0 +2.0
Function : 1. Indication at the calibration check frequency 4000 0.0 0.0 0.0 +3.0
Reference Measured value Deviation Acceptance limits 8000 0.0 0.0 0.1 +5.0
Acoustic Signal (dB) (dB) (dB) (dB)
- - - - Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
L} L}
onaslumugy onaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA Certificate No.: CP20240292EA
Calibration Report Calibration Report
5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 43.2 0.2 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 423 0.3 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.4 0.4 +1.1
Value (dB) (dB) (dB) (dB) 40.0 40.5 0.5 +1.1
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1 Function : 8. Tone burst response
104.0 104.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
109.0 109.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
114.0 114.0 0.0 +1.1 200 136.0 0.0 +1.0
119.0 119.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-2.5
124.0 124.0 0.0 +1.1 0.25 109.7 -0.3
129.0 129.0 0.0 +1.1 Slow 200 129.5 -0.1
134.0 134.1 0.1 +1.1 2 109.9 -0.1
139.0 139.1 0.1 +1.1 200 130.0 0.0
140.0 140.1 0.1 +1.1 LAE 2 110.0 0.0
141.0 141.1 0.1 +1.1 0.25 100.9 -0.1
142.0 142.1 0.1 +1.1
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 £3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 1344 130.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
. 1453 1452 0.1 15
enaslumuAy LenaslupIUAN
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PNV ATIVE INSTRUMENT CALTHRATION LAR

= ELECTRICAL AND ELECTRONICS INSTITUTE NIV ATIVE ISTRUMENT 0810011647 0T T
FOUNDATION FOR INDUSTRIAL DEVELOPMENT 1 S

Certificate No.  CP20240292EA iR AT
Calibration Report Curtrmr
Function : 11. High-Level Stability M UNITEIF ANALYS T AN ENGIMEERING CONSULTANT CO.L T Certlficate No 1+ 4513228
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Time Period to Record SPL at ) . Aikes W1 Sal Udormmik 41, Sakbemrvie Road. Baspehak. Prakanoig. Bangkok Reqieest N+ Ne-224- 1447
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits o
(n';in) (;i;g Perilc;; (()dB) (gg) (%B; Vialt Vniler Calibrating Dotalls
139. .| .| +0.
Mipussrement fent Sonl Level Muter Micrphene Class
Uncertainty of measurement Manufacter L Bl Migrphane Madel © 375414
) Uncertainty Maximum-permitted - uncertainty Muda! EATR Micrupbone SN : 335075
Function of measurement e — N E LA
) B) Sorlal Minber A00ae2 renmplifier Madel | PRMEST
1) Indication at the calibration check frequency 0.30 Not applicable L efmer S04 0100
2) Self-generated Noise 0.10 Not applicable R o1 di st Status - Used
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz) P
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25 1M
11) High-Level Stability 0.10 0.10
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Befermee Stamiurd
a sound calibrator. Iesrumens Hrami edgl L
2. The acceptance limit is for the deviated value. PO ORAS N [ FryT—
3. Acceptance limits was IEC61672-3:2013 Class 2. - = =
4. The coverage factor k = 2.00 i = . i .
Avitivy Generair i W Cmther 2024
- - End of Report - - [
The regworicd uncestuimty bs hasod on standand unceriminty mulsiplid by the Codernge Factor k = 3. peoviiing o bevel af confidenicy snpronfimatel
Cubilrated By | i Appruved By 1 i
e M. Pacit Mathayorm
Rervive Calibrmion Engmees Cafibirating Enginees
Tanwe Dhate @ 9 Jualy
' '
onaslumuAy T ——— | T
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1. Indication at the callbration check frequency

WU Setting Fe—— Befure At AR Adust T 5, Electrical signal test of frequency ghiings, network respone with relative to 1 kHz
TR LNCERTAINTY VL St Uesdutlin frum varinus Freyueney Acregtunee
FAST /A1 37-138 Level e kR e ERR Limdt Hesult UNUERTAINTY
- FASTF37-1 % Weighting Revpoe curvi Limin Tasuls
Calibrater Seting (R ) (1] tdiny (L] [ dm) (+dnj
STD Setting A (dB) C(dB) ZidB) i+ dB) i+ dB)
10080 s 34 [RER 1148 104 s S 00 [T Pasy
63 He 1 an no 10 Pase
Hale Absalite sersitivity w ¢ Sovaral Culiwutor Bromd SVANTER, Model 8V 384, 58, %
124 He 411 [0 o i Pass
250 e (i1} 0 (11} [E] Pa
2. Self-generated noise, Microphone installed g
- 00k e, oo il nn 15 Pt
UL Seriing
T Miasured | UNCERTAINTY P e P h o % =
UUE Wakshiling L) [ETL) b Ha (] 01 n1 i Tass
A 153 i S0 H 0o ol ni 0 Vs
i B0 114 ...- il u, o g
3, Seff-generated noise, Microphone replaced by the electrical input siginal dewice : ! : ;
VL Sutting 16000 Ha it o L] LN ey
Measured UNCERTAINTY
VAST ¢ JT1 18
6. Frequency and time wesghtings at 1kHe
UL Welhting {an) (EX) T =
UL Seating sT0 Memsured Aeeujitune
A BT o UNCERTAINTY
VAST#37-139 REF (RES Efn Limit Result
[ W4 L1
7 i e ULC Wiighting (L1 Ly fn (B0 1113 1+ it}
A a0 1nan o0 o3 Do
4. Acoustic signal test of freugc-nc\f wiightings [Without Windscreen) L 11a.00 140 (] 020 o Pass
Deyistinn Trim variows Frequency Areeptance g z
LU Serting UNCEWTAINTY Z 4100 1140 L] 0309 P
Welghting Bespane curve Llsit
™ Resuls
FAST [ 17100 s
h . i (i (i VUL Setting 10 Meavirad Acceptanee
STD Serting fuiry () am) X UNCERTAINTY
I8 0A EF (R ERR Limis Result
128 He 02 03 [Is: ] 15 Pt
UL Thnw Rospum 1 i 10 - e
T o 8 o — e i Hospim (s} fibie) faliy (B (B2
000 He 16 0 i s in Faes i iy ik oL = e
Wi 1z 1a [ () (%) 50 Ml Slerw 1id.00 1 an B 010 Pass
Leg 1400 11 il a0 g

z

s e o il wishore seridien gy
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Agilent Freventive Mainterance provides tactorny recommended service 1or your analytical
systems to assure reliable operation and the accuracy of your results.

Defivered by Righly trained and certified service engineers using genuine Agllent parts and
supplies, Agitent Preventive Malmeanance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Mote: While non-current production A4 instrument and or accessory models are not covered
=pecifically in this document it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  hitp//www.agilent.com/en-us/services

Intreduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer

2 Acustomer representative should be availeble to the engineer while performing the preventive
maintenance procedures.

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

4 I a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged-as a repair, which may incur
additional costs.
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Check out the Resource Page here: hitpsy//www agilent com/en-us/agilentresources
» Meed technical support, FAQS, supplies? - visit our Support Home page at
hittp:ffwww.agilent comysearch/support

s Getanswers, Shara insights, Build connections;
Join the Agilent Community at https://community agilent com/welcome

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit,

«  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

= Only select those pages that relate to the system or module being serviced
« Complete empty fields with the relevant information
= Complete the relevant checkboxes in the checklist using either & "X or tick mark "v* .

» Check "Section not applicable” check boxes 1o Indicate services/tasks not delivered, as
sppropriate,

» Complete the Preventive Maintenance service in the order of the tasks listed,
» Complete the Service Raview section together with the customer

s Complete the fields for page numbers st the foot of each selected page

« Complete the total number of pages field in the Service Completion section

»  Ask the customer to sign the Service Completion section including the customer's and your
signature,

This infermation is subject to change without notice.

Revision: TU.00, lasued Novernbe: 2021
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NI LI 1130 IS, LA, 1 LA UL LIS |1 Q1 LA S,
d Save instrument contral settings before starting the procedure

@ performa general inspection of the systern for cleanliness

d Check for proper installation of parts, assemblies, sensors ele.

o check syatern for required instaliation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like thern
installed.

Ei lse VD to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
fﬂ' Performy a Basic Cu ABS test - *As found test_2°

Print the Details page or screen caplures of the test resuits and attach to the end of this
checklist,

Fendsion 10.00, lssued: Novemiber 2021

| Technoiogies, e, 2021

nanslumuny



E‘fl Confirm power supply voltages using the SVD Power Supply diagnostic.

d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic,

ﬁ Check the burner adjuster controls for complete and free movement If the burner adjuster
needs fubrication, use Molykote 321 or mineral-besed molybdenum disulphide grease.

Ei Run SVD tests (o exercise all motor drives over the full range of thelr trave!:

& Monochromator drive
d, Siit drive

Lamp selector
O ABA

Optics companents

E‘ Check that extemal oplicel surfaces are clean = Clean or replace as reguired
d Uze SVD and perform Mono Wavelength Carrection,

ﬁ Lise 8D and perform Slit Calibration,

ﬂ Use SVD and perform Grating Squareness Diagnostic.

@ Use svDand perform Zero Order Offset/Mono Comection,

A usesvo and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise custormer If lamps are shawing emission degradation due
to age,

Check that the signal energy of the D2 and HC lamps track properly, Advise customer if
their D2 lamp iz showing emission degradation due to age,

Feenigion 1000, Issusd: Noveriber 2021
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Q Confirm power supply voltages using the SVD Power Supply disgnostic.

Mechanical components

O Run SVD tests to exercise all motor drives over the full ra nge of their travel:

O Monochromator drive
0 slit drive
O Lamp selector

Optics components

O Check that external optical surfaces are clean — Clean or replace as required
O Use S¥D and parform Mono Wavelength Correction.

O use 8VD and perform Siit Calibration.

O usesvDand perform Grating Sguareness Diagnostic.

U Use VD and perform Zero Order Dffset/Mona Correction,

O use 8VD and perform Wavelength Repeatability,

0O Physically inspect selected HE lamps (customer to supply per their choice) and measure
the % Gain for each lamp, Advise customer if lamps are showing emission degradation due
toage

O Inspect the GTA workhead gas hoses and connections for leaks.
QO Pressure test for gas leaks

Q if the coaler system is accessible {stand-alone) check for correct operation and
cooclant/water level - this includes any temperature and pressure settings pius filter
cleaning (air flow and water),

O inspect the GTA workhead water hoses and connections for leaks

0O Check all graphite companents and replace if necessary.

100D, tssusd: Navember 2021
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ﬂ Clean the nebulizer, spray chamber and liquid trap

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
ﬁ Check that the pressure relief bung releases readily

ﬁ Change c-rings on the fuel and oxidant delivery barbs

A Lesvetha liguid trap EMPTY and verify the flame will not ignite in this state

Ef Refill liguid trap and check that overfill drains freely imo the drain/waste lube

D’ Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be aboye the liquid kevel in the waste vessal

d Check and clean the igniter electrode

i Prassure test for leaks
Leak test gasbox internal components and connections

d Check safety interiock status and operation using the SVD inferlack monitaring diagnostic.
Analytical performance for Flame systems

@ ignite a flame,

‘Zf Check that you can adjust the nebulizer uptake rate from 4 to 6,5 mb per minute.

] Optimize the instrument ready to perform Cu sensitivity test

@ Create & marual method to perform & Basic Cu ABS test - Final Perfarmance Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurements table.

Revizian: 10.00, Issued: Noverber 2021
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O Runthe sensitivity test for a 25 pph copper sample and record the results in the results
table.

|j Saction NGT Applicable
0O check condition of the PSD capillary - replace if necessary

0O Check condition and eperation of PSD syringe —ensure it does not have air locks and
bubbles,

0 change PSD rinse bottle o-ring
O Check and clean the rinse vessel

0O check the drain tube for good drainage. It should not have tight bends, kinks or leops and
the lower end must be above the liquid level in the waste vessel

0 Ensure that the waste vessel is suitable for use with the furnace system
S e jucti (SIPS)
ﬁ Section NOT Appliceble
0 Retorque screws securing the hubs, presser arms and pump rotors
O Adjust each roller so that it rotates freely,
0O Wige clean the purnp rotor rollers and pump bands with & dry clean cloth.
0 Ensure that the presser arme and the surfaces near the pump are free from dirt and spills,

O memove the purmp module rear cover and check for the incursion of liquids and any signs of
corrosion,

8 Re-torgue the nuts that fasten the motor maunting plates to the chassis
O Check clips securing the diluents holder and replace If necessary

0 oisconnect, clean T-plece, and reassemble the tubing using the following steps.

Revision 10,00, lss e
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Sallpe Preparglion sysiern (obs 4) auiessory

Ei Sectlon NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The follawing maintenance requirements are suggested to maintain the performance of the
gutosampler.
Q Cleaning the spill tray, rack location mat, end frames and chassis acoessories with a damp
saft cloth and diluted mild detergent
O Cleaning the autosampler cover panels with domestic window cleansr,

O Checking the X- axis and 2- axis drive belts for cracks; splits, demaged teeth, excessive
fraving, color changes ar degradation from fumes..

O Check the ¥- ais, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: Theautosampler requires no extra lubrication throughout its lifetime,
For further details refer to the SPS 4 service manual G3410-33050,

Sample preparation systern (SPS 3) accessory
Eﬁ Saction NOT Applicable

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

O Check belt tensicns - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 €S info the well,

[ Check the auto-sampler ability to find twbe positions - Calitrete (f required.

O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or 8 mild detergent. Do not use organic solvents or abrasive
cleaning agents,

Revigion: 1000, Issced: Novernber 2021
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ﬁ Complete the Service Engineer Comments section if there are additional comments.

E-ﬁ Review this service, parts replaced, and test results obialned with the customer,

d If the instrument firmware was updated, record the detalls of the change in the Servies
Engineer's Comments box or If necessary, in the custorner's iQ records.

Test Results

Flame optics PMT Gain test

For copper at 324.8 nm, 4 mé, 0.5 nm slit width =55% | 49 f
Flame performance teat with & ppm copper sample

Aiir facetylena, mixing paddle removed Absvelee = 05 0. 555%%
Air facetylens, mizing paddle instelied. 10 replicates WRED <10 02 b
Deuterium fumate optics PMT Gain test

For copper at 3248 nm, 4 m&, 0.5nm slit width =55 % -
Deuterium furnace performance test with 25 pph copper sample (3248 nm)

Precision %R0 =40 -
Abs value =015 =
Zeeman fumace analytical performance: 25 ppb copger sample (3274 nm)

Precision %R0 =4.0% -
Abg viie =010 -
MSR%: =70% -

Peviziar: 1000, lssusd: Novernber 2021
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O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm waler or a mild detergent. Do not use organic solvents or abrasive
cleaning agents

UltrAA lamp accessory (external)

@ Section NOT Applicable
O Check the condition of the pawer cable.

O Clean the extenor surfaces of the accessory with saft lint free cloth. This cioth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cieaning agents,

Restore System
O If you have slterad the custamer's instrumentation during the course of P, restore to the

onginal status to allow the custorner to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

IF the PM service is performead prior to a gualification service, then use the qualification procedure
as & guide for final instrument set up end checkout.

Revigion 1000, ssoed: Novermber 2021
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Deganic Kit 2910053500 5055 140 240:280 P supplied Flame
Wi Nebulizer Cleaning Q910024700 50 55 740 240 280 consumable Flema
Tubing-Capillary Std Mebs 9910024800 50 55140240 280 consumabhe Flarrig
Capillary Tube Hivac Neb (3] »

{organice aniy) 9010044000 50 55140240 280 consumable Flame
Glass impact beads {5/pk) 0910025700 50 55 140:240 280 consumable Flama
Teflon impact beads (5/pk); :

{organics anly) 0910053300 50 55140240 280 consumable Flane
Bumer cleaning strip (T00/pk) | 9010053900 50 55140 240280 consumable Flams

Window UV silica - reund 2040082600 | 50355 140240280 P suppiiad

{rght side) Common
Window UY silica -

rectongular (eft ide) 2000082500 | 5055 140240 280 PM suppled [ oo
Pad adhesive windaw (round) | 4910012700 50 55 140 240 380 P gspgibad Common
Pad adhesive window

{rectanguiar) 410072600 5055 140 240 280 P suppliad Ca
Electrode kit {1 pr}(D2) 6310003400 | GTATZ0 Fid suppled Fumece
Shroud (02) 6370008100 | GTAIZ0 Pisupplied | Fumace
Zeemanelectrode kit (1pr) | 6310003500 | GTAIZ0 PM supplied | Furnace
Zeemar shroud 6310003600 GTATZD P supplked Furnace
O-ing PED ninga bottle 6310025800 Ps0120 PM supplied Fumnacs

* For engineers who only service Ad 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,

Revision 10.00, Issued Novernber 2021
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Mono lype: Automatic

Furnzoo Instry Gasbox Type: 'Y’ Gas Bux
Zeeman Present: Falsy Auto Burner Adjuster: Faise

Mains Frequency: 50

i Firmvware Version: 211

Cenphile Baam iptier Type: Normal{S00nm}

r@ame instruemo

Internal Zeaman:
rnal UltrAA:

- T

D2 ES Cavastlon Flled: T <45
Bo ‘ock Version: 102
EEPROM L.t

02 Run Hours: 53306500
D2 Serial Humber: not sst |
D2 Install Date: 1111570
D2 Criginal intensity: 1.000

Instrumeni Run 117
ZeroWavslangth Glzot: 100133

Meno Correction: 0.770

Flame Hours: 22411834 L2 Last Intensity: 475,000
Service Completion
Service request number GO0 S &M &3 Date service completed 30 jzw 20235
Aglent signistue _EJM_?\&\E?‘“ 8 Customer signature <o Ja 1
Total number of pages in this document \_:l —
Report Generted At 1HVI005 54705 A 1 svo mw

- 3 Agilent
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I

ruUwWel ou y, |
- Uppes Limk:
Avrraging Period: 30.0 |
Red P11 Rat Pt

o .
| Lower Limil:
| [oeEs ]
| Y Lamp Screw Result:

Dtapoint Count: 20

Lower Limil () Actual (V) Uppor Limit (V) Result:

12.00V Ralt 10.80 1242 1320 i Passed | : e g
-13.20 -11.80 1080 “'Passed

AZOOV Rait
5.00V Rail s.04 5.50 m
310.05% 22000 341.00 |: Passed |

Upper Limit (nm) Result:

" 010 ¢ Passed
First Crdos 3a40 KRR 1 32515 i Passed |
Second Crilar G 3o 549.97 5 Passed

Lower

.G

3 SVD Resuils Report

Repart Gen riviod -

Repart Gonoeated AL WONGOZE L4725 A0 2
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Ropuet Gonerated At 170207

[}

Report

. Jevialion: 0.003

= ‘a; Mow Tl Mode

Upper Limit Result:

assed

Intaribe
Flume Detect: TETIIH
LU Active: PR
Dxidani Pressure:
e i sRakinjested |
Prosauics sannt Changeover: {]
s Ignition: FTECEHE
Regart =i 5 svuﬂawﬁw
1t {EY
[ —— o w1 wanis
- Readngs
Q5571 0.5563 n5s7S 13042025 105222 AM
Ahs_Linear Grigin - Cal, Set 1
0,56 o |
- | |
K““jal"-“-‘ WD 30 Jaw 2025 0407 |
ki Date
T o
000 |
. A
1000 2,000 4000 5500
Cumgit
Curve Ft = L
Characterktic Cong 2D
r = 1000
Caitulaled Cone =
Residuals = .
Ans =0.11141x C
S pamCu 03 05564
05837 L5505 0.5815 VIWRA2E 10:52:54 AW
SV vy Report EAY
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Preventive Maintenance Report

Company Name; UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025

1anenT limtnN

J Lalgrabona

]

Instmin

Gain 43 %
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Date FM 29.Anr-2025 : 29-0c1-2025
[DD-Mve- 3 Date:
i [DO-MMM-FYYY]
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date >
09370145 Rev.3 A January 2018 PerkinElmer’
Scope

The purpose of this PM s to ensure the continued functionality of the PinAAcle S00F by inspecting and
replacing any worn ar damaged parts. This service should caly be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructians.

The custamer must provide the engineer op data to recent prios 1o
starting the P

Always check with the customer before making any changes that may affact the customar's analysis or caliaration,
Inchuding & current back-up of system software and/or data files.

The completed document should be signed by an authorized PorkinElmer and customer regresentative and left with
the customer.

Update the PM sticker and Instrument logbook as required.

Copyright Information

This document contains proprietary infermation that & protected by copyright. All rights are reserved.

Mo part of this publi may be 3 in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc

Copyright & 2013 PerkinElmar, Inc.

Trademarks
Registered names, trademarks, etc. wsed in this document, even when not specifically marked as such, are protected
by law. PerkinElmer i & registered trademark of i , e, Al other and registerad

ot owned by Perkingimer, Inc. of its subsidiaries that are depicted harein are the property af their respective owners.
Except a5 specifically sat forth in fts terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, Including, but not limited to, the implied warranties of merchantakility and
fitness for a particular purpose.

PerkinElmer shad not be Sable for Incidental or consequential damages In cannectian with the furnishing ar we of
this documant.
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Parts Lists

Parts included with the PM
Part Number (if < 2
applicable} Description Quantity
BOS01696 Fan Filters 2
N3160156 O-Ring Kits for Sampling Intraduction | Stainless Steels Nebulizer) |nsa
N31B0157 D-Ring Kits for Sampling Introduction | Plastic Nebulizer) 1
NS301T14 Replacement Acetylene Filter Cartridge 1
THO01022 Replacement Air Filter Cartridge 1
Additional Reagents and Standards Required for PM
Part Number Expired Date
Description Batch/Lot #
{if applicable) fpt Rty )
NO300183 1000 mg/L Copper Standard AR 27-38CUY Mo 2025
and for PM (Customer Support Solution)
Part Number {if " Expiration
Qu Batch/Lot #
applicable) " h/ Date (amv
N/A Ol Water 250 ml. AR AR
WA 0.5% HNDy 250 ml, AR AR
[EinaAcle 900F Breventive Maintenance Report (PM) Page2of7 |

a7 llpuan

£. PL INSTrUMEnt SoTtware:
4] Software user files/datak archived, packed, and/or deleted as needed,

3. Mechanical:

¥ Inspect and clean all fans and fitters. Reglace filters if necessary

¥l Inspect all gas lines for leaks and/or wear. Replace if needed,

¥ Clean exterior of the instrument.

L4} Inzpect the burner head, burner chamber, and nebulizer. Clean if neaded as stated in the

Hardware Guide.
¥l Check burner head dimensions with the feeler Eauge as stated in the Hardware Guide in the
i hapter section on cleaning the burner head and checking sloth width,

Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥l Check the drain system for signs of wear. Replace worn or damagad parts.
L4} Wisually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(i applicable},

4. Electrical:

[} Inspect FC boards. Clean if necessary.

L4} Carefully check all internal and external cable connections.

¥ Chack instrument firmware revisions uggrade to current levels {if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4} Inspect and clean the sample compartment windows, if needed.
¥ Inspect opties. Clean or replace I necessary,

6. Gasses:

F] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications feund In the Pintdcie 900 Series Pre-Installation Checklist SDB,
L4} Verify that the acetylense filter and air filter element is dry. Replace if necessary,

| Binancle 900F Preventive Maintensce Report (M) Page4of 7 |
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N3050109 B3 Lumina HCL 1 061219-020041
N3050138 K Lumina HCL 1 030819010130
N3050152 Ni Luména HCL 1 052719020020
| PinAAcle S00F Preventive Maintenance Report (PM) Page 30f7 |

N lnwan

Alr Pressure Sensor AlrfCiH,; Flame correctly shuts down | Active Passed
Choasing Nitraus Cride as the oxidant . .
Baiminf RSS! | o it rimer itk thits down | o
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Dscription: Ensures that the detector is linear in the Visible Range.
Certificate Value
Parameter Specification 2 553,6 nm [Abs.) Teest Results Pass/Fail
1.0A MO Fllter + 5% fram Cart. 0.9668 0.9E78 Passed
0.2 A ND Filter + 5% fram Cert. 01953 01876 Passed
8.2 Baseline Noise ot 1.0 Absorbance with Barium
Description: Ensures that a high will not produce sive noise,
Parameter Specification Results Pass/Fail
Standard Deviation #0040 0.0005 Passed
8.3 AA Baseline Nodse with Copper
Description: Check baseline notse.
Parameter Spedification Results Pass/Fail
Standard Deviation 000 0.0001 Passed
I PinAAcle $00F Preventive Maintenance Report (PM) Page 3 af 7 l
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Results Pass/Fall

=0.005

Standard Deviation

00001 Passed

8.6 A&-BG Boseline Noise with Arsenic

il Ensures that backg) d correction does not produce excessive nokse at a low
wavelength.
Parameter Specification Resuits Pass/Fail
Standard Deviation 400 00004 Passed
8.7 Flame Sensitivity

Description: instrument Sensitivity checked against Copper standard,

Standard Copper Results (Abs.) Pass/Fall
5 /L Sensitivity S5 Neb (If applicable) >0.250 Abs, WA Mot Applicable
#RAOARE NiA Passed

2 mgfL Sensitivity HS Neb (if applicable)

10. Review:
Pl Review with the customer PM work performed,

¥ Review with the customer routine maintenance procedures,
# Discuss recommanded customer supplicd materlals to have on hand.

¥ Attach PM sticker.

| Pincte 500F Preventive Maintenance Repart (Ph)

Page6ai 7 |
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UDi Numbes
[y
[ 841 To Hame
A e warhee wnsn P Sp— T g
wwrrEe T v vt
gsmiaTRs 61 S0260 TH IR B 0280 TH
Customer Gontact Phone Namier | Fax Namoar Emai Furchase Order
Ky uluan e, 2955580049 A richahom srame) i com HPO-350100002
‘piork Dascepton
- PM 22 (s g
- Elearing Ced, Ghamser, Fiher
- Warsetengi Callbme ; Puss.
- Wirvalurngin Sean A5, Cid B KN Pasa
-Abgn el with Hy. ; 0K
Etart Diatn ErdDals |
JOMARISS | CONEmR0Ps |
Toots Used
Cusntey r Caliteated Tool Descrpton | | ey o
Toola Lsmt =
Material Used —
LotrSanal
Part Nombar | Part Dasarigtion Meta I yotir g | Cuaniy
"= o Parts Used ™
1 Laibowr Dalails
Part Humber | Part Doscription. | Smditels | Cussity
FVI0C013 | Fravamalve maintanancs | zacasnes | q
Customar Eignasrs Tochriclan Signaun

been completed.

The preventive malntenance checks and if applicable performance teses for PinAAcle S00F have

This PinAAcle 300F _Passes ¥) Falls [ the p

Review of Preventive Maintenance:

d Perkl i Date:
%W k 29 Apr 2025
{DOMMIA T
Authorized Custormer Rep e m Date:
w ? L,ryb 29 Apr 2025
, 10 A1)
e/

| Finaacle $00F Brevensive Maintenance Repart (PM)
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Date PM Performed: e I |
X 29-Apr-2025 Dat 29-Oct-2025
it ) fo0anas-YYY
Pal‘l M b Bal ln b1, . Ma )

09370005 c January 2013 PerkinElmer’
Scope
The purpese of this PM s to ensure the confinued of the Atomic FIAS
100400 by Inspecting and replaang any warn or damaged parts, This service should anly be

by a trained

ol F
The customer should save heir method befare the PM begins,

General Instructions:

Always check with the customer belore making any changes thal may aflect the customer's
analysis or calibration.

The completed document should be signed by an i Parki and i
representative and left with the customer,

Update the PM sticker and instrumenl loghook as required.

Copyright Information
This

contains prop ¥ i ion that is by copyri All rights are
reserved,
Mo part of this publication may ba renmduoed In any !nvm whmsoa\-er or translated into any
language without the prior, written p af F @ 2
PerkinElmer, Inc.
Trademarks
Registerad names, rademarks. ale. used In this dncmnem. avan whan not spoahcally marked as
such, are profectsd by law, | isa af F Inc. All other

and not owned by Perki Ing. or its idiaries that are
depicted herein are > the property of thelr respective owners,
Except as specifically set forth In its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of mslchnnlnbillly and fitness fora parlii:nlur purpose.

PerkinElmer shall not be liakle for inci ar | ages in fion with the
furnishing or use of this document,
! Alomic Ab&nmiom"ﬂﬂ\s 100H4{H) Preventive Maintenance Page 1 of & l
s
L0 53 015 VYV Tl TVRLIT 113118 P GRAGA | 1 1 WWdF 15 11

[ Visual Damage (if yes, describe)

Check incoming AC line voltage for proper levels and grounding.

Verify Voltage switch on back of instrument is comect

‘erform general inspection of system for cleanliness. Clean if needed,

[¥] Gas supply cylinders securad, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).

[7] Inspect the customer log book and make any approgriale PM enlries.
an checked and filter cleanad

Heating mantle or Universal Cell Holder checked

2. Instrument components

Mon-return valve checkedrepairedreplaced if needed {B019 8111). Clean
the valve if there is any figuid in it. Replace the rubber slesve (BO13 5123)
i it is worn, Check the flow meter for any signs of fluid in it Clean the flow
meter if needed.

[¥] Verly condition of pump p ff levers (BOSO 7794 - look for
cracks or problems with the sprmgs: pump rollers (B300 0251 check for
wear), and thumb screws (BOS0 7796).

Check the Mulliport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BOS0 1250, smali o-ring: B0O4 5095). Use a squirt boitle & fishing line to
try to dislodge clogs.

Firmware Version checked. Latest is 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
] Mixing separator assembly checked
Filter/membrane checked (BOS0 B306)
Condition of the pump twbing (replace if necessary), comect pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BOSO 7781 for 0.13 = 1.80 mm tubing; BOS0 7782 for 1.60 = 3.18

mm tubing.
l Atomic Absorption/FLAS 1004400 Preventive Maintenance Page 3 of 6 ’
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Parts Lists
Parts included with the PM
Part Number Expiration
it Description Quantity | BatcpLot Date
applicable) MY
BOS0 2706 Fan Filter 1 NIA MNIA
Additional Tools Required for PM
Part Number Callbration
m Description Quantity | Serial # Due Date
applicable) (Y}
MJA Digital Volt Meter 1 MiA NIA
Additional R and Jards Required for PM
Part Number Expiration
(it Description Quantity | BaeLOt) o
nEEIIcablsl (MMYY)
MNIA N/A N/A NIA NFA
N lnwan

Review with the customer PM work performed.
Review with the customer routing mam1enanae procedures,
Discuss

to have on hand.

Attach PM sticker.

Update Logbook.

] Atomic Abﬁtionfms 100v400 Preventive Maintenance:

Paged ol 6
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Review

100/400 have been completed.

The preventive maintenance checks and If applicable performance tests for FIAS

This FIAS 100/400 Passes Falls[] the preventive maintenance.

Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date:
a,;Wn, k 29 Apr 2025
(DO-MMMAYYY)
A Customer Rep dgfive: Date;
2\] '\M%%ﬂ 29 Apr 2025
5 {DOMMMNYY)

| Atomie Abserplion/FIAS 100400 Preventive Muintenance

Page 50f6 I
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Equipemnt Location
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A v sTe TR e T
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Wk Gompets Cumstomer Sgratue 1
a w0

C})a@wm ~

563 Karei, Chirpinis

I

Fagetal]

1anenT inuan

| 1 208 |

I Alomic Eunm’m\s VA0 Preventive Mainienance

WA WO-TNSTT T

Page G of 6 n

N lnwan

Puge ol

1onsnT limuan



WA WO IB048. Tagetoft

a7 llpuan

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

Certified Reference Materials :

Material Serial No, Certificate No. Due date
Absabance 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 : L5 nm.

Sean Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs,

Wavelength 0.1 nm.

nanslumugy

FM-TI8-02 RO 111021

Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

ID Ne.: UAEWAT.051/2564

Received Date: 3 Junuary 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : A ved by : b
y ) Ny pproved by ofag el
{ Mr.Tanawuat Rimidach ) { Ms, Chenthicha Sangngem )
Technical Manager Quality Manager
The calibeutian result is appiied only to the abeve cafibrated ivem and was p libration amly.
The messurement capability of the lboratory and les irsceabiliny s recogaized national he unia al' dat b

'
natial standarsds labarasary. This cerfificate may not be neproduced other than m fial mplwiﬁhmwwwmﬁﬁd
v

FM-T08-02 RO 171172021

Wavelength CRMs Valoes UUC Reading Correction Uneertainty Coverage factor
(mm.) (Abs) (Abs) {Abs) (Abs) &

0.0000 0,000 0.0000 0.0028 2,000

43 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 00028 2,00

2.1876 2192 -0.0044 0.0075 2,00

0.0000 0.000 0.0000 0.0028 2.00

40 0.5595 0.560 -0.0005 0.0034 2,00
1.0239 1023 0.0009 0.0035 2.00

2.1230 2.125 -0.0020 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2.00

165 (.5230 0.521 0.0020 (L0030 2.00
0.9633 0.961 0.0023 0.0029 2.00

1.9753 1.977 -0.0017 0.0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

g 0.5181 0.518 0.0001 0.0031 2.00
1.0002 0.998 0.0022 0.0033 2.00

1.9973 1.993 00043 0.0084 2.00

0.0000 0.000 (L0000 0.0028 2.00

0.5517 0.552 -0.0003 0.0030 2.00

= 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2032 0.0053 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2.00

&5 0.5591 0.559 0.0001 0.0031 2,00
L0518 1050 0.0018 0.0020 2.00

1.9274 1,923 0.0044 0.0079 v 200

NS IATUAN

FM-TE-02 ROT 17112021



e e . womanny e n
sis 0.0000 0.000 (LEHHHD (L0050 2.00
- 0.7469 0.744 0.0029 0.0057 2.00
s 0.0000 0.000 (L0000 0.0050 2.00
0.8674 0.863 0.0044 0.0059 2.00
564 0.0000 0,000 L0000 0.0050 2.00
1
0.2919 0.290 0.0019 0.0051 2.00
{10000 0000 (L0000 0.0050 2.00
350
0.6430 0.640 0.0030 0.0055 2.00
'
enanslumuny
IMETOR-02 BOT 111172021
Model : T100IR
Serial No. : 20501017
ID. No. : LIAE WAT D56/2563
Condition As-Received: Used Item
Received Date : 05 September 2024
Callbration Date : 06 Septembar 2024
Reference : 2408-017TDSC-1
Submitted by : Linited Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10280
Ambient Temperature : {25 £ 25) °C
Relative Humidity : {60 + 20) %
Calibration Procedure : In - house method : CP-CH11
Direct maasurament by
using Formazin standard solution
Calibrated by : Walalak Sirithean
Approved by : E f
Approved Signatory
{ ) Unnepphal Harachai
{ ) Panpan Paipim
(/) Saithip Meangmai
Izsue Date © 9 September 2024
The U inties are for @ probability of 5%

This cartificate may net be

other thari i lull, except with the prior weitlen

Approval of tha hoed of Caliration and Testing Equipment Sarvices.

wenansluraugy

27945 2790 0.45 018 2,00
287.81 2873 0.51 018 00
334.06 ke 0.26 018 200
36093 360.6 033 .18 2.0
418,59 4182 039 018 200
44594 4455 044 018 2.00
453 66 4534 0.26 .18 2,00
460,02 4598 02 0.8 2.0
536,59 5366 -0.01 018 2.00
63798 637.7 0.28 .18 2.00
431.3% 431.1 0.28 .18 2.00
472,50 4723 020 0.18 2.00
51347 5134 0.07 0.18 2.00
518.8% 5289 D02 .18 200
37307 5733 -0.13 01s 2.00
58535 585.1 0.25 0.20 2.00
G84.40 6845 -0 018 2,00
740,72 740 0328 020 200
748.55 T48.8 025 0.1% 200
8307.03 8073 027 018 2,00
87028 879.6 032 (PR E:] 200
Remark ; - ULC = Usit Under Catinmation

- NIA = Not Avaiable

- Th i dod inty ol L i sl i thie standare uncerainty of measurenil multiplied by the covemgs factor &
which fora noemal distribution prabakility of 1y 5%
- End of Certificate - '
enanslumuny
T2 RO 102021
2. Standard Material : The Formazin has been prep: g ic from
Material Manufacturer Lot No. Assay
1) Hexamathylenstetramine HIMEDIA 0000493947 58,65%
2) Hydrazinium Sulfate HIMEDLA 0000522014 99.40%

3. This certificate is valid enly to the item cafibrated on date and place of calibration.
Calibration result

Performing five - Fi p

Turbidity Meter Serfal Number : 1120501017

curve by using 0,20,100,400,800 NTU

Standard
Formazine suspension HUG Benclg l:::ud::::: cmf.
{NTU) {NTU ) (ENTU) k
o 0.00 0.0081 208
20 20,2 039 2.00
100 100 075 200
400 40 15 206
a0n B01 24 247

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbldity Units

Thea reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %,

-olo-

wenanslupaunu



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ACAD 50118, SUANLUANG, SUANLUIANG BANGKOK 10250

NBC-TIELTIBTFo2S

TEL.D-2717-3000-2% FAX0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 24CH1379
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSence
Model : pH100A
Serial No. : JC03354
ID No. : UAE.EFM.063/2562(ENV.pH03/62)

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Used Item

05 November 2024
06 November 2024
2411-0122WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C
(50 + 15) %
In - house method :

Condition of this calibration result
1. Reference Standard Instrument

Instrument

1)Document Process Calibrator
2)Ref. Standard Thermometer

Serial No. 1D No. Cert. No.

54030049 130RC116
4982054 110RC044

Cert.No.. 24CH1379
Page.: 20f3
Due Date
24E2759 25 Aug 2025
241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

results are traceable to Sl through Hach Lenge GmbH Ltd.,

Exp. date

27 Sep 2026
28 Feb 2026

2. Certified R Material The
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 1034203
pH 6.999 Hach Lenge GmbH C03145
pH 10.010 CPA chem 1034205

27 Sep 2025

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

Calibration Results
Function : mV Measurement

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by : p’%

Approved Signatory

() Unnopphol Harachai
(V/) Ponpan  Paipim
() Saithip Meangmai

Issue Date : 8 November 2024
The are for a confids probability of app 85%
This cesrtificate may nat be rep ther than in full, except with the prior wrilten
Appeaval of the head of Corporate Services 3 - Equipment Calibration and Tasting Services,

Lanms‘l:imuqu

Cert.No.: 24CH1379

Page.: 30of3
Calibration Results
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 factor
(mv) (#) k
pH Electrode 4.008 4,01 173 0.0079 2.00
S/N.:240710SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0095 2.00
10.010 10.01 -178 0.0092 2.00

Function : T
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : E

- Serial No. : 240710SI1A605377

Dimension of probe

- Length : 110 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* o Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.003 14.9 -0.103 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.003 44.8 -0.203 0.13 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 %.

-00o0-

I.Oﬂ?l’li‘bjﬂ’J‘UQN

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard N Uncertainty of Coverage
L Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input (smV) K
pH mv mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.01 0.58 2.00
'
enaslupuny
Equipment : Hot Alr Cven
Manufacturer : Memmart
Model : UF 55
Sarial No. : B212.0411
1D No. : UAE.WAC.005/2556
Submitted by : United Analyst and Engineering Consultant Co., Ltd,

3 S0l Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location ; Lab Floor 2
Received Order : 18 March 2025
Calibration Date : 18 March 2025
Amblent Temperature : {2610 ]"C
Relative Humidity : (50+30)%
AC Line Voltage : (Z20=222)V
Calibrated by : Man Pattanapongpaiboon
Approved by : IKUY‘CL‘

Approved Signatery
{ ) Chakril Waewwanjua
[ ) Suwit Imjal
{4/ ) Kunehit Promprat

Issue Date : 27 March 2025

The arefora

probability of approximataly 95%

This fi may not be rep Itan i full, mecapt with tha prar writisn
Agpeoval of the head of Comorate Senvices 3 - Eguipmant Calibration and Testing Services

N3 [MuAN




1. Reference standard instrument:-

Instrument Sarial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 24LMT3 TPA 18 May 2025

2. This cerificate s valid only to the item callbrated on date and place of calibration
3. This certification is raceable to the Intemnational System of Unit.

104.0 104.0 1040 0.040 0.43 0.78 2
120.0 1200 | 1200 .64 13 16 2
180.0 180.0 | 180.0 0.49 1.5 18 2

C (c)
Point Position
{("C) 1 2 3 4 5 1] E ] 9 (ref.) [£'C )
104.0 |104.335] 104.135] 104.363] 104.317 [ 103.648] 103,738 | 104.179| 104229 104.025 042
120.0 [119.575]118.366] 119.807| 119,905]| 118.994 | 119.194 | 119,888 119.994 | 120.064 1.1
180.0 | 180286 179.510] 180.401 | 180.551 | 179.281 | 179.463 | 180,196 | 180.451 | 180.374 1.2

Remark : TPA : T f jation { Thailand - Japan }
Result of Calibration :- (*) Without Adjustment
Function of UUC” : Tamperaiure Source
Fresh air setting : Close Ei during calibration
Beginning Finished
Temp. (°C ) 27 28
-( REL Humid. { % ) 48 55
2 2 [AC Supgly ( valt | 221 224
[=] =]
L 3 i Ref. Std. ID No.: @
H g " s Calibration Point
7 Position : | 120,180)°C| (104)°C
i e, Y ’/:
- s 1 2301TC-01 | 1RTD-2A1
———e 2 | za0iTc02 | 1RTD-22
i 3 23-01TC-03 | 22-01RTD-03 |
| 4 2301TC-04 | IRTD-2/4
5 23017C05 | 1RTD-2/5
Prabs Drsles B ot B Z3017C-06 | 1RTD-26 |
Be = oMW 0= A [ =F 2301TC07 | 23-01RTO-OT
b= 50 em W= 0.80 m ——rp
G5 BE e s - | s 2301TC-08 137:;130 :
Copacity= 030 m® 9 (ref.) | 23-017C09 | 2301

a7 llpuan

Bangchack, Prakhanong, Bangkok 10260

Poge 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: C00%071872
1D No.: UAE.WAD.012/2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothin Charoensuk Approved by be MW
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the i Team
The are fora p v of app 958

Thig Certificate & ssued in accordance with the condtions of accreditation grantad by the Thal Laboratory Accreditation Scheme
which hes assessad the measurement capabiity of the laboratoey and its traceability to recognized national standards and to the
wnits of measwemant reafized at the corresponding national standards laboratory. This cestificate may not be reproduced other
than I full ‘except with the prioe written apgroval of the National Food Institute.

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

Temperature stability ; One-half of the greatest of d at any one Sensor,
Temp : The i difference of measured temperatures at any sensors and the measured
temparature at the reference location which ars observed al the same time or at as close an abservation fime as
possible to det the temp pattern or ity within the chamber under steady-state conditions.
Overall : The Diff of the i and i ] throughout ob i
Uuc* @ Unit Under Calibration

Moete © The reported uncertainty of measurement was included stability and excluded unifarmity -

The reported uncertainty of measurement was basad on a dard iplled by a el
factor k, providing a level of of approxi ly 95 %,
-olo-

N ldnwan

Sarial No.: (OS82 ID Mo UAEWAOLO11I563
Capacity: 620/ 2300

Date of Calibration: 20 March 2125 #age 2ol 4
Condi Amiiet 212+ 06 T Relstive Humdty: S8 = 35 W
Place of Calibration: 208 Zalance Foom, UNITED AMALYST AND ENGINEERING CONSULTART CO.,LTD

Condition of Equipment: fioeo Condtion
Condition of This Results of Calibration:

1, Caliration Mathad: NF1 Mothod W-MA-001  [n-House Method hased on UKAS Lab 14 - 2019

2. Reforencn Standards:

Reference Standard ~ Maodel Serial No,  Calibrated By Certificate No, Due Date
Standant Weght Class E2 Img tn 20Hig BS05567572 TS M24041005 19 April 2025
Therm-Hygro Metar E-HL NFLETH 01723 Quisity Zeborn QREE-0547 10 Fibruary 2026

3. This certification is traceable to 58 UNIT

4 Thes cermficane was contified only for the instrument we calirated.

5. Thes resutt of calration was found accurate as shown on date and place of calibration ondy,
Calibration Results:

1. Repeatability of Reading:

Nomnal Vakie [ g | Srandard Deatice: of Aeading L5l
3 Q0000052
a1 Q0004
100 Q0006000
200 20000000
2. Off-Center Error:
Amasal 100 0 was placen v moved tn varkus pasition on pan,

The batarce reading cbtained Is ghven in the table.

1 2 El 4 5 [ (Masckmum Difference)
f ¢ 11t 9 J1{ 8 114 g 214 g 2i{ 9 ) L )

100.0001 1000001 1000001 | 1000008 1000001 100.0002 00001 " |
o N M
£, 20045 i L




Serial No.: (DOS071872 1D No.: UAEWAD.0Z/2563 Serial No.i CO0R07 HET2 ID No.: UAEWAD.DIZ2563

Capecity: 52/ 2209 Capacity: B2g 2209
Date of Calibration: 0 March 2025 Page 3of 4 Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results:  (Continued) Calibration Results:  (Continued)
Calibration Range: 080 g Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibranan Calibration Adjustment: Intemal Calibraton
3. Departure from Neminal Value: {Fange: 0 - 82 g ; Resclution: 0.00001 g } 3. Departure from Mominal Value: (Range: =80 - 200 g ; Resciution: 0.0001 g )
Nominal Vake Sandard Ve werage Reading Carrection Uncertainty Coverage Factar Porrins Vale Seandard Ve Awverage Arading Camection Uncertainty Cewerige Factar
[ g1 L g 3 ig 3 Log ) (= 3 | L3 L g 1 L9 ) (g | | L g X
Aigad ,00000 000000 0.00000 00000085 200 50 40.00010 91,0002 0001 0.00015 200
0.001 2.003003 000100 0.60000 00000032 200 100 100 00006 100,001 20000 200016 1m
0.005 4.00500% 100500 9,00000 0. 0000034 200 110 110.00007 10,0001 0.0000 000017 200
o0 0000003 001000 000000 10000051 200 120 120,00009 10,0003 0.0001 200018 200
0.05 0048996 005000 0.00000 00000038 2400 130 130.00010 1300000 -0.0001 0.00019 1m
0.4 0100011 040000 000001 0000011 200 140 140.00013 140.0003 -1.0001 0.00019 200
05 2.500016 050000 0.0000% 1000014 200 150 15000009 10,0007 10001 0.00021 100
1 1000003 100001 -0.00001 0000016 200 160 160.00010 160,000 10001 000037 200
2 2000023 200005 -.00003 0.000017 100 170 170.00012 170.0002 410001 00003 200
5 5000015 5 0005 -0.00003 2,000021 200 200 20060013 2000000 0.0001 000035 200
1 10000003 1000005 L0004 0000024 100
20 20000030 00017 00008 0000037 200
o 30000033 3000013 -.00008 0000050 200
50 50000028 50.00014 000011 000068 200
1] 50.000067 5000000 000013 n.00011 200

The reportad urcertainty of measurement was based on a standard uocertainty mukiphed by a coverage factor & , prividing a
vl of confidence of aporomimatety 95 %

---------- End -eoovse dor N E?M'

K 10260 Serial No.: C210685394 D Moir UAE WAQ.DLD/ISES

Capacity: 82g/ 2209

Page 10f 4 Date of Calibration: 20 March 2025 Page 2 of 4
i Conditi Auriient 12 o+ 08 T Relntive Humidty: o+ 35 %
Equip Balance Place of Calibration: 208 Baiance Room, UNITEL ANALYST AND ENGIMEERING CONSLLTANT C0,LTD,
Condition of Equipment: Good Cantiten
Ce y
Ma nufamrer: MEFIAER TOEDD) 1. Cabbration Method: WFl Method W-MA-001  In-House Method based on LAS Lab 14 © 2015
2. Reference Standards:
Model: XER050U Reference Standard ~ Model  SerialNo  CalibratedBy CertificateNo.  Due Date
Stancard Weight Class E2 tmg to 200g BEOSSATSND =1 MERA100S 18 April 2025
Serial No.: €210685394 Instrument Model  SerialNo  Calibrated By (Certificate No.  Due Date
Thermo-Hygro Meter BOE-AH1 NELETH 01223 Qualty Rebarn QRIS-0542 10 Febnaary 2026
ID No.: UAE.WAD.010/2565 37700 e T SN 4o 5L LAY
4. This centificate was certified anty for the instrument we canbratoe
Order No.: 2502226 5 ?!|-u num of calibration rm found accurate 25 shown on deee and place of catbranon anly.
1. Repeatability of Reading:
Operation No.: 2502226-002
Mominal Value (g ) Standard Deviation of Readin Lol
Date of Receipt: 19 March 2025 = -—*——E—U_W?
8 0.0000042
Date of Calibration: 20 March 2025 100 B
H 0.0000X)
2. Off-Center Error;
" d N = & mass af 100 g was placed and moyed 1D vanious poston on pan
Calibrated by  Mr.vothin charoensuk Approved by * e fdance reading cegaind s g the table _
Scientist { Mr.Pheraphat Tuanjit ) : f/@'_ AN
Manager, Division of Calibration Laboratory = o
Date of Issue: 25 March 2025 for tha Team o (] & -@/x'
= O
The are for a P ¥ of 95%
This Certificate s issued in accordance with the candiens of accreditation granted by the Thal Laboratory Accreditation Scheme 1 2 2 By % o (Wi DHfferongs)
which hes assassed the measurement capability of the laboratory and its traceability 1o recognized national standards and te the g ylt.g 3f¢e g v1¢ g »1¢ g 2l¢C. g ) ]

than In full ‘excest with the price written approval of the Natioral Food Tnstitute,

units of measurement reshzed at the cormesponding national sandards laboratory. This certficate may not be reproduces other 1000001 | 1060001 | 1000001 | 1000001 | 100.0001 | 1000001 10,0000 5
dor N w—
[




Sarlal Me.: C210685394 10 Mot LAE WAD 010/2565
Capacity: EXg/220g
Date of Callbration: 20 March 2025 Page3of4
Calibration Results:  (Continued)
Calibration Range:  0-80 g
Calibration Adjustment: [ntemal Calibration
3. Departure from Nominal Value: (Range: 0- B2 g ; Resoluton: 0.00001 g ]

Nomiral Yakie Seandard Ve Average Riading Correction Uncartainty Covarage Factor
[ g} o | L o) Log ) (= g } L3
Linigacl 0.000000 000000 0,00000 0.0O000AT 200
0,001 0001001 000100 ,00000 10000030 100
0.005 1005003 1 00541 L0000 10000032 100
o 1.030003 103002 -0.00002 10000089 20
n0E 0049356 005001 L0000 00000096 200
(5! 0100011 00002 000001 0000011 200
[ 0500016 5004 -0.00002 0000014 200
1 1000003 100005 000005 0000016 200
2 2000023 200006 -0.00004 000017 Lo
s 5000015 500006 -0.00005 0000020 200
0 10000005 1000005 000004 0.000026 200
Ei 20000020 2000007 000004 0.000037 200
k) 30000039 3000008 000005 0000050 200
5 0000008 5000006 000005 0000068 200
5 200000 8000013 000006 0.00011 200

Agilent Freventive Mainterance provides tactorny recommended service 1or your analytical
systems to assure reliable operation and the accuracy of your results.

Delfivered by highly trained and certified service engineers using genuine Agllent parts and
supplies, Agitent Preventive Malmeanance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Mote: While non-current production A4 instrument and or accessory models are not covered
=pecifically in this document it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  hitpe/fwww.agilent.com/en-us/services

Intreduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer

2 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures.

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

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

Revisior: 1000, Issued: Novernbar 2021

©agiiant Technologes, Inc. 2021

‘27 Agilent
enanslumugy

Serial Nout C20685384 1D No.: LAE WaD 010/2565
Capacity: B29/2Hg
Date of Calibration: 10 March 2025 Pape 4 of 4
Calibration Resuits:  (Continued)
Calibration Range: =EB0-200 g
Calibration Adjustment: Internzl Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolubon: 0.0001 g )

Nominal Value Stanland Yalue Avetage Readng Corredtion Uncertainty Coverage Facor
.| [ g 1 L g ] AR k| i 9 ) [
20 20.00010 90.0002 -0.0001 0.00055 200
100 100.00005 100.0001 00000 0.00016 200
110 110.00007 119.0002 -0.0001 0.00017 200
120 120.00009 120.0002 -0.0001 0.00018 200
130 130.00010 130.0002 10001 0.00019 200
150 140.00013 140.0002 <0.0001 2.00019 200
150 15000009 150.0002 0.0001 0.00021 200
160 160.000140 160.0002 -0.0001 1.00022 200
12 17000012 1700002 -0.0001 0.00023 200
200 200.00013 200.0002 -0.0001 0.00028 200

The reparted uncertainty of mesuremant was based o0 & standan uncortaty multiplied by o cverage factar & , praviding a

fevel of confidence of approximately 95 %
---------- L — dov N yinipdoit—
:

Check out the Resource Page here: htips:.n’fwww.agiient.corn."érkua-"agiiemresou Ces .
» Meed technical support, FAQS, supplies? - visit our Support Home page at
hittp:ffwww.agilent comysearch/support

s Getanswers, Share insights, Build connections:
Join the Agilent Community at https://community agilent com/welcome

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit,

«  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

= Only select those pages that relate to the system or module being serviced
« Complete empty fields with the relevant information
= Complete the relevant checkboxes in the checklist using either & "X or tick mark "v* .

» Check "Section not applicable” check boxes 1o Indicate services/tasks not delivered, as
sppropriate,

» Complete the Preventive Maintenance service in the order of the tasks listed,
» Complete the Service Raview section together with the customer

s Complete the fields for page numbers st the foot of each selected page

« Complete the total number of pages field in the Service Completion section

»  Ask the customer to sign the Service Completion section including the customer's and your
signature,

This infermation is subject to change without notice.

Revision: TU.00, lasued Novernbe: 2021

@ Aglert Technologes, Inc 2021

- Agilent
enanslumuny



Rl Uvdted  Boalyst and Twaineesing LonsulBwt
List Sy Product Numb l-_istlhe_S}rEalNumbersofeadt_
i G ssn2g P 4316000

2

3

4

b

[&

7.

8

3

rfol e checks

Revision 13,00, lssusd Novernber 2021
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E‘fl Confirm power supply voltages using the SVD Power Supply diagnostic.

d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic,

ﬁ Check the burner adjuster controls for complete and free movement If the burner adjuster
needs fubrication, use Molykote 321 or mineral-besed molybdenum disulphide grease.

Ei Run SVD tests (o exercise all motor drives over the full range of thelr trave!:

& Monochromator drive
d, Siit drive

Lamp selector
O ABA

Optics companents

E‘ Check that extemal oplicel surfaces are clean = Clean or replace as reguired
d Uze SVD and perform Mono Wavelength Carrection,

ﬁ Lise 8D and perform Slit Calibration,

ﬂ Use SVD and perform Grating Squareness Diagnostic.

@ Use svDand perform Zero Order Offset/Mono Comection,

A usesvo and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise custormer If lamps are shawing emission degradation due
to age,

Check that the signal energy of the D2 and HC lamps track properly, Advise customer if
their D2 lamp iz showing emission degradation due to age,

Feenigion 1000, Issusd: Noveriber 2021
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- Agilent

IS YE LI 11300 IS, AL, 1A | LA UL LIRS |1 GG ST
d Save instrument contral settings before starting the procedure

@ performa general inspection of the systern for cleanliness

d Cheak for proper installation of parts, assemblies, sensors ete.

o check syatern for required instaliation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like thern
installed.

Ei lse VD to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
Ea' Performy a Basic Cu ABS test - *As found test_2°

Print the Details page or screen caplures of the test resuits and attach to the end of this
checklist,

Fendsion 10.00, lssued: Novemiber 2021

© Agilen| Tachnologies, ne
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ﬂ Clean the nebulizer, spray chamber and liquid trap

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
ﬁ Check that the pressure relief bung releases readily

ﬁ Change c-rings on the fuel and oxidant delivery barbs

A Lesvetha liguid trap EMPTY and verify the flame will not ignite in this state

Ef Refill liguid trap and check that overfill drains freely imo the drain/waste lube

D’ Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be aboye the liquid kevel in the waste vessal

d Check and clean the igniter electrode

i Prassure test for leaks
d Leak test gasbox internal components and connections

d Check safety interiock status and operation using the SVD inferlack monitaring diagnostic.
Analytical performance for Flame systems

@ ignite a flame,

‘Zf Check that you can adjust the nebulizer uptake rate from 4 to 6,5 mb per minute.

] Optimize the instrument ready to perform Cu sensitivity test

@ Create & marual method to perform & Basic Cu ABS test - Final Perfarmance Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurements table.

Revizian: 10.00, Issued: Noverber 2021
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Q Confirm power supply voltages using the SVD Power Supply disgnostic.
Mechanical components

O Run SVD tests to exercise all motor drives over the full ra nge of their travel:

0 Monochromator drive
0 Slit drive
O Lamp selector

Optics components

O Check that external optical surfaces are clean — Clean or replace as required
O Use S¥D and parform Mono Wavelength Correction.

O use 8VD and perform Siit Calibration.

0O Use 5vD and perform Grating Squareness Diagnostic.

U Use VD and perform Zero Order Dffset/Mona Correction,

O use 8VD and perform Wavelength Repeatability,

0O Physically inspect selected HE lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and connections for leaks.
QO Pressure test for gas leaks

Q if the coaler system is accessible {stand-alone) check for correct operation and
cooclant/water level - this includes any temperature and pressure settings pius filter
cleaning (air flow and water),

O inspect the GTA workhead water hoses and connections for leaks

0O Check all graphite companents and replace if necessary.

Fsvigion 1000, tssusd: Navember 2021
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SEPIE PIEPEEAUDT SYSIE (BHD 4) SUCessory

ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The follawing maintenance requirements are suggested to maintain the performance of the
gutosampler.
Q Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
saft cloth and diluted mild detergent
O Cleaning the autosampler caver panels with domestic window cleaner,

O Checking the X- axis and 2- axis drive belts for cracks; splits, demaged teeth, excessive
fraying, color changes or degradation from fumes..

O Check the ¥- ais, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or demaged connectors

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G3410-33050,

Eﬁ Section NOT Applicatie

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 €S info the well,

[ Check the auto-sampler ability to find twbe positions - Calitrete (f required.

O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or 8 mild detergent. Do not use organic solvents or abrasive
cleaning agents,

Revigion: 1000, Issced: Novernber 2021
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O Runthe sensitivity test for a 25 pph copper sample and record the results in the results
table.

|j Saction NGT Applicable
0O check condition of the PSD capillary - replace if necessary

0O Check condition and eperation of PSD syringe —ensure it does not have air locks and
bubbles,

0 change PSD rinse bottle o-ring
O Check and clean the rinse vessel

0O check the drain tube for good drainage. It should not have tight bends, kinks or leops and
the lower end must be above the liquid level in the waste vessel

0 Ensure that the waste vessel is suitable for use with the furnace system
ﬁ Section NOT Appliceble

0 Retorque screws securing the hubs, presser arms and pump rotors

Q Adjust each roller so that it rotates freely,

0O Wige clean the purnp rotor rollers and pump bands with & dry clean cloth.

0 Ensure that the presser arme and the surfaces near the pump are free from dirt and spills,

Q remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion,

8 Re-torgue the nuts that fasten the motor maunting plates to the chassis
O Check clips securing the diluents holder and replace If necessary

0 oisconnect, clean T-plece, and reassemble the tubing using the following steps.

Revision: 10,00, lssued Novernber 208
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O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm waler or a mild detergent. Do rot use organic solvents or abrasive
cleaning agents

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O Check the condition of the pawer cable.

O Clean the extenor surfaces of the accessory with saft lint free cloth. This cioth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cieaning agents,

Restore System
O If you have slterad the custamer's instrumentation during the course of P, restore to the

onginal status to allow the custorner to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

IF the PM service is performead prior to a gualification service, then use the qualification procedure
as & guide for final instrument set up end checkout.

Revigion 1000, ssoed: Novermber 2021
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ﬁ Complete the Service Engineer Comments section if there are additional comments.

E-ﬁ Review this service, parts replaced, and test results obialned with the customer,

d If the instrument firmware was updated, record the detalls of the change in the Servies
Engineer's Comments box or If necessary, in the custorner's iQ records.

Test Results

Flame optics PMT Gain test

For copper at 324.8 nm, 4 mé, 0.5 nm slit width =55% | 49 f
Flame performance teat with & ppm copper sample

Aiir facetylena, mixing paddle removed Absvelee = 05 0. 555%%
Air facetylens, mizing paddle instelied. 10 replicates WRED <10 02 b
Deuterium fumate optics PMT Gain test

For copper at 3248 nm, 4 m&, 0.5nm slit width =55 % -

Deuterium furnace performance test with 25 pph copper sample (3248 nm)

Precision %R0 =40 -
Abs value 2035 =
Zeeman fumace analytical performance: 25 ppb copger sample (3274 nm)

Precision %R0 =4.0% -
Abg viie =010 -
MERS =70% -

Peviziar: 1000, lssusd: Novernber 2021
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Service Completion
Servica requestnumber _EORIT A AN 4D

Agient signature M
Total number of pages in this documment \3

Revision: 10,00, kssund Noverber 2021
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ﬁ Agilent

}.;:{ Agilent

e i
Deganic Kit 2910053500 5055 140 240:280 P supplied Flame
Wi Nebulizer Cleaning Q910024700 50 55 740 240 280 consumable Flema
Tubing-Capillary Std Mebs 9910024800 50 55140240 280 consumabhe Flarrig
Capillary Tube Hivac Neb (3] »

pacin et Q9I0044000 | 50 55 140240 280 corisumable | L
Glass impact beads {5/pk) 0910025700 50 55 140:240 280 consumable Flama
Teflan impect beads (5/pk); -

el 901005333 | 5055140240 280 consumable | g
Bumer cleaning strip (T00/pk) | 9010053900 50 55140 240280 consumable Flams
Windiow UV silica - reund 4 = d

fright side) 2010082600 50 55 140 240 280 P suppiiad -
Window UY silica -

rectongular (eft ide) 2000082500 | 5055 140240 280 PM suppled [ oo
Pad adhesive windaw (round) | 4910012700 50 55 140 240 380 P gspgibad Common
Pad adhesive window

{rectanguiar) 410072600 5055 140 240 280 P suppliad Ca
Electrode ki (1 pr(D32) BITO003400 GTAIID P suppled Furmeoa
Shroud (02) 6370008100 | GTAIZ0 Pisupplied | Fumace
Zeemanelectrode kit (1pr) | 6310003500 | GTAIZ0 PMsupplied | Furmace
Zeemar shroud 6310003600 GTATZD P supplked Furnace
O-ing PED ninga bottle 6310025800 Ps0120 PM supplied Fumnacs

* For engineers who only service Ad 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,

Revision 10.00, Issued Novernber 2021

& Agiient Technaloges, Inc. 2021
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Mano Iype: Automatic
Gashox Type: ¥ Gas Box
Auto Burner Adjuster: Faise
Mains Frequency: 50
Firmvware Version: 211
Photomultiplicr Type: Nocmal(300nm}
PWE Version: 45

EEPROM L !

Instromeni Rue

i ERRIE180

Zoro Wav-longth G =

13
Meno Correction: 0.770

Flame Hours: 22411834

52 Run Hours: 53306.500
D2 Serial Humber: not sst |
D2 Install Date: 1111570
02 Criginal Intensity: 1.000
L2 Last Intensity: 475.000

Report Gepernted At:  THNVIEZSE SAT75 AM

nanslumuny
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10,80 1242 13.20 m .E: £ | ¥ Lamp Screw Result: sEEEEN
-13.20 -11.80 ATEG i Passed
450 504 5.50 [ Passed |
0TV ot 290,64 220,00 241.00  Passed
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=0 C o0 i Passed |
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Date FM 7 29-Apr-2025 Date: 29-0c1-2025
Pl‘everltive Maintel]ance Report Standard Labor Hours to Complete PM : 5 hours
) Part Number Release Publication Date >
09370145 Rev.3 A January 2018 PerkinElmer’

Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle Q00F by inspecting and
replacing any worn ar damaged parts. This service should caly be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructians.

The custamer must provide the engineer op data to recent pries 1o
starting the Pt

Always check with the customer before making any changes that may affect the customar's analysis or iiaratian,
inchuding & current back-up of system software and/or data filos.

The compdeted document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker ard instrument logbook as required

Copyright Informatian

This document contains proprietary infermation that & protected by copyright. All rights are reserved.

Mo part of this publi may be 3 in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc

Copyright & 2013 PerkinElmar, Inc.

Company Name; UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,

Trademarks
Registered names, trademarks, etc. wsed in this document, even when not specifically marked as such, are protected
by law. PerkinElmer i & registered trademark of i , e, Al other and registerad

Phra Khanong, Bangkok 10260

ot owned by Perkingimer, Inc. of its subsidiaries that are depicted harein are the property af their respective owners.
Except a5 specifically sat forth in fts terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, Induding, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shafl not be Gable for Incidental or consequentisl damages In cannectian with the furnishing ar e of
this documant.

Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025

IF‘ln!\!\:h SUOF Preventive Mamtenance Repart (FM) Page 1 of 7 ]

a7 llan N lnwan

Parts Lists N30S0108 Ba Lumina HEL 1 061215-020041
N3050135 K Lumina HCL 1 030819010130
Parts Included with the PM -
N3D50152 Mi Lumina HCL 1 052719020020
Part Number (if Gl 2
D t nti
applicable) escription Quantity
BOS01696 Fan Filters 2
N31E01SE O-Ring Kits for Sampling Introduction | Stainless Steels Nebulizer) |msa
N3160157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) 1
N3301T14 Replacement Acetylene Filter Cartridge 1
THO01022 Replacement Air Filter Cartridge 1
Additional Reagents and Standards Required for PM
Part Number Expired Date
Description fi Batch/Lot # Hpir
{if applicable) e Quality h! sy
NO300183 1000 mg/L Copper Standard AR 27-38CUT1 Mo 2025
and for PM {Customer Support Solution)
Part Number {if " Expiration
Qu Batch/Lot #
applicable) " Date (amv
N/ Ol Water 250 ml. AR AR
/B 0.5% HNO, 250 ml, AR AR
IPinAAch S00F Preventive Maintenance Report (PM) Page 2 of 7 IPin!\.’\rlc SOOF Preventive Maintenance Repart (PM) Page 3of 7 I
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£, PL INSTAUMENt S0Ttwarn
4] Software user files/datak archived, packed, and/or deleted as needed,

3. Mechanical:

¥l Inspect and clean all fans and fitters. Raglace filters if necessary

¥ Inspect all gas lines for leaks and/or wear, Replace if needed,

¥ Clean exterior of the instrument.

L4} Inzpect the burner head, burner chamber, and nebulizer. Clean if neaded as stated in the

Hardware Guide.
¥l Check burner head dimensions with the feeler Eauge as stated in the Hardware Guide in the
i hapter section on cleaning the burner head and checking sloth width,

Replace if out of specification
P Check the congition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥l Check the drain system for signs of wear. Replace worn or damagad parts.
L4} Wisually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable].

4. Electrical:

[} Inspect FC boards. Clean if necessary.

L4} Carefully check all internal and external cable connections.

¥ Check instrument flrmware revisions upgrade to current levels {if nacassary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4} Inspect and clean the sample compartment windows, if needed.
¥ Inspect opties. Clean or replace I necessary,

6. Gasses:

F] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications feund In the Pintdcie 900 Series Pre-Installation Checklist SDB,
Pl Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| Binancle 900F Preventive Maintensce Report (M) Page4of 7 |

a7 llpuan

F i Results Pass/Fall

Standard Deviatian R o.0001 Passed

8,6 AA-BG Boseline Noise with Arsenlc

il Ensures that backg) d correction does not produce excessive nokse at a low
wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation 400 00004 Passed

8.7 Flame Sensitivity
Description: instrument Sensitivity checked against Copper standard,

Standard Copper Results (Abs.) Pass/Fall
5 /L Sensitivity S5 Neb (If applicable) > 0,250 Abs, WA Mot Applicable
2 mg/L Sensitivity HS Neb {if applicable} >0.250 Abs. N Passed
10. Review:

Pl Review with the customer PM work performed,

¥ Review with the customer routine maintenance procedures,

4 Discuss recommended customer supplied matarials to have on hand.
¥ Attach PM sticker.

| Pincte 500F Preventive Maintenance Repart (Ph) Page6ai 7 |

1anenT inuan

Alr Pressure Sensor AlrfCiH,; Flame correctly shuts down | Active Passed
Choasing Nitraus Cride as the oxidant . .
Baiminf RSS! | o it rimer itk thits down | o
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Dscription: Ensures that the detector is linear in the Visible Range.
Certificate Value
Parameter Specification 2 553,6 nm [Abs.) Teest Results Pass/Fail
1.0A ND Filter + 5% from Cart. 09668 0.9B7E Passed
0.2 A ND Filter + 5% fram Cert. 01953 01876 Passed
8.2 Baseline Noise ot 1.0 Absorbance with Barium
Description: Ensures that a high will not produs sive noise,
Parameter Specification Results Pass/Fail
Standard Deviation #0010 0.0005 Passad
8.3 AA Baseline Nodse with Copper
Deserigtion: Check baseline notse.
Parameter Spedification Results Pass/Fail
Standard Deviation 000 0.0001 Passed
I PinAAcle $00F Preventive Maintenance Report (PM) Page 3 af 7 I

N lnwan

Review

The preventive maintenance checks and if applicable pedformance tests for PinAAcle S00F have
been completed.

This PinAAcle 300F _Passes ¥) Falls [ the p
Review of Preventive Maintenance:

ki i Date:
% a?ﬂ/fm k 29 Apr 2025
{DOMMIA T
Authorized Custormer Rep e m Date:
w ? e 28 Apr 2025
A 100 MY
e/

| Finaacle $00F Brevensive Maintenance Repart (PM) Page 7ol 7 |
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. TIERL PN LU
Dt e mormad: | 99.Apr-2025 Izg-om 2025 |
Part Numb = Publi Date ' )
09370005 o January 2013 PerkinElmer’
Scope
The purpese of this PM s to ensure the confinued of the Atomic FIAS

100400 by Inspecting and replaang any worn or damaged parts, This service should anly be

by a trained

The customer should save their meﬁod behns iha PM begins,

General Instructions:

Always check with the customer belore making any changes thal may aflect the customer's

analysis or calibration.

The completed document should be signed by an Perki and o
representative and left with the customer,
Update the PM sticker and instrumenl loghook as required.
Copyright Information
This contains prop ¥ i that is by copyri All rights are

reserved,

Mo part of this publication may ba renmduoed In any !nvm whmsoa\-er of translated into any

of

Inc. G @ 2013

language without the prior, written p
PerkinElmer, Inc.

SRR WOH03204T

Fagplall

N lnwan

Trademarks

Registerad names, rademarks. ale. used In this dncmnem. avan whan not spoahcally marked as

such, are profectsd by law, | isa af F Inc. All other
and not pwned by Perki Ing. or its idiaries that are

depicted herein are > the property of thelr respective owners,

Except as specifically set forth In its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of mslchnnlnbillly and ﬁl.nm fora parlii:nlur purpose.

PerkinElmer shall not be liable for inci | ages in ion with the
furnishing or use of this document,

! Atomic AbsorptionFIAS 1004400 Preventive Maintenance

Page 1 of & l
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Parts Lists
Parts included with the PM
Part Number Expiration
it Description Quantity | BatcpLot Date
applicable) MY
BOS0 2706 Fan Filter 1 NIA MNIA
Additional Tools Required for PM
Part Number Callbration
a Description Quantity | Serial # Due Date
applicable) (Y}
MJA Digital Volt Meter 1 MiA NIA
Additional R and Jards Required for PM
Part Number Expiration
(it Description Quantity | BaeLOt) o
nEEIIcablsl (MMYY)
MNIA N/A N/A NIA NFA
1
1ensnT limuan
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Review with the customer PM work performed.
Review with the customer routine ma:menanae procedures.

Discuss pp to have on hand.
. » Attach PM sticker.
[ Visuai Damage (if yes, describe) Update Logbook,
Check incoming AC line voltage for proper levels and grounding.
erify Voltage switch on back of instrument is comect
‘erform general inspection of system for cleanliness. Clean if needed,
Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).
nspect the customer log book and make any appropriale PM entries.
an checked and filter cleanad
Heating mantle or Universal Cell Holder checked
2. Instrument components
Mon-return valve checkedrepairedreplaced if needed {B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (BO13 5123)
i it is worn, Check the flow meter for any signs of fluid in it Clean the flow
meter if needed.
[] Verify condition of pump df levers (BOS0 7794 - look for
cracks or problems with the sprmgsj pump rollers (B300 0251 check for
wear), and thumb screws (BOS0 7796).
[7] Check the Mulliport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BOS50 1250, smali o-ring: B004 5095). Use a squirt bottle & fishing line to
try to dislodge clogs.
Firmware Version checked. Latest is 2.20.
3. Mixing/Separation Assembly & Pump Tubing:
] Mixing separator assembly checked
Filter/membrane checked (BOS0 B306)
Candition of the pump tubing (replace If necessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BOSO 7781 for 0.13 = 1.80 mm tubing; BOS0 7782 for 1.60 = 3.18
mm tubing.
Atomic Al i AS 100400 Preventive Maintenance Pg&] of 6 ’ ] Atomic Abﬁu‘wms 100v400 Preventive Maintenance: Paizd of 6
a7 llpuan 1enan T lmuan
| | | 1 208 |
Review
The preventive maintenance checks and If applicable performance tests for FIAS
100/400 have been completed.
This FIAS 100/400 Passes Falls[_] the preventive maintenance.
Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date:
k_ 29 Apr 2025
(DO-MMMAYYY)
A Customer A , Date;
'\M%%ﬂ 29 Apr 2025
(DO
[[tormic Absorplion FIAS 100/A00 Preventive Maintenance Pagesals | [Fomic Absorptow/FIAS 1007400 Preventive Malntesance FageG0i6 |

1anenT inuau 1ensnT limuan
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Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model :  U-2800

Serial No.: 21E22-009

ID Ne.: UAEWAT.051/2564

Received Date: 3 Junuary 2025
Calibration Date : 3 January 2025
Issue Date : 8 January 2025
Condition Instrument:  Good

Calibrated by : Approved by :

<
Tl

{ Mr.Tanawut Rimtidach )

Technical Manager

The calibeutin resull is apphied crly b0 the above calihrated i

afaTal

{ Ms, Chonthicha Sangngem |
Quality Manager

and place of calibration anly.

The messusement capability of ihe borstary and lts iraceabillry i recogatzed national sund

it ' willzed an e

[
naticonl standarss labarasary. This cerfificats may not be repeoduced other shan m fisll excopt with the price mutﬁﬁ.ﬂ,i%m-ﬂ q I"d
bl

FM-T08-02 RO 171172021



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

Certified Reference Materials :
Material Serial No, Certificate No. Due date
Absabance 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 :

L5 nm.

Sean Speed of UUC : 200 nm/min

Sean Interval of UUC: 0.1 nm,
Resolution of UUC : Photometric  0.001 Abs,
Wavelength 0.1 nm.
:
enanslumuny
FM-T08-02 ROT 1112021
sis (.0000 0.000 (L0 0.0050 2,00
0.7469 0.744 0.0029 0.0057 2.00
s 0000 0.000 (L0000 0.0050 2.00
0.8674 0.863 0.0044 0.0059 2.00
564 (0000 0.000 0LOOM) 0.0050 2,00
0.2919 0.290 0.0019 0.0051 2.00
5 (.0000 0.000 0.0000 0.0050 2.00
50
0.6430 0.640 0.0030 0.0055 2.00
L}
nanslumugy

FM-TOE-02 BOT 171172021

Wavelength CRMs Valoes UUC Reading Correction Uneertainty Coverage factor
(mm.) {Abs) (Abs) (Abs) (Abs) k
0.0000 0,000 0.0000 0.0028 2,000
43 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 00028 2,00
2.1876 2192 -0.0044 0.0075 2,00
0.0000 0.000 0.0000 0.0028 2.00
4 0.5595 0.560 -0.0005 0.0034 2,00
1.0239 1023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
165 .5230 0.521 0.0020 (L0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.977 -0.0017 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
g 0.5181 0.518 0.0001 0.0031 2.00
1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 00043 0.0084 2.00
0.0000 0.000 (L0000 0.0028 200
0.5517 0.552 -0.0003 0.0030 2.00
= 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2032 0.0053 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5591 0.559 0.0001 0.0031 2,00
L0518 1050 0.0018 0.003¢ 2.00
1.9274 1923 0.0044 0.0079 v 200
TS LIFrTURN
FM-TOI2 ROT 14112021
27945 2790 0.45 018 200
187.81 2873 o5 0.18 200
334,06 1338 0.26 0.18 200
36093 360.6 033 .18 2.0
418,59 4182 039 018 200
44594 4455 044 0,18 200
453.66 4534 0.26 .18 200
460,02 4598 02 .18 2.0
536,59 5366 -0.01 018 2.00
63798 637.7 0.28 0.18 2.00
431.3% 431.1 0.28 .18 2.00
472.50 4723 020 0.18 2.00
51347 5134 0.07 .18 2.00
52E.8% 5289 -0.02 0.18 200
37307 5733 -0.13 01s 2.00
58535 585.1 0.25 0.20 200
6E4.40 6845 010 0.18 2.00
740.72 740 0328 020 200
748.55 T48.8 025 018 200
807.03 8073 027 018 2.00
BT9.28 879.6 032 (PR E:] 200

Remark ; - ULC = Usit Under Catinmation

- NIA = Not Avaiable

which fora nosmal distributicn

U 8 stried as the standard uncerainty of measurement multiplied by the covemge fictor &,

pr

ity of:

- End of Certificate -

nanslumuny
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Model :

Serial No. :

ID. No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnepphal Harachai

T100IR
1120501017

LIAE WAT D56/2563
Used Item

05 Septambar 2024
06 Septambar 2024
2408-0177DSC-1

Linlted Analyst and Engineering Consuliant Co.,Ltd.
3 Sal Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10280

(25 ¢ 2.5) *C

(50 + 20) %

In - house method : CP-CH11

Direct maasurament by

using Formazin standard solution

Walalak Sirithean

Sautp

Approved Signatory

{ ) Panpan Paipim
(/) Saithip Meangmai
lssue Date : 9 September 2024
The U inties are for a probability of app 95%

This certificate may not be reproduced ather than in full, sxcent with the prior weitlen

Approval of tha hoed of Caliration and Testing Equipment Sarvices.

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUIANG BANGKOK 10250

wna'n'l:ianu

MEC-TIBITIB E2S

TEL.O-2717-3000-29 FAX 0-2719-9484 CALIBRLATION 0008

Cert.No.: 25CH262
Page.: 10f3

pH Meter

Horiba

LAQUA-PH210

HA1L0035
UAE.EFM.011/2565(EFM.pH.01/65)
Used Item

25 February 2025

26 to 28 February 2025
2502-0783WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 £ 2.5) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Satep

Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim

(V) Saithip Mean,

gmai

Issue Date : 28 February 2025
Tha are fora probability of app 95%
This certficate may not b rup thier than in il excepd with the prior wriften
Approval of the head of Corporata Bervices 3 - Equipment Calibration and Testing Services,

tanem‘l:imuqu

5]

3

Standard Material | The Formazin st has bean prep: al ic from
Material Manufacturer Lot No. Assay

1) Hexameathylenstetramine HIMEDIA 0000493947 58,65%

2) Hydrazinium Sulfate HIMEDLA 0000522014 99.40%

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

Calibration result
Performing five - Fi

Turbidity Meter Serial Numhefr: 1120501017

curve by using 0,20,100,400,800 NTU

Standard
Formazine suspension HUG Benclg l:l:::uﬂ:;nmz:t{ C::;"::’
{NTU) {NTU ) (ENTU) k
o 0.00 0.0081 206
20 20,2 039 2.00
100 100 075 200
400 40 15 206
a0n B01 24 2a7

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbldity Units

Thea reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a level of confidence of approximately 85 %.

-olo-

lﬂﬂﬁ']‘ﬂljﬂ')‘UQﬂ

Cert.No.. 25CH262
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Materials :The
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

results are traceable to S| through Hach Lenge GmbH Ltd.,

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(fmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HA1L0035 7.00 0.00 0.1 7.02 0.058 2.00
7.00 0.00 0.1 7.02 0.058 2.00
10.00 -177.48 -177.4 10.01 0.329 4.53
1
enaslupugy



Cert.No.: 25CH262

Page.: 30of3
Calibration Results
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 4.007 4.01 178.3 0.0085 2.05
SIN.: - 6.999 7.00 2.3 0.0092 2.00
6.999 7.00 24 0.0092 2.00
10.010 10.01 -172.2 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This If was with Temp Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 110 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibration Standard uuc* Eo Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 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 %.
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Sarial No,: (OS82 1D Mo UAEWAO.012/2563

Capacity: B2q/ 2300
Date of Calibration: 20 March 2005 Page2ofd

Condi Auiiaet 22 4 06 T Relstivebumdty: B = 1S W

Place of Calibration: 208 Zalance Foom, UNITED AMALYST AND ENGINEERING CONSULTART CO.,LTD
Condition of Equipment: fincd Cordtion
Condition of This Results of Calibration:
1, Callowation Mathod: NFL Mothod W-MAG01  [n-House Method based on UKAS Lab 14 < 2019
2. Reforence Standards:
Reference Standard ~ Model Serial No, Calibrated By  Certificate No, Due Date
Standan Weght Class 7 Imy to 2005 BEOETETE s M2A41005 19 gl 2025
Therm-Hygro Metar E-HL NFLETH 01723 Quisity Zeborn QREE-0547 10 Fibruary 2026

3. This certification is traceable to 58 UNIT

4 Thes cermficane was contified only for the instrument we calirated.

5. Thes resutt of calration was found accurate as shown on date and place of calibration ondy,
Calibration Results:

1. Repeatability of Reading:

Nomenal Vakee [ g | Standard Deviation of Reading {g)
a3 0.0000052
80 00000042
100 00000000
200 0.0000000

2. Off-Center Error:
A mass of 100 g was placed and moved 1o various position on pan.
The bitance reading obtained 15 ghen in the table.

hes

0 O - 0 Y-
s00.0000 | 100.0003 | soo.000r | wooeoos | roomer | 1000002

Bangchack, Prakhanong, Bangkok 10260

Poge 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: C00%071872
1D No.: UAE.WAD.012/2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  #r.¥othin Charoensuk Approved by o N
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the i Team
The are fora p v of app 958

Thig Certificate & ssued in accordance with the condtions of accreditation grantad by the Thal Laboratory Accreditation Scheme
which hes assessad the measurement capabiity of the laboratoey and its traceability to recognized national standards and to the
wnits of measwemant reafized at the corresponding national standards laboratory. This cestificate may not be reproduced other
than I full ‘except with the prioe written apgroval of the National Food Institute.

Serial No.: CDOS071872 1D No.: UAEWAD.0Z/2563

Capacity: 52¢/2209
Date of Calibration: 0 March 2025 Page 3of 4
Calibration Results:  (Continued)
Calibration Range:  0-80 g
Calibration Adjustment: Intemal Calibration
3. Departure from Neminal Value: {Fange: 0 - 82 g ; Resclution: 0.00001 g }

Nominal Vake Sandard Vaue Average Reading Carrection Uncertainty Coverage Factar
L g9 1 i g 3 i g 3 [} (= g } A

Aicad 0.000000 000000 0.00000 00000085 200
0.001 0.001003 0.00100 0.00000 0.0000082 200
0.005 0.005002 0.00500 400000 0.000KIS4 200
001 0.010003 0.00000 0.00000 0.0000031 2m
0.05 0.049995 0.05000 0.00000 0.0000098 200
0.1 0.100011 0.10000 0.00001 0.000011 200
0.5 10.500016 0.50000 0.00002 0.000014 200

1 1.000003 1.00001 -0.00001 0.000018 200

2 2.000023 2.00005 -0.00003 0.000017 200

5 5.000015 500005 -0.00003 0.000021 200

1 10.000003 1000005 L0000 0.0000246 100

20 20000030 20.00012 00003 0.000037 200

an 30000033 30.00012 00008 0.000050 200
50 50.000028 50.00014 000011 0.000068 100

111 80.000067 8000000 -0.00013 0.00011 200




Sarial No.i CO071H72 ID No.: UAEWAD.B12/2563 k kok 10260
Copacity; 825/ 220 ¢

Date of Calibration: 20 March 2025 Pagedofd Poge yov e
Calibration Results:  (Continued)
Calibration Range:  =80-200 o Equipment: Electronic Balance
Calibration Adjustment: Intemal Calibraton
3. Departure from Mominal Value: (Range! =80 - 200 g ; Resciution: 0.0001 g ) Manufacturer: METTLER TOLEDO
Norrinal Yake Santtard Vake Average Arading Carection Ureertainty Coverage Factar Model: XSR205DU
L g 1 (g ) { g } [ L= 3 | *

) a0.00010 800002 00001 0.00015 100 Serial No.: C210685394

100 100.00006 100,001 0000 o001 200

1 110.00007 1100001 a0 000017 20 1D No.: UAE.WAD.010/2565

120 120,000 1200002 00001 0.00018 200

130 130.00010 130,000 00001 0.00018 100 Order No.: 2502226

130 130.00013 10,0000 0001 000019 100

150 160.00009 1500007 0001 00021 100 Operation No.: 2502226-002

150 160.00010 160,000 0001 00022 100

17 17000012 1700002 00001 000003 100 Date of Receipt: 12 March 2025

200 20000013 00,0002 20001 0008 100

Date of Calibration: 20 March 2025

Calibrated by  mryotnincharoensuk  Approved by v N.
Scientist { Mr.Phoraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for tha Team

The are for a [ ¥ of 95%

4 This Certificate = wisued in accordance wisth the condmons of accreditation granted by the Thal Laboratory Accreditation Scheme
The reporad uncertail r hased dard e i i &, provid
LB Sl o . s L. N RS R Wk O RO i O Which hes assassed the measurement capability of the laborstory and = tracesbiity 1o recognized niational standards and to the
. units of measurement reshzed at the cormesponding national sandards laboratory. This certficate may not be reproduces other
40«» M w than In full ‘excest with the price written approval of the Natioral Food Tnstitute,
[

Serial No.s C210685394 10 Mous VA WAQLDI0/I565 Sarlal He.: C210685394 10 Noit LAE WAD.O10/2565
Capacity: 822200 Capacity: E2g (2207
Date of Calibration: 20 March 2025 Page 2ot 4 Date of Calibration: 20 Mach 2025 Poge3ofd
i Condition: frtiers 2 o+ 08 °C  RemtveHumaly &0+ 35 % Calibration Results:  (Continued)

Place of Calibration: 208 Batance Foom, UNITEL ANALYST AND ENGINEERING COMSULTANT COLLTD:
Condition of Equipment: Good Condition

Calibration Range: ~ 0-80 g
Calibration Adjustment: [ntemal Calibration
3. Departure from Nominal Value: (Range: 0- B2 g ; Resoluton: 0.00001 g ]

1. Cabbration Method: WFL Method W-MA-I01  In-House Method based on (AS Lab 14 205
2. Reference Standards:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No. ~ Due Date Nomirgl Vet it Average Reading Camecton Uncertainty Coverage Fadal
Standard Weight Class E2 img ta 200g 8505567572 =3 MERA1005 19 Aprll 2025 [ g} (-] { o) Log ) (= g ) i
Instrument Model Serial No.  Calibrated By  Certificate No. Due Date Lipad 0.000000 000000 0,00000 0.0O000AT 200
“Therma-Hygra Meter BOB-HL WELETH 01223 Qualkty Rebarn QRS54 10 Fetnaary 2026 0,000 0.061001 000100 00000 110000090 200
TSR KL 0005 100500 1100501 L0001 10000032 100
4. This centificate was certified anty for the instrument we canbratoe
o 1.030003 103002 -0.00002 10000089 20
5, This ressit of calibration was found accurate e sewn n dote and place of cabranicn anly:
Calibration R 3 n0E 1049956 105001 00001 00000096 200
1. Repeatability of Reading: (5! Ba0001 030002 -0.00001 0000011 200
[ 0500016 5004 -0.00002 0000014 200
Moming Value (g} Stangart Dation of Heading [&°5] 1 1000003 100005 000005 0000016 200
L. 00003 2 2000023 200006 -0.00004 0.000017 200
B 0000 s S000015 0000 -0.00005 0000020 200
1 DOOCKK]
n o 0 10000008 1000005 00004 0.000026 200
= x 20000030 20.00007 000004 0.000037 200
2. OFF-Center Error: Ei ! ; J 1
B A v el e A i v GG k) 20000033 0008 000005 0000050 200
T bk reling ckain b s ) ths il _ i 000002 5000008 00005 0000068 200
/GJ_ \ 5 0000067 BO00013 000006 0.00011 200
i el
)
@ @)
O
1 2 3 4 3 3 (Mamamum Difference|
{9 ylt g 1t g vl¢ g 31t o 3¢ g ) L)

w0000t | wpoont | toeoont | weooo | wooooar | sonooa .0000 ) | i -
dov N.w— dr N




Serial Nout C20685384 1D No.: LAE WaD 010/2565
Capacity: B29/2Hg

Date of Calibration: 0 March 2025 Page 4 of 4
i n :  [Continued)
Calibration Range: =80-200 g

Calibration Adjustment: Internzl Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolubon: 0.0001 g )

Nominal Value Stanland Yalue Avetage Readng Corredtion Uncertainty Coverage Facor
.| [ g 1 L g ] AR k| i 9 ) [
20 20.00010 90.0002 -0.0001 0.00055 200
100 100.00005 100.0001 00000 0.00016 200
110 110.00007 119.0002 -0.0001 0.00017 200
120 120.00009 120.0002 -0.0001 0.00018 200
130 130.00010 130.0002 10001 0.00019 200
150 140.00013 140.0002 <0.0001 2.00019 200
150 15000009 150.0002 0.0001 0.00021 200
160 160.000140 160.0002 -0.0001 1.00022 200
12 17000012 1700002 -0.0001 0.00023 200
200 200.00013 200.0002 -0.0001 0.00028 200

The reparted uncenainty of measuremant was tased on & standar ancertainty multipliod by & coverage factor & | providing a

S SR I.;g N'W

fevel of confidence of approximately 95 %
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