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RECEVED DATE + 10 May 2024 Metraiogy inatihte of Thavand? wa Cerrifcate
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Uneertainty of Meauursment.
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CAUERATION CONDITION:
Preconditicning + 14 heurs at ambent condelans.
Megsersment Condition + Tha atvmrage valias dunng measarement are 22,9 °C and 53.7 %4
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MEASUREMENT RESULTS:

The Orfice g flaw device was calbrated by with ¥ Pheter (Raots Meter|. The Hurmid airwos used s o

e |1 The sysbeen, The sTandard conditians aee 25°C [298.15 &) and 760 mmHg f

Table 1: The results of @ Standard ralibrabon dats.

Flaw rate. Fressre | Tempersture | Temperature | standard Fiow 1)
Pt 1Pai mal [Ten]| ¥
mfmin mmHg i © | ' fmin
T [ 753,042 7T 7] prEe] 1046 DBSL |
2 1001 754,051 FFEL] A4 1810 | 4ae
3 1087 54835 113 nn 1718 1060
“ 1170 54,075 2 18 1804 LA
H 1411 255,078 1288 FERE] | 3me 1385
Slaoe i LEaszz
Intmrepe (); CTIL
Cerratation cenficisnt |r} (T
Umcertainty [i=2%: oS m'fmin
Tablw 3= The rwsuilts of @ setual esiibrasion data
Ficow rate Pressurn | Temperaturs | Tempeestes | A moter | A Orifice Standard Fiow (%]
Plate [ral Tl Timl ¥
mfmin g c b 4 mmHg Inky i
1 [ElE] | Teasm A | s 1080 “oéss 068
] 1011 758,951 o 1144 41435 2340 858 0344 |
3 117 754 8X5 W nn Wy 1040 1076 1067
x 1170 ThaaTs 231 2288 5.3 1259 111 1117
5 LAl 5607 it ] 1313 34,361 a5 LIm 1357
Sope ) LaME
Interrept (br -.01068
Correlation coeffoent f«: .
Unesrtainty (i = 35 L T
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNULOGICAL RESEARCH [TISTRY

Request No. 216740077 MTC No. EEL. BP, 1310167

CALIBRATION CERTIFICATE

Submitted by - Integrated Rescarch Center Company Limited.
Address 122 Moo 2, T.Thaioom, A_Srimahaphote, Prachinburi, 25140
Calibrated at : Elestrical and El 16 Standards | Vs 1 Metrology and Testing Service Centre,
Sai 1C, Bangpos Industrial Estate, Sukhumyvit R, A Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Deseription + Bound Level Meter Temperature 23 3)°C
Manufaciurer L ACO Relative Humidity 2(50 + 15) %
Model 16236 Ambient Pressure : (10132541 .5) kPa
Serial No, S212004
Microphone : TOSINR No. 76235
Preamplifier
Standards used :
I. Band Pass Filter Wavetek 7524 S/N 90010494,
1. Condenser Microphone Briiel&Kjar 4180 S/N 2880571,
3. Decade Attenuator Ando AL-205 5/N (0464602,
4. Function/Asbitrary Waveform Generator Agilent 332204 S/ MY 44042668,
5. Digitl Function Synthesizer NF Electronie Instruments DF-193A S/N 122037,
&, Digital Multimeter Fluke 85204 S/N 4985007,
1. Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplifier Briel&Kjar 2636 SN 1537484,
Date of Receipt 3 Jan, 2024
Date of Calibration = 29 Jan. 2024 /e

THAILAND INSTTTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0177 MTC No. EEL. BF. 1310167

9. Power Amplifier Brijel&Kjier 2706 SN 1517650,
10. Speaker Tannoy Limited, Great Britain Britizh Patent No. 215300,
11, Digital Multimeter Agilent 344014 SN MY44005560.

12.F dhle Alenuator TPA-303A SN 2212,

Calibration Procedure :
no CP-102-02 and CP-102-03, which

by using calibration proced
were based on IEC §1672-3 Electroncoustics - Snund Level Meters - Purt 3 : Periodic tests (2013). These calibration

This i was

procedures were related 1o the elecirical and scoustic signal tests, The electrical signal lest was carried out with the
direct measurement method. The avoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i has been calibrated against standard 1 ut the Flectrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology { Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.
“The reported expanded uncertainy is based upon a standard uncestainty multiplied by a covernge factor
k=2, providing a level of confidence of approsimately 95%,

Date of Calibration | 2% Jan, 2024 2’9
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Request Mo, 21-670177 MTC No, FEL BP. 13/0167

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation A L i A permitted
Signal (d13) Hefare adjust) After adjust| value{dB) | limit class 200dB)|  (=dB) of measurement (+dB)
11393 1138 1139 0.0 10 0.30 NIA _]

Note: The extemal d, The internal calibration adjustment

wais (irstly p
was then completed at the display of 1141 4R,
1. Self-generated noise

2.1 Normal test

. Maxi it
value [} e

1dB) {4dB)
238 0.10 NiA

of measurement (=dB)

2.2 The microphone of the sound level meter was repluced by electrical signal input device

Frequency | Measured | L permmitied
Weighting | valus (dB) (+dB) of measurement (+dB)
A-Weight 17.0 010 NiA
C-Weight 58 LT NiA
Flat 304 .10 MNiA
Date of Calibration = 20 Jan. 2024 319

s
The resuts relate orly 10 the items tested/Calibrated ar value sssigred
Achomrtising thee Repart/Certilicate aret pubilicty of the restits secept in full ane prohibiled unless written permission is obtained from the govemar of TISTR

FMELMTE.D0Z Revd
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U-TISTA CALIBRATION 0077
THAILANE INSTITLTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Na, 21-67.0177 MTC No, EEL. BP. 130167
1A tical signal test of freg ¥ weig
Frequeney | Deviation frum requency response eurve{dB) St | L i pe d
(Hz) A-weight Cweight Flu class 2 (+dB) (+dB) of measurement (+dB)
125 0.6 0.4 04 15 0AS 0.6
1000 g 08 L8 Lo 045 0.6
B 000 Y 0.8 k1 5.0 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency resp dB) | Accep Timit | L Maxi permined
{Hz) A-weight C-weight Fln cluss 2 (+dB) {+dBy of measurement (+dB)
63 03 01 L7 20 0:20 0.6
125 (8] i8] L7 1.5 0.20 6
150 [N o L7 15 0.20 0.6
300 0.1 01 1.8 L5 0.20 0.6
1000 [i4) [iE1] 0.0 (K] .20 06
2000 0.1 -1 L] 20 0.20 (1)
4000 0.4 0.3 0.1 3.0 0.20 0.6
& 000 24 €06 0.2 S0 0.20 07
Date of Calibration - 29 Jan. 2024 49
) @

The results relate acly to the fems tested/calirated or value assgned,
Achverlising the Report Cenificats and pubiicity of the mautts except in full ane probibited unless withen permission b obtgited o the: governor af TISTR.

FMLBLMTT.002 Rew.
Head Officer

35 Mu 3 Tamban ¥hiong Ha, Amptos Kilong Lusng,
Changwat Pathumithan 12120, Thatd

Office/Laboratory
Soi 1C, Bargpoo Industist Estate, Sukharmuit Road,
Muarrg, Chargwet Semutprsian 10280, Thatand

196 Phahonythin Road, Chatuchas, fangkok 10900,
Thasiland

351 3 Tambon Kricng Ha, Airphos Ko Luang
Changrat Pathumthani 12120, Thalland
Tel {6510 2577 000

Office/L abaratory

Sai 1€, Bargpon irckistrial Extate, Sukhummt fiosd,
Amphoe Muang, Changwat Samitprken 102680, Thatand
Tl (66} 0 239238 167280 et 115, 116

Office

1% Phiahonyatiin fioad, Chanchak, Bargbok 16900,
Thatand

Tal, (66) 0 2579 1121-30 ext, 5219, 5225, 5217

Tl (56) O 2577 9000 Tel (66) 02323 1672-80 ext. 115,116 Tel, 166 02579 112130 ewt. 5719, 5225, 5217
Fa {66] 0 2577 9009 Fa {66} 0 2323 9165 Faic. {66) 0 2579 8592
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-670177 MTC No. EEL. BP. 1340167

5. Long-term stability

Measured Deviated | A limit L i i permitied
Time
value (dB) value (dB) | class 2 (+dB) (+dB) of measurement | +d3)
Begin 94.0
e m— L] 03 0,10 18]
6. Frequency and time welghtings at | kiz
6.1 Frequency weightings at 1 kHz
Frequency Muasured Devinted | Accep Tirsit 1 i Maxi permitted
Weighting value (dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight Q4.0 0.0 0.2 0.20 0.2
Flat 940 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kilz
Frequency Measured Deviated | Aceep limit L i imum-permitted
Weightimg value {dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
Fast 4.0 0.0 01 0.20 02
Show 4.0 o0 01 0.20 02
Leq 4.0 0.0 (1§} 0.20 02

Date of Calibration | 29 Jan 2024 5i9

Faw, (661 D 2577 %009 Fax, [64] 0 2323 9145 Fase (66} 0 2579 8592
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARUH {TISTR}

Reguest No. 21-670177 MTC No. EEL. BE. 130167

7. Level linearity on the reference level range

Anticipated Measured Deviated | A Timit L i M; permitied
vahue (dB) value (i48) value (dB) | class 2 (+dB) {2dB) of measurement (+dB)
123 123.0 0.0 1.1 0.30 0.3
122 1220 0.0 11 030 0.3
121 121.0 0.0 1.1 030 0.3
120 120,0 0.0 11 030 0.3
19 119.0 0.0 11 0.30 0.3
114 114.0 0.0 L1 .30 0.3
109 190 0.0 L1 030 03
104 104.0 oh 11 0.30 0.3
9 G50 0.0 L1 {130 .3
94 4.0 [EXH) 1.1 0130 03
B9 9.0 o0 1.1 030 03
a4 840 0.0 11 0.30 03
8 e 0.0 1.1 .30 0.3
4 74.1 0.1 1.1 030 03
L 65,1 A | .1 .30 3
64 640 00 Ll 030 03
54 590 0.0 L1 030 0.3 |
54 54.0 0.0 11 0.30 03
49 49.00 00 L1 030 03
A4 4.0 0.0 11 0.30 03
£ B0 0o 1.1 0.30 03
Date of Calibration = 29 Jan, 2024 69
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Request No, 21-670177 MTC Mo, EEL, BP, 130167 Request No. 21-670177 MTC No. EEL, BP, 130167 |
7. Level linearity on the reference level range (cont) §. Level linearlity including the level range control
Anticipaed Measured Deviated | A limit L i i permitted At reference level at 5 dB greater than the under-range on a level rmnge
value () walue (dB) value (dB) | clnss 2 (=dB) (+dB) of measurement (+dB} Anticipated Measured Deviated | Actep 1 M permitied
34 341 0.1 11 0.30 03 e valise (0B) value (4B} [value (B limit class 200dBY  (+48) of measurcment (+dB)
k] 332 0.2 L1 0.30 0.3 40-130 a3 45.0 0.0 1.1 0.30 3
3z 322 02 Ll 0.30 03 A0-120 35 330 0.0 11 030 0.3
3 3Ly .3 11 0.30 0.3 2110 25 254 04 L1 030 0.3
30 30.3 0.3 1.1 .30 03 204100 25 52 0.2 LI 0.30 0.3
2090 25 250 0 L1 .30 0.3
8. Level linearlity including the level range control 20800 25 25.0 0.0 11 0.30 0.3
At reference sound level on the reference level mnge 9. Tone burst response
Anticipated Mensured | Dieviaged A L permitied
Range
walue (dB) value (dB) |value (dB)flimit class 2+dB)|  (+dB) of measerement {dB) Time Tomeburst Measured | Devinted | A U i pemitted
A0-130 94.0 94.0 o0 L1 0.30 0.3 Weighting | Duration, Thims} | value (dB) |value (dB)| limit class 20dB8) | (+dB) of measurement (+4B)
120 94.0 94.0 0.0 11 0.30 0.3 200 1158 02 1.0 0.20 03
20-110 940 94.0 1] L1 0.30 03 Fast 2 98.2 0.8 +1.07-2.5 020 03
20-100 940 94.0 0.0 L1 0.30 03 0.25 895 0.5 +1.5;-5.0 020 03
200 1095 0.1 10 020 03
Show
2 89.4 02 H.0; 5.0 0.20 0.3
200 109.9 0.1 1.0 0.20 0.3
SEL 2 9.0 i1} +1.0;-2.5 .20 %}
015 E0.9 -1 +1.5; -5.0 020 0.3
Date of Calibration : 29 Jan. 2024 "y Date of Calibration : 29 Jan. 2024 813
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Request No. 21-670177 MTC No, FEL.BP. 1341167
10, Peak C sound level
Humber of eyetes | Anticipated | Measured | Devinted 1 imty | Maximum-permitied i
in test sygmal value (dB) | value (dB) |value (dB)) limit class 22dB)) (=dB) of measurement ( +df)
Complete cycle 1254 125.8 04 30 0.20 .35
Positive half cycle 124.4 124.2 €02 20 0.20 0.35
Megative half eycle 124.4 1242 0.2 2.0 0.20 0.35
11, Orverload Indication
Measured value (B i P i , sy sl
Pasitive Negative
one-half cyche one-hall eycle vatlue (dB) | limit class 2(+dB)| (HdB) of measurement (A8}
1330 133.0 0.0 15 0.20 025
12. High-level stability
fime Measured Dreviated | A timiit Uncertai Aaximin-peemitted
value {dB) value (dB) class 2 (+dR} (+dB) of messurement (+di)
== o 00 03 0.10 0.1
End 1290
Calibrated by VL{(_}M L{g{j Approved by :
(Mr, Wittnwat Supanich)
rsclor
Electrical and s Laboratory
Date of Calibration : 29 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 30 Jan. 2024 Ref : 201 1267010300008004
End of Cenificate 9i9

Tha Tesults 1elata anly to the Hems testod/calibrabed or value assaned

edvertising the Report/Cantificate and publicity of the réputs eacept in full ana pronibitod ualess iwnitter permission is obtained from the gemar of TETR

EAALITC 002 R
Head Office Office/Laboratory Office

35Mu 3 Tambion Khierg Ha Amphoe Shiong Luang. 50f 1L Bargpoo Idustrial Estate, Sukburmit inad, 19% Phishonyceiiin fioad, Chatuchak, Bangiok 10900,
Changwat Pathumthan) 12120, Thailand Armpihoe Muzng, Changeat Samutprkan 10280, Theland. Thakand

Tel {68 (2577 9000 Ted, (660 0 2323 1672-90 eat, 115, 118 Tel (6] 0 2579 1121-30 ext. 5219, 5228, 5217
Fa. (6 0 2577 9009 Fax, 661 0 2323 9165 Faw, (66) 0 2579 8592

E-mall | rurgaigtisiron th Welstesww tistronth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0177 MTC No. EEL. BP. 1210167
CALIBRATION CERTIFICATE
Submittcd by + Integrated Research Center Company Limited,
Address + 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Calit d ut : Electrical and i Standards L V. ial Metrology and Testing Service Centre,
Sei 1C, Bangpoo Industrial Estate, Sukbumyvit Rd,, A Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Dhescription < Sound Level Meter Temperature (23 +3)°C
Manufacturer s ACO Relative Humidity £(50+15) %
Model +6236 Ambient Pressure +(101.325+1.5) kPa
Serial Ne. L 192016
Microphone : TOSINR No, 73305
Preamplifier
Standards used :
I, Band Pass Filter Wavetek 7524 S/N 50010494,
2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871
3. Deeade Amenuator Ando AL-205 S/N 00464602
4. Function/Arbitrary Waveform Generntor Agilent 337204 S/N MY44042668.
5. Digital Function I NF E ie DF-193A SN 122037,
6. Dagital Multimerer Fluke B520A S/N 4985007,
7. Pistonphone Ricn NC-T2 §/N (0402446,
8. Measuring Ampiifier Brilel&Kjr 2636 SN 1517484,
Date of Reeclpt 3 Jan. 2024
Date of Calibration : 29 Jan, 2024 1/9
S R e e e

Head Office.

FMBLMTC 002 Reva
Office/Lal

boratary Office
35 Mu 3 Tambian Khleng Fa, Amphoe Kikong Luang, 50l 1€, Bangooo induustrial Estate, Suktumutt Road, 196 Phahonyoshin Anac, Chatuchak, Bangkck L0900,
Changeat Pathumthens 12120, Thatand Wuanig, Changwat Sarrutpmikan 1068, Thadand  Thatand

Tel {55 02577 5000
Fa, (681 0 2577 9009
E-rridil ; rum paigeistrorth Webs|

Tel. (66) 0 2323 1672-80 ext. 115, 114
Fawe, [66] 0 2323 9145
E-mal - mitcatiste o th

Tel. (660 2579 1131-30 ext, 5219, 5225, 5217
Faw {66 0 257% BS92

e s tistr.orth E-mal : sumalaagtistronth
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9. Power Amplifier Brivel&Kjar 2706 SN 1517650,
10, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11, Digital Multimetar Agilent 244014 SN MY 44005560,
12. P Al Ti

TPA-303A 5/N 2212

Calibration Procedure
This i was calib

d by using : il no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacousties - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
procedures were retated 10 the electrical and acoustic signal tests, The electrical signal test was carried out with the
direet measurement method. The acoustic signal test was performed in an anechoic room with the comparison

mtasurement method.

This i has been cali aggainst dards maintnined at the and Electronic Stundard
Laberatory (EEL). which are traceable fo the Intemational System of Units through the National Instimse of
Metmlogy ( Thailand).

The information on sctual reading is attached herewith and the uncertainty limits quoted refer o the
measured values only.

The reported expanded uncertainty is based upon a standird uncertninty multiplied by a coverage factor
Je=2, providing a level of of i 95%.

Dute of Calibration : 29 Jan, 2024 2/9

LLa?
The: resuits selate only to the items testad/calitruted or value assigned i

Ackeitisng the Fepon/Canificate and puslioty of the msults exept in fudl s prohibited e witten pemission iz abrained from the sovienar of TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request No. 21-670177 MTC No, EEL, BF, 120167

1. Absolute Sensitivity

Reference Aconstic | Measured value (dB) | Devintion| A 1 M permitied
Signal (di2) Before adjust] After adjust | valueldB) | limit class 20+dB)]  (+dB) of measurement {+dB)
113,93 1122 1139 (2] Lo 0.30 NiA

Note: The extemal calibration adjustment was firsstly performed. The internal calibration adjustment

was then completed at the display of 1158 dR,
1, Sclf-generated noise
2.1 Normal test
walue L permiticd
(dB) ChdB) of measurement (+dB)
4.5 o.1o NiA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency [ M u ¥
Weightng | value {dB} | (+dB) of measurement {+41}
A-Weight 155 010 N/A
C-Weight| 202 0.10 NiA
Flaz 42 0.10 NiA
Date of Calibration : 29 Jan. 2024 3’

(24
The results relibe anly o the fems tested ioalibestad o value assigred.
Advartising the RaportCertificate and publicity of the st sxcept in full ane pohibited urkess wiithen pemmission i@ obtained from the gowenor of TIETH

FMALMTCO02 A
Head Office
35 M 3 Tarmban Khiong Ha, Armphoe Kring Luang,
Chargwat Pathurmthan] 12120, Thaiand
Tel (68] ¢ 2577 5000
Fax, (66 02577 9009
E-mail : rumpaigtistr.orth Websitewwe tistr ar th

Office/Labaratory Office

50i 1T, Bangpoo industilal Estate, Sukbumit Road, 196 Frahoryothin Road, Chaticna, Sangkok 10900,
Amptoe Muang, Changwat Sarulpaian 10200 Thatand  Thalland

Tel {64] 0 ZA23 1AF080 axt 115, 116 Tel. [66) 0 2570 1121-30 eat, 5219, 5225, 5217
Fax, (56)0 2323 9165 Fax (6600 2579 B552

E-mall : mtcgtistron th E-mall : sumaesgristrorth
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Request No, 21-67/40177 MTC No, EEL. BP. 120167
3. Acoustical signal test of frequency weightings
Fregquency Dwevaation fram frequency response curveldB ) Timit | U permitted
(Hz) A-weight Coweight Flat class 2 (HdB) (+dB) of measurement {+di})
125 05 0.5 04 L5 045 (13
1 000 -9 0.9 e Lo 045 0.6
8000 1% 24 235 50 0.45 0.7
4. Elecirical signal test of frequency weightings
Frequency | Deviation from frequency resp (dB) | Accep Tt | L inty| Maxi permitted
{Hz) A-weight Coweight Flat cluss 2 {(+dB) {+dB} of measurement (+dB)
63 3] 01 oo 20 0.20 0.6
125 (i1} ol 0o 1.5 .20 0.6
250 0.1 0.1 0o L5 020 0.6
500 00 01 0l .5 0.20 0.6
1 00 00 (L) 0.0 Lo 0.20 0.6
2000 -0.2 [EXH] 0o 20 0.20 0.6
4 Dy 04 14 0.1 3.0 0.20 0.6
B 00 -0.7 0.6 0.2 50 0.20 0.7
Date of Calibration © 29 Jan, 2024 419
The redults relate only o the Ferns bestid/ealibted or value astigned e
Aochvertising the: Report Cevtficata and putlicity of the mslts awept in full are probitited unles witten permisson i3 cbtened from the govemor of TETH

FMELMTC.00Z R

Head Office Offica/Labaratony Office
35 Mu 3 Tartiben Khiorng Ha, Amphoe Khlorg Luang,— Sal 18, Banspoo Industrial Estate, Sukhummdt Aoad, 19t Phahoryotin Roed, Chabuchsk, Barghek 10900,
Changast Pathumthani 12120, Thaland Amphoe Muang, Changeat Ssmutprakan L0280, Thaland  Thaitand

Tel {66 2577 3000
Fax (5610 2577 2009
E-maid ; rumpaigtistrarth Webskewwtistr o th

Tol, (541 0 2323 167280 et 115, 116
Fan {66) 0 2323 7165
E-mall ; milcaestonth

Tal (86)0 2579 112130 ext. 5219, 5225, 5217
Fau_ (66} 0 2579 8592
E-mail - sumalsegsistronth

FMABLATC.002 Rov.d
Head Office Office/Laboratary Office
38 Mu 3 Tambon Krong Ha Armphoe khiong Luang: 5o 16, Ranapos industrial Estate, Sushurmydt Rsad, 196 Phahonyothin Aoad, Chaluchek, Bagkok 10900,
Changuat Pathurmthand 12120, Thaland Amphos Muang, Changea Samutpaian 10280, Thatand  Thaland
Tel. {8600 2577 4000 Tel. {660 2325 167280 et 115, 116 Tel. (4610 2575 112150 ext. 5219, 5225, 5217
Fau. (6] 0 2577 9009 Fan. (66) 0 2323 9165 Fax {66 ( 2570 8592
Edmai | umpaagtinr of th Websteswesw tstronth  E-mak - micgtistronth E-mall ¢ sumalmagitistr oe df
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BRequest No, 21-67/0177 MTC No. EFL. BP. 120167
5. Long-term stability
Mensured Dreviated Fimit Ui i i -permitied
Tme
vnlue (dB) vtlue {dB) | class 2 (+dB) (+dB) of measurement (1B}
Begin 940
X1} 0.3 (811 0.1
End Q4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated timit [ i M: permitted
Weighting vahse (4B} value (B} elass 2 (+dB) {+dB} of measurement (+d4B)
A-weight 4.0 00 0.2 0.20 0.2
Coweight 94.0 oo 0.2 .20 02
Flat 4.0 0.0 0.2 0.20 0.2
6.2 Time weightings ot 1 kHz
Frequency Mensured Devinted | A limit Uncertai imurn-permitied
Weighting value (dB) warlue (dit) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0z
Slow 240 00 01 0.20 0z
Leg 94.0 0.0 0.1 020 02
Drate of Calibration = 29 Jan, 2024 5/9

T
The tesults n=late anky bo the ilerm testet/catibeated or value sssired.

Acvertising the ReportCartificate and publicity of the results escapt in full am probibsed unkess witten permission i obtained from the govemor of TSTR,

EMBLMTC 002 Ravid
Head Office Office/Laboratary Office
35 Mu3 Tambon Khiong Ha, Amphoe Kiieng Lusng, 501 16, Bangpoo Industrial Estate Suithurmdl Roed, 196 Phabonyottin foad, Chatuchak, Bangkok 10900,
Changeal Pathumihard 12120, Thaland Amphos Maang, r 10280, Thalard.  Thaland
Tel. (65) 0 2577 9000 Tal. {66) 0 2323 167280 ext. 115, 116 Tek. 1661 0 2575 1121-30 ext. 5219, 5225, 5217
Faox. 185} 0 2577 9009 Fau (58] 0 2323 9165 Fa (66) 0 2579 8592
E-mail : narpeigtivior th Webskesmw tistronth  Fomat « micatistrarth Eemal + sumaleegtistnos th
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7. Level Hnearity on (he reference level range

Anticipased Measured Deviated | A limit L inty imum-permitted
wilue (1B} value (dB) value {dBY | class 2 (+dH) (+dB) of megsurement (dB)
123 123.0 0.0 K} 0.30 0.3
122 1220 0.0 Ll 0,30 0.3
121 1210 0.0 L1 0.30 0.3
120 1200 0.0 K] 030 03
1y 180 0.0 11 0.30 0.3
114 114.0 00 L1 0.30 03
109 109.0 0.0 11 030 0.3
104 104.0 0.0 11 0.30 03
o 99.0 0.0 11 0.30 03
94 240 0.0 11 0.30 03
B9 80.0 0.0 11 0,30 03
B4 B4 0.0 14 0.30 0.3
79 791 0.1 1.1 030 0.3
74 741 0.1 1.1 030 0.3
69 69.1 0l 1.1 030 0.3
64 64.0 0.0 11 030 03
59 59.0 00 11 0.30 03
54 54.0 0.0 1.1 030 0.3
49 49.0 0.0 11 0.30 0.3
44 4.0 0.0 11 030 0.3
39 9.0 0.0 11 0.30 0.3
Date of Calibration : 29 Jan, 2024 619
VT

Thee results relate only to the fems tested/calibrated or value ssigred.
Advertng the lenort/Cerficate and publicity of the ety sscept In full are peohibited uniess wiithen permission b cbtained from the govesnar of TISTR
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7. Level linearity on the reference level range {(cont.)

Anticipated Measurd Devinted | Accep Timit U i i e 4 —|
value {dB} value (dR) value (dB) | class 2 (+dB) B} of measurement (+dB)

34 341 [N} 11 030 0.3

33 32 0.2 1.1 0,30 0.3

32 323 0.2 11 030 0.3

3 X3 03 L1 030 0.3

0 304 .4 1.1 030 03

8. Level linearfity including the level range control

At reference sound level on the reference level range

Anticipated Messured | Deviated | A 1 ity | Maxi P o
Range

value (dB) value (dB) | value (dB)| limit class 200dB)| (2B of measurement {+dB)
an-130 940 940 0.0 1.1 0.30 0.3
30-120 94.0 940 0.0 11 0.30 0.3
20-110 94.0 94,0 0.0 11 0.30 0.3
20-100 94.0 4.0 0.0 1.1 0.30 0.3

Date of Calibration : 29 Jun. 2024 Ti9

I
The sasults retate anly b5 Me fems rested/catinrated or valu assgned
Advertising the Repotenificabs and publicity of the resilts except in full are probbiter uniess wilen pamission |s obtalned from the gevernor of TISTR

P14 BL T 002 Rt
Head Office

Office/Laboratory Office
38 Mu 2 Tambon khiong Ha Amphos Kiong Luang 5ol 1€, Bangos industrial Sxtate, Sukhumidt Road, 196 Phahonyothin Road, Thatuchak, Bangeok 10900,
Changwat Fathurmthars 12050, Thalland Amehas Maang, Changwat Samutprakan 10280, Thalang Thaland

FRABLMTC.0O2 Rev.

Head Office Office/Lab

34 hu 3 Tambon Knioeg Ha, Ammphoe Khiang Luang,
Changaat Pathurmthani 12020, Thatand

oeatory
S0l 1C, Bangpoo Industial Estate, Sukhumedt Rdad,
Aurichios Muang, Changwnt Samitpnkan 10280, Thaterd

Office
196 Prahonyotin fsad, Chatichak, Bangck 10900,
Thakand

Tel, {66) 0 2477 D000
Faw (66) ' 2577 9009
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Tel {66) 0 2323 1672480 ext. 115, 116
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Head Offica
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Dffice/Labaratory
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Office )
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Thaland

TUTISTR CALIBRATION 0037 - FETISTR CALIRRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC ANDTECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESEARCH (TISTR} §‘
Request No. 21-67/0177 MTC No. EEL. BP, 120167 Request No. 21-67/0177 MTC No. EEL, 8P, 1210167
10, Peak C sound level
8. Level luearlity including the level range control Number of cycles | Anticipated | Measured | Deviated 7 u i Anximun-permitied
in test signal value (dB) | value (dB) value (dB)|limit class HdBY  (+dB) of mezsurement (+4B}
At reference level at § dB greater than the under-range on a level mnge Complete eycle 1254 1258 0.4 30 0.20 0.35
Anticipated Measured | Deviated 7 L Maimum-permiticd by Positive half eycle | 1244 1243 0.l 24 020 035
e value (dB) valie (dB) | value (dB)| limit class 20+dB)|  {=dB) of measurement (+dB) Megative half cyele 124.4 1243 0.1 20 0:20 .35
Al 130 45 45.0 o 1.1 030 0.3
30-120 35 35.0 0o 11 0.30 0.3 11, Overload indication
20-110 25 253 0.3 :15) 0.30 0.3 Measured value (dB) ; T
Deviated Accep s 1y P
20-100 25 252 02 L1 030 0.3 Pasitive Negntive
20-90 5 251 0.1 Ll 0.30 03 ome-hlf cycle ane-half cyele value (dB) | limit class 2+4B)|  (dB) of measureient (4B}
20-80 25 250 0.0 1.1 0.3 0.3 133.0 133.0 00 1.5 0.20 0.25
9, Tone burst respanse 12, High-level stability
Measured Deviated | Acceptance limit Unserai penmitted
Time Toneburst d | Deviated | A L P d e value {dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Weighting | Duration, Thims) | vahue (dB) |vaie (dB)| limit class 2048} | (7dB) of measarement (4B} Regin 126.0 ol o1
200 sy | 3 10 620 03 e 350 8 9 :
Fast 1 98.9 0.l +1.0; 2.5 0.20 0.3
0.25 B9 1.2 +1.5;-5.0 0.20 0.3 Calibrated by - Approved by
200 1095 0.1 10 0.20 0.3 ' 3}?4 4
Slow
2 898 0.2 +10,-5.0 020 03 (Mr. Witiawat Supanich)
200 109.9 0.1 1.0 0.20 03
SEL 3 90.0 0.0 PR 020 0.3 Electrical and Eleciadie Stanfhrds Laboratory
625 a0.9 0.1 +1.5;-5.0 0.20 0.3 Date of Calibration 29 Jan. 2024 Industrial Metrology and Testing Service Centre
Diate ol Issue : 29 Jan. 2024 Ref: 201126701030000800%
Date of Calibration © 29 Jan, 2024 842 End of Certificate 9id
R s

The results feiate anly 1o the fems tested/calibrated ar value assgned

Ahirtring the Repo/Cartiicats and publicity of the resdis sxcept n full are prohibiter unless written, permission i abtaned fom the gavemor af TISTR
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Thaitand

Sai 1L, Bangooes Industrial Estate, Subhumt Aoad,

Changweat Pathumthari 17120, Thadand
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Fam. (66) 0 2577 5008

E-mai - umpalgrtistr or Lh Webndteowew tidr orth
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Tel, (661 0 2577 5000

Fax, (66) 02577 9000
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Request Mo, 21-6770177 MTC No. EEL. BE. 140167
%, Power Amplifier Briel&Kjer 2706 SN 1517650,

10, Speaker Tonnoy Limited, Great Britain British Patent No, 215300,

11, Digital Multimeter Agilent 34400 A SN MY 24005560,

Submitted by  Integrated Rescarch Center Company Limited. 12, Programmahbie Attenuator Tamagaws TPA-303A S/N 2212,
Address + 122 Moo 2, T.Thatoom, A.Srimshaphote, Prachinburi, 25140
Calibrated at < Electrical and Electronic 5 Lab ¥. Industrial Metrology and Testing Service Centre. Calibration Procedure ©
Soi |C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280, This i wis 1 by using cal son procedures no CP-102-02 and CP-102-03, which

Instrument Calibrated - Ambient Environment were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013}, These calibration
Deseription : Sound Level Meter Temperature H23+3)°C procedures were related 1o the electrical and acoustic signal tests, The electrical signal test was carried out with the
M fisctuses {ACO Relative Humidity 1450 + 15) % direet measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Muodel {6236 Ambient Pressure :{101.325+1.5) kP measurement method.
Serial No. 1+2120L5 This i has bean calil d against dar: intained at the ical and i il
Microphone < TOSINR No.76236 Laboratcey (EEL), which are traceable 10 the International System of Units through the National Institute of
Presmplifier Metrology { Thailand).
Standards used The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

1. Rand Pass Filter Wavetek 752A S/N 90010494, measured values enly.

2. Condenser Microphone Brilel&Kjar 4] 80 S/N JBRI87, The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

3. Decade Attenuator Ando AL-205 S/N 00464602, k=2, providing a level of confid of app ty 95%.

4. Function/Arbitrary Wavetorm Generator Agilent 332204 S/N MY 44042668,

5. Digital Funetion Synthestzer NF ic | DF-193A S/ 122037,

6. Drigital Multimeter Fluke ES20A S/N 4985007,

7. Pistenphone Rion NC-72 S/N 00402446,

#. Measuring Amplifier Brilel& Kjier 2636 SN 1537484,
Date of Receipt 3 Jan. 2024
Dale of Calibration © 30 Jan. 2024 19 Date of Calibration : 30 Jan. 2024 219

The results rase only 10 1he item teytediealibrated or value assigned. Lo e Thee rasuilts selate ooy to dhe tems iested/calibrated or valiss assgned. ~Yr
__mmm mffm-ute-|irm= and pubicity of th reslts except in il aee pobibited unies witen permisson & obtaned from the govwemor of TRTR fadvertising the RepertACetificate af the results except in fukl are prohibited uniess wiithen permisson & abtained from the gavemor of TISTR,
FMBLMTC.00Z o FALALMTCA02 Aoy &
Fgad Office Offfice/Labaratony Office. Haad Office OfficafLaboratary Office

3540 3 Tamibion Bhiceg Ha, Arnphice: KHiong Luang,
Changwat Pathurrthan 12120, Thaland

Tel (46) 0 2577 9000

Fae (68) 0 2577 009

Soi 1C, Bangpoa dusirial Estate, Sukhurmit Faad, 19% Phahoryoithin Road, Chatuchak, Banglok 10900,
Amphoe Musrg, Changwat Samutprakan 10260, Thatland  Thatland

Tel 166) 02323 167280 ext. 118, 128 Tal. {6610 2579 1121-30 xt. 5219, 4228, ST
Fan (66) 0 2323 165 Faw. (66} O 7579 BE0Z

E-mai: arth W th  E-mal Festron th Evnal : sumaleedistr.onth
NSC-TISETES | ‘X128
TUTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-670177 MTC No. EEL. BP, 140167

1. Absolute Sensitivity

P [ e

(i)
113,93 1138 13.9 0.0 Lo 030 NiA

Reference Acoustic Measored valoe (dB) | Devintion | A

Signal (dB) Before adjust) Afrer sdjust | value(dB) | imit class 20 +dB) of measurement {+dB)

Note: The external calibration adjustment was firstly performed. The intermal calibration adjustment

was then completed at the display of 1139 dB.

1. Self-generated noise

2.1 Normal test
Measured value u Maxi permiited
1dB} (i) of measurement (+dB)
4.6 LR NiA

196 Phabonyothn Acad, Chatuchae, Bargiok 10500,

45 M 3 Tambon fhiorg Ha, Amphoe khlong Lusng,
Chargwat Patnumthard 12120, Thaland

Tol, (58)0 2577 W00

Fa. (66} 0 2577 5005

Bl | rampaigptiste.onth Websibesmsaw. fistr o th

Soi 1, Bangpoo Industeial Estate, Sukhummit Aoad,
Amphoa Miang, Chargéat Samutprakan 10080, Theland
Tol. (6610 525 167280 oxt. 115, 116

Fa, (66} 0 2328 0165

E-mal ; rangEhsr o th

Thadand

Ted. (661 0 2579 1120-30 ext. 5215, 5225, 5217
Fax, [66] 0 257% 8552

E-rnail - surralaeggtistronth

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee

Frequency] o inty x e
Weighting | value (dB) (0B} of measurement { 4B}
A-Weight 187 0,10 NiA
C-Weight| 207 0.10 NA
Flat 6.3 0.10 NA
Date of Calibration : 30 lan, 2024 ire

LK
The results relate ealy to the items testedieslibrated of value assignod. _
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3. 1 signal test af freg "y wd
Frequency | Devintion from frequency response curve(dB) | Accep Tt | i Maxi permitied
Hz) A-weight Crweight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 05 0.6 0.4 1.5 0.45 0.6
1 004 Lo 1.0 0.8 1.0 0.45 0.6
B 000 06 (X3 a7 50 045 o7
4. signal test of freq y weighting:
Frequency | Deviation from frequency response curve(dB) | Accep Fimit | L Maxi penmiticd
(Hz) A-weight C-weight Flat class 2 (4B} (tdB) of mensurement (+dB )
63 0.1 0.0 -0 20 0.20 0.6
125 -0l 0.1 0.0 1.5 0.20 0.6
250 0.0 0.0 00 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
L ooo (1) 0.0 oo L 0.20 06
2000 -0l 0.1 0o 20 0.20 0.6
4000 0t 4 0.1 0 0.20 0.6
£000 L6 -6 02 50 0.0 a7
Date of Calibration © 30 Jan, 2024 Lo
o The results relate oniy to the items tested/caliorated or value assigned. v
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5. Long-term stability 7. Level linearity on the reference level range
_— Measured Deviated = limit u k p d Anticipated Measured Dhevigted P limit M; permitted
value (dB) value (dB) | class 2 (+dB) (i) of mensurement (B value (dB) value (dB) value (dB) | class 2 (+dB) (rdB) of measurement {+dB)
Begin 4.0 123 1230 0.0 1.1 0.30 w3
End a0 L ™ P e 122 1220 0.0 Ll 0.30 0.3
124 1210 0.0 L1 0.30 0.3
6. Frequency and time weightings at 1 kHz 120 1200 0.1 L1 030 03
6.1 Frequency weightings at 1 kiiz 119 19,1 01 L1 0.30 03
14 14.0 o0 L1 0.30 03
Frequeacy Measured Deviated pance limit u Mantmum-permitted 109 109.0 0.0 L1 0.30 0.3
Weighting vahie () value (dB) | class 2 (+dB) {44 of measirement (£dB) 104 1040 0.0 L1 0.30 03
A-weight 94.0 0.0 0.2 0.20 0.2 9 99.0 o0 Lt 0.30 03
C-weight 940 00 0.2 0.20 0.2 94 4.0 0.0 Lt 0.30 0.3
Flat 94.0 o0 0.2 0,20 0.2 89 9.0 0.0 L1 0.30 03
a4 B0 0.0 11 0.30 0.3
6.2 Time welghtings at 1 kHz 79 79.0 0.0 L1 0.30 0.3
7 741 0.1 11 030 03
Frequency Measured Deviated | Acceptance limit 1 ¥ imum-p 4 69 69,1 0.1 Lt 0.30 03
Weighting value (dB) value (dR) class 2 (£dB) (+dB} of measurement {+dB) 64 4.0 (1] LT 0.30 03
Fast 54.0 0.0 141 .20 02 3 9.0 (A1} L1 030 03
Slow G4.0 0.0 0.1 0.20 0z 54 54.0 w0 (9] 0.30 03
Leg 94.0 0.0 0.1 020 02 49 45.0 ] 1l 0.30 0.3
A4 440 00 11 0.30 0.3
39 39.0 0.0 11 0,30 0.3
Date of Calibration : 30 Jan 2024 549 Date of Calibration : 30 Jan. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Antigipated Measured Deviated | A limit u i permitted
value (48) value {d) value (dB) | clss 2 (+dB) (+dB) of measurement {+dB)
4 4.1 0,1 L1 0.30 0.3
33 33.1 0. L1 030 0.3
32 321 0.l 1.1 0.30 0.3
3 32 02 11 0.30 0.3
30 02 02 11 0.30 0.3
8, Level linearlity including the level range eontrol
At reference sound level on the refesence level range
— Anticipated M | | Deveated | A 1 i Ami permitted
value (dR) walue (ER) | value (B} it class 200dBY  (+dBY of measurement {+dB)
40-130 94,0 G40 00 11 0.30 03
30-120 94,0 440 0 1.1 0.30 03
20110 4.0 4.0 o0 1.1 030 0.3
20100 94,00 4.0 @0 1.1 0.30 0.3
Date of Calibration 30 Jan, 2024 MR
VL
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on & level range

THAILANDVINSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

-

MTC No. EEL, BP, 140167

Anticipated Measured Deviated | Acoep L8l pennitted
Fanes value (dB) value (dB) value (dB) limit class 20+dB)|  (2dB) of measurement (+d8)
A0-130 45 45.0 0.0 Ll .30 0l
30120 5 350 0.0 11 0.30 0.3
20110 25 254 0.4 L1 030 0.3
20-100 25 254 04 L1 0.30 0.3
20-90 25 252 02 LI 0.30 0.3
20-80 25 252 02 LI 0.30 0.3
9. Tone burst response
Tame Tanchurst Measured | Deviated L Mi permitted
Weightng [ Dumation, Tiims} | value (dB) |value (dB)| limir class 2(dB) | (2dB) of measurement (148}
200 153 0.2 +1.0 0.20 0.3
Fast i 98.8 -0:2 +1.0;-2.5 0.20 0.3
0.25 9.6 04 +1.5;-5.0 6.20 0.3
i 200 108.5 -0l +1.0 0.20 0.3
2 BO.6 -04 +10;-5.0 0.20 0.3
200 1100 0.0 +10 0.20 0.3
SEL F 4 Sk (4] +1.0; <25 0.20 03
025 809 01 +1,5;-5.0 0.20 03

Date of Calibration

+ 30 Jan. 2024
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Agilent 5100, 5110 Preventive Mamtenance Checklist

Introduction

Customer Information
»  Customers should provide all necessary operating supplies upon request of the engineer.

«  Acustomer representative should be avaitable 1o the engineer while performing the preventive
mairtenance procedures. Custorners are responsible for regular maintenance and are
encoursged to chserve the service representative.

= Any pans nat included In the Parts Lists section of this document are not part of the
racommended Preventive Maintanance service nor are they included in the price of this
SErice.

« If 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
acditional costs.

s For customers using HF applications, the instrement should be returned 1o its standard
sample introduction system.

Revkon A 07 lsued: 21 arusry 2022
ocurment Numier: GBO1-30075
® gilent Techreiogies, e 7022

Fage L o 14

[ .
THAILANE INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR} C Agilent L b
Request No. 21-67/0177 MTC No. EEL, BP. 140167 rossLa
From lisight 1o Dukoamie
10. Peak C sound level
Mumberof eycles | Anticipated | Measured | Deviated u 4 pemmitied Ag‘lent CrOSSLab Start Up SEF\”CES
in test signal value (dR) | value (dB) |value (B limit class 2{+dB)|  (+dB} of measurernent (tdB}
Complete eyele 1254 125.8 04 30 0.20 0.35 Agi lent 5100 5110 ICP-OES
Posttive hulf cycle 1244 124.3 0.1 20 .20 0.35 Preventive Maintenance
Negative hlf cycle | 1244 124.3 0.1 20 0.20 0.35
11. Overload indication
Measured value {E8) L=
Devinted Accep Ui per
Poditive Megative
onc-half eycle ane-half eycle value (d) |limit class odBY  (2dB) of memmmement (48) Agilert Praventive Maintenance provides factory recommended service for your analyticsl
13130 1230 0o 1.5 020 025 instruments ta assure reliable operation and the accuracy of your results
Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenancs provides what you need to reduce unplanned downtime
12. High-level stahility and kesp your systems operating at thelr peak performance.
A timit L permiticd This checklist is used as a guide for pleting the pi r 1asks. A signed copy
Time Mengard i e : of this checklist is provided for your recards
vatlue (B3] withue (B class 2 (+dB) i+dB) of measurement (+dB)
Begin 128.0
2 0.0 0y 010 ol
End 125.0
Calibrated by - Approved by
(Mr, Wittawat Supanich)
Electrical and E.te:'ﬂﬂc"mlﬂ Laboratory
Date of Calibration : 30 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue = 31 Jan 2024 Ref @ 201 1267010300008005
End of Certificate 2/9
The results relate snly 10 the Fams tested/eslibrated of value assigned. "
Adhuriising e Repart/Cercate and putlicty of the msults except in Al ne prareded urless witten pesmission bt obtained from the govemar ol TSTR i A A N e A _I
o Doctment Nurmier. GE014-10075 page Lot 24 gi ent
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Agiient 5100, 5170 Preventiva Memtenanos Checkiist

Important Customer Web Links

» Toacosss Agient University, visit hitpywaw.agilient comicrossiab/university/ to leam about
training options, which inciude onling, classroom and onsite defivery. A training specialist can
work directly with you to help determing yaur best options.

» Toaccess the Agllent Resource Center web page, visit hilps /e zgient.comien-
us/agilentresources, The following information topics are available:

Sample Prep ard Containrent
Chemical Standards

Analysis

Service and Suppart
Application Workflows

«  The Agllent Community is an excellent place to get answers, caliaborate with others about
applications and Agilent products, and find in-depth decuments and videos relevant to Agilent
techrologles. Visit hittps://community agilent comy/wetzome

«  Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at bitias.//weiw youtube com/user/agilent

= Meed to place a service call? Flexible Repai Options | Aglent

Revision: A02, Fagued 21 January 22
Degument Mamber. GEI14- 50075
# Aglert Technalogies. Inc. 2022
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plent 5100, 5110 Preversion Mantenarncs Checklist C[DSSLab fagilent 5100, 5110 Pravertive Mairterancs Checkiist CrDSSLab

From bnsight 0 Jucome Foom Iraaght 1o Ouiaene

Service Engineer's Responsibilities Instrument Maintenance

+ Contact the customer and ensure that afl necessary supplies are available before the

reventive maintenance wvisit -
prevent 3 ; System Information

»  Only select those pages that relate to the system or madule being serviced.
O Check this bax If 2n Instrument configuration report is attached instead of completing the

» Complete empty fields with the relevant information, \atile
»  Complete the relevant checkboxes in the checklist using either a "X or tick mark ™" P .
- i | Instrumant System Nama and ID 5Ny TCP.OES
Check "Service not applicable” check boxes 1o indicate senices/tasks not defivered, as i
- aparopriate. i | Instrument System Site and Location 'l-.“i'eﬂy,;‘k»d Resuaich Center
« Compiete the Preventive Maintenance services in the most logical order relevant 1o the ==
indivicdusl systern service in the arder of the tasks ksted. List System Component Product Numbers  List the Serial Numbers of each Gompanent
»  Compiete the Service Review section together with the customer 1. GH0%5 A MY 49351 008
« Complete the fields for page numbers at the foat of each selected page LGz A 1963 - 0042d
%
»  Add relevant page numbers to selected pages and complete the total numbier of pages field in i
the Service Cormpletion section
B
»  Ask the customer to sign the Service Veril section including the ‘s and your i
signature,
7
B
9
ICP-0ES Configuration Teble Circle the type or write in the type if ather
Nebulizer Type .fSeaSway} OneMeb | Conikal | Other
| Sarey Chamber Syelonic single pass {Cydan Double P‘ Other
Torch Gadil Lua wj Other
Tarch Type e Plece (Sami Demountzblz) Fuly Damoutabla | Sther
Injetor Ciameter 24mm "I’.amrvl 1 4 | 0.6mm | Other
Ingester Materle! (Quartz) Ceramic | Gther

Revigon A D2, lssuad: 11 tanuary 2022 1
Opcumens Number: GAD! 430075 ragetar 1

& Agient Technalogies, inc. 2022
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Agilent Aglrem
Agilent 5100, 5770 Preventive Maintenanca Checkist rDSSLah Agient 5100, 5110 Prevertive Maintenance Checklist rDSSLab
From gt 1o Dstceoe. Frum s % Uuroma
Preparation Preventive Maintenance Procedures

Discuss any specific issues with the custamer before starting.
Review the instrument logboak for recorded problems and cormments.
Save instrument control settings before starting the procedure,

| Perform a general inspection of the system for deanliness.

g Record Pre-PM Instrument performance
e

i}

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

@

(e

o

&

& Run Instrument Performance test
Record results in Instrument Performance Test Results Table — Pre-Pi.

Check system for required instalkation of compenents and implementation of Service Notes Clean and inspect ICP-0ES system
Check for required firmware/software updates and verify with custormers if they would like
them installed

Far HF application systems, if standard sample intraduction system was not installed, ask the
customer to install it

Ask the customer to remiove any samples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-OES.

Look for ary chvious extermnal damage of problems.

Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.
Pesform a general infernal inspactian of the system for excessive dust accumulation, clean if
necessary.

Ingpect sample introduction companents and record any fequired maintenance in the Service
Engineer Caormments and natify the customer as the required actions required,

Record the instrument operating conditions in the ICP-0ES Status Results Table.
Replace the pelychromator purge filter.
Replace the radial pre-optics window
Feplace the axial pre-optics window for SYDY and VDV instruments.
Check exhaust Mow for the correct positive extraction at the exnaust duct to insure they meet
mirimum specifications.
Replace air infet dust filter,
{mial O Replace high capacity airinlet dust filter slement if installed,
& Remaove and clean instrument water inlet filter.

[ heid)

B OEEER B BHAE

Agilent Water Recirculator

O Service not applicable

P Orain coaling fluid and remove any partickes from the chiller reservair
B Remove, clean and reinstall water inlel metal mesh filter if present.
E ge fill with Agilent Coal Clear cooling fuid,

i} Clean the cooling system Air filter and the condenser.

Rsion: A0 lssuee 21 Jormiary 027 ¢ A4
Document Numibar: (53014-90075 Fage Zof
@ Agilert Teshrologes, Ing. 022
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Agilent 5100, 5110 Preventive Mentenanoe Checkbst

SPS 3 Auto Sampler

E{ Service not applicabie

O Power cycle the autosampler and verify successiul initialization
O Inspect X and £ axis belts for wear, Replace is necessary

[ Clean ¥ and 7 axis slice shafis
O

Using customer’s racks and the Agilent software move the sample probe ta the 4 outermost
comers and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

Service not applicable

Clean the spill tray, rack location mat, end frames and chassis with a damp saft cloth and
dduted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

@
[m]
=]
O Cneck the X-axis and Z-axis drive belts for cracks, splits, damaged 1eoth, excessive
fraying, color changes or degradation from fumes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged

edges or damaged cannectons,

=]
o

Pump Tubing Replacement. Replace perstaltic pump tubing. Replace all tubing that goes
from the rinse station to the purmp and from the pump to the waste/rinse bottles

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centered in the vial, If not usa calibration wizard and
calibrate the posstion

AVS 4, 6, 7 Advanced Valve System

#l Service not applicable

O Replace vakve rotor seal

O Check fittings for stgns of leaks

[ Chesk tubing including autosampler tubing for kinks or excessive wear
O Check high flow purmp for signs of leaks

Fievision: A02, lssed 21 January 2022 2 14
Document Mumber, 5831400075 Page Zof T
@ Agliers: Technologies, Inc, 2022
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Agilent 51000 5170 Preventive WMalnenance Chacklist

Restore Instrument

[0 For HF applications, ask the customer to reinstall their sample introduction system.
@ Leave system in an idle state: on and purging

F_’f Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a gulde for final instrument set up and checkout.

Service Review

Attach available reports/printouts of all tests to this documentatan,

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the P4 event in the Smart Alerts logbook, if applicable.

Update/reset i -] s appropri

Affix the PM sticker 1 the system ar instrurment logbook based on the customer's request
Complete the Service Engineer Commeants section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer

If the: ingtrument firmware was updated, record the details of the change in the Sarvice
Enginger's Comments box, Systems ina compliant environment may need additional
documentation.

Complete the Signature Page with both Service

SEARREERE

M.

and C:

Pavigion ADE, isuad 11 Jnuary 222 :
Dogumert Numker: GA014-40075 page Lot 14
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Aglient 5100, 5710 Preventives Mentensnoa Checidst

ICP-0ES adjustment

[ Check positian of Zn peak, adjust if required.

[ Check Argon Ratio, adjust to specified value if required
@ Perform Detector Calibration.

[ Perfarm instrument Calibration.

Record Post-PM instrument performance

Bl Run Instrument Performance test,
Fl Record results in Instrument Performance Test Results Table - Post PM,
@ fFor systems using ICP Expert version 7.3 and above, run the fallowing Instiument tests

Subsystern Communications Test
Alr Flow

‘Water Flaw

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

CEEBREERDG

@ Record the resuft in the Instrument Test Results Table

Revisiors A OZ, izgued: T Jarueny 200% q. 14
Decyrnanm Number: GEO4-30078 Page _af '
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Agilent 5100, 5170 Proventre Maintgrance Checkis)

Test Results

Instrument Performance Test Results Table

tote: These measurerments do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Past PM Sensithity Check

Radial Asal * Radial Aoeiel®
20213 857 rm SABR 1503.1 4353 1 1938 3 éi3.e
Mn 257 610 nm SAES #1674 50383 19, £ R340
A1396.152 nm S8R 73 .9 a.e
K 766,491 nm 538 7.2 e .4 53

* Axial result is not applicable for GBO16AA, G801 2AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only,

Ingtrument Test Result

Subsystern Communications Test Fass
Air Fiow fasy
water Flaw Pags
Gas Flows fags
RF Generstor Pass
Camara Tast Pz
Optics Test Pass
bz e Pass

I-Agilem

Fovisior: A DD, meusd 21 Janiary 2022
Ducurred Numbar GBI1450075 page ot 1%
© Agilenn Technalogles,Inc. 022




Aglent 5100, 5110 Preventive Mantenance Checklist

ICP-0ES Status Results Table

CrossLab

Fraee lagghi t Ducoms

Note: These measuremeants do nat form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Maine Voltaga 731,231 WAL 278 M L=
Mairs Current J.0s3 A oef A
Instrument Temperstura &z o 244 ©
RF &ir Fiow (sensor speed) 1% o Hz 130 Hz
Plasma Exhsust Tamgeratie No messurament BLF C
Wiater Flow Oscillator Mo measurement R Limin
\ater Fiow Detertor 0.00 Limin 14 Liin
Water Irlet Termparature ME C 205 c
Palychrormater Termperatune 35.4 © 354 ©
CCD Temperature 7.3 c -5 &}
Thermal Srabilizer 35:0 g EEHY c
Argon Supply Pressure 434352 kbt 5?57 kPa
Purga Gas Supply Preasuetl £33.2% kPa a5 4¢ kPa
Option Gas Supaly Pressure*] - kPa - kPa
Nebulaet Flow Mo measurament .70 un‘m—
Mebulzar Sack Pressure Mo measurement 293 .12 kFa
Plaama Gas Flaw Mo measursment g Limin
Auxiliary Gas Flow Mo measurement 1 20 Limin
RF Power Mo measurament I 4 W
RF Sunply Curent P measurament A 10

RF Supply Veltage M maasurament ARG FN0 v

=1 If option installed

Revision .02, Beued 27 January 2022
Dacurme Mumber: GAOT 480775
© Aglort Technologies, inc. 2022

Aglient 5100, 5110 Preventive Maintenance Checkdist

Signature Page

page2ar 14

Service Engineer Comments (optional)

Agilent
CrossLab

Foonn breight 10 Ot

| It there are any specific points you wish ta note as part of performing the installation or other '
| items of interest for the customer, please write in this box.

| = Replaced all P pats

| - Test inshumanT all pajamelers =

| = Found seme ertor of Saadt purge

rsedh,

15 is n;‘f active but

this |"'?'I-1— 15 11l e neccssaw Tor (_u'rre«ﬂ' ma‘ﬂm-‘ Uk .

Service Verification

Service Request Number.

HOBTIERA b0

Service Engineer Name:

tinar Hgamledsirichal

Service Engineer Signature.

Ul bge

Total numbar of pages in this document;
T4

Rewion: AD2, fasuad: 17 January 2022
Dooument Number: GAOTA-90075
8 Aggleri Teshnalogies, inc. 2022

Date Service Complesed:
31 21l Zezq
Customer Nams:
Chonnikan  Seenmbk
Custeemar Sgnature:
Chongleen 5

Page Bt

Agilent

Agilent 5100, 5110 Prevartive Martenance Checklist

Consumed PM Parts

CrossLab

Frare basghi 4 Qutcorrs

Product or Model# Quantity I ‘

Part Description Part Mumber where used consumed
. GEOTOA, G20114, 4

il Pre-Optic Window GBOH6EI14 GRUTAAIGADIEA g

Redial Pra-Optic Window GAO10-6E075 Al 1

Agilers Cool Cleer Coalant Fluid 5799.0057 o ool i

Purge Gas Filtar GAND-G 34 Al 4

Alr et fiker GADO0-6E002 Al 1

High Capacity Air Filter GADT0-E0TEY Optional

Rator seal for 67 port valve for AVEST 5843460002 (GRARAAGEAIE

Rater seal for & pan vabe for AVS4 GB433-60002 GRAgIA

Rinse solution torinse station 2.8mm idx. .

im Ga410-80123 5P54

Barb carnecior L.5mm-1.5mm 1D Gad0ans SFg4

PYC waste tubnpBmmod x Smm id 2m - G3410-80122 5P54

Additional Parts may be required from engineer's stock:

¥ eis grive belt E410047500 5PS3

7 axis drive balt 8410047400 5PS3

Peristaitic pump tubing, PYC SohaFlax, 3 2710040000 5P 4

bridged,

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

Fl Section Nat Applicable

Part Description Part Number where used col
Raviskon A 07 1ssued: 21 Jeruay 2022 4
Gocument Number: G201 00075 page o 1

@ Agient Techroiogies, Ins 2022

[7 PRECISION ol i s s e

Certificate of Calibration

Date: Nov 11, 2024
Customer:

THABLI 11120 TR ART
2

Cart No.  S523631031362690

DOUSLE A (1881} PUBLIC COMPANY LIMITED

IAAHAR
PRACHINELIRI PRACHINBURI 25140

Witk Ordar & THALPT-O0735
MPC Conrl #:  EV3TDD Senal Mumier: 1232028225
Assat |D: WL-DS6I1 Depariment: His
Gege Type: PH METER Parformad By JAKRAPONG ARITACHAT
Manfacturer  METTLER TOLEDO Received Condition. 1N TOLERANCE
Mooel Mumber.  SEVEN EASY Returned Condition. N TOLERANCE
Slze: i Cal, Date; October 31, 2024
TampiRH: 25.0°C / 5Z.0% Cal. Infervat: 12 MONTHS
Location: Calibration perfored at Customer's facility  Cal, Due Date; Ociober 31, 2025
Calibration Notes:
Please rafer o the ettachad Calibration Regort {1 pape}
Used to
1D, Descrpban. Model Serigh Manufscturer  Cal Due Date  Traceabiity
AWTHE PH BUFFER SOLUTION PHADD 10405250 REAGECON g 30, 2028 AC2IH1 ¢
REAGECON
AwzTH BH BUFFER SOLUTIN BH |z RERGECON Jul 2 2mn FACEIE
REAGECON
AW PH BUFFER SOLUTKIN PH10.00 1100525 REAGECON My 282025 113SCEIEL
REAGECCH
Procedures Used in this Event
Fracadure Name Descriptian
MPC-PHM-O01 R 06 H Matars. Gonaral, Fev.08, May-24-2024
Calibeating Teshnician It ac Agprovat: iz
1 R |
Foner
JAKRAPONG ARIYACHAT PADUNG SRASUAY
. : e
JCEAT R &1

Fage 1061
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D FRECISION

Calibration Report of Mettler Toledo SEVEN EASY Ph Meter

MPC Control & EV3T00 1232025225
Asset ID: WL-056/11 Calibration Date:  Oclober 31, 2024
Measurement Results
Buffar Solution
STD Test Point Measured Value Uncertality
" Lower Limit Upper Limit Result

@sc AS Founad AS Left (£

401 pH 391 pH 401 pH 401 pH avipH PASS 0.013 pH

7.01 pH .91 pH 701 pH T aH TA1pH PASS 0.013 pH

10.01 pH 2.81pH 10.01 pH 10,01 pH 1011 pH PASS 0.013 pH

Note : Accuracy by Customer - + 0,10 pH
Statemants of Pass or Fail Conformance
Ta4s3300
uas = Compht whapecdesn
aad Tha robaitad e 5 4t o aesahes ks
[
T = Motcengen Wi ot
SR
i 3 1w ™
Er—— é ‘T 1 e
[revenre 3, i = e
e
S Lo bezsetaren e
Lowwr
Ly
1P 2017 et ANSINGEL 2560 3 3006, kbehod 5
End of Calibration Report
Confidantialk Sorrm Decsmen Pagetol 1
2 OG- PO

\ i
D PRECISION

Calibration Report of Mettler Toledo SEVEN EASY Conductivity Meter

MPC Control #: EV3T01 Sarial Numbar: 1232025828
Assat ID: WL-058M11 Calibration Date:  Dctobar 31, 2074
Measurement Results
STD. Test UUC Read)
Maminal Unit | Temp. | Peint m L m’ Result Unugm
Tamp As Found| As Laft

1413 pSiem | 25.0°C 1413 a0z | a2 [ iz | 14z | Pass 16

Mate - Accuracy by Customer - £ 0.5 %
Stalomanis of Pass o Fall Contormante

-

= Commwrwi gusicsss
Tha rovomrve vilan 8 e coaperm .

Tha o Biss & iy 0 e Bt

EEREE

= e bt {

[T —— e ———

End of Calibration Report

Confidential: Coroied Dosmen. Fage vel |

TADG-FH-EE el

Certificate of Calibration

Date: Mov 11, 2024
Customer:
DOUBLE A (1981) PUBLIC GCOMPANY LIMITED

1 MD02 KLONGRUNG-PRACHINBLIRI ROAD
THATOOM. SRIMAHAPHOT

[T PRECISION wdii e i B S n T
R

2 1 TS

Cart No.  S523631021362691

PRACHINBLIRE PRACHINBURI 25140 Wk Order #: THAFT-00735
MPC Condrol #:  EV3IT01 Senal Mumber: 1232025828
Asset ID: WL-D58/11 Depanment: MiA
Gage Typa: CONOUCTIVITY METER Parommed By JAKRAPONG ARIYACHAT
Bdanufacturar: METTLER TOLEDO Racaivad Conddion: 1N TOLERANCE
Moael Mumber:  SEVEN EASY Rammed Condition: 1M TOLERANCE
Size: i Cal. Date: DOctober 31, 2024
TampRH 250°C52.0% Cal. Interval: 12 MONTHS
Localion: Calbration performed at Customer's ety Cal. Due Date: Detaber 31, 2025
Calibration Motes:
Plemse refer lo the altached Calbralion Report (1 page)
Used to
0. Description, Bodel Senal Menutacturer Cal. Dum Date  Traceability #
AW2E CONDUCTIVITY SOLUTION 190724 TRM-S-2018 REAGECON Jan 22 2025 TRM-S-2018 ¢ NaAT

Procedures Used in this Event

Proceduie Name Description

MPC-PHM-001 Ray, 06 P Metars, Genera, Riv.6, May-24-2024
Calicratng Tachnican: QC Appraval |

Taory
JAKRAPONG ARIYACHAT PADUNG SRASUAY
|GERT. R 8]

Page 1ol 9

™

[ DRECISION wlmamrmm e paueco o

PUSERED, RIS

ST a1
NI

Lk R

Certificate of Calibration i
Date: Nov 11, 2024 Cert No. 5523631031362694
Customar:
DOUBLE A 11991) PUBLIC COMPANY LIMITED
1 MOO2 KLONGRUNG-PRACHINEURI ROAD
THATOOM, SRIMAHAFHOT
PRACHINEURI PRACHINBURI 25140 Werk Order #: THALPT-IO735
MPC Contral & EV3T02 Sarial Number BO3A06E7IE
Assat ID: WL-PHMWDI Departrnant: WA
Gagn Typa: PH/DO METER Parformud By: CHANKIAT PHOLKAM
Manutaciurar: METTLER TOLEDD Recewed Condibon: 1N TOLERANGE
Mooel Number.  SEVEN GO DUO Retumad Condition.  IN TOLERANCE
Size: iR Cal Date- Delaber 31, 2024
TampAH: 25.0°C /1 52.0% Cal, intervat: 12 MONTHS
Location Calibration performed al Customer's facility Cal. Due Date: Delober 31, 2025
Calibration Notes:
Pileasa refer 1o the attached Calibration Repart {1 page}
Standards Used to Calibrate Equipmeant
[£+5 Desonption. Mol Serial Manufacturer Cal. Due Date  Traceabilty #
Ap2aT PH BUFFER SOLUTION P 400 1040525C REAGECON Aug 78, 2026 ACEIH /
REAGECOM
anI31E FH BUFFER SOLUTION PHTO0 1IS2EC FEAGECON dul 2. 2025 TASCIAGT
REAGECON
pa320 PH BUFFER SOLUTION Pl 10,00 TD0S25C REAGECON May 28, 2028 1128238 |
REAGECCN
Procedures Used in this Event
Procadure Nama Desaription
MPC-PHM-001 Rew. 06 pH Matars, Ganeral, Fev. 08, May-24-2024
Calibrating Technician: t OC Approval:
[ ppnkio
[t |
CHANKIAT PHOLKAM PADUNG SRASUAY
CERT. Rax O

Faga 1ol 1
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[J PRECISION

=
Calibration Report of Mettler Toledo SEVEN GO DUO_Ph/Do Meter
MPC Control #: EV3TD2 Serial Number: BEIZ068736
Asset ID: WL-PHM©O3 Calibration Date:  October 31, 2024
Measuremant Resulis
Buffer Solution
STD Tast Point Measured Value Uncertainty
Lower Limit Uy Limit Result
@2sc ™ | as Founa AS Left PEEY " 2
401 pH 381pH 400 pH 4.00 pH 411 pH PASS 0.002 pH
T.01pH 621 pH 8.95 pH 695 pH T pH PASS 0.003 pH
10.01 pH 991 pH 10.00 pH 1000 pH 011 pH PASS 0053 pH
Note : Accuracy by Customer : + 0,10 pH
Stakesnents of Pass of Fall Condormance
encme 2% 32008
L —  Compln i ipackesisn
o~ T IS ek R T accopling .
e " ol
L = ol spacdaie
: P S
iz — ‘{ 1 I e ™
[r————. i et T 1 L e Mo
s
o = e Tl ]
Frebatiey ol mprriak $55, 2sins Shans dlaid
Thos o ra0n rner cOTEes Wi [SCHIEL | TIE-2817 ancl AN IMCIL E40 12008, Wefta 5 - Glars Darcy (ased en Expaodes Lincariwey
End of Calibration Repart
Confidandial: Casika Dosunast P b 1
TQRG-F AR s

CISION

Calibration Report of Memmert WNB22 Water Bath

MPC Control #: EV3IT03 Sarlal Numbar LE18.0600
Assat 1D: WL-WTBNZ Cafibration Mm
Measurement Results
Saction 1 : Tamperature Disiribution
Temperature @ 85 °C
8 P i e
Sersar#1 B85.00 3400 8478 8479 B6.00 PASS +0.35
Sermarti2 B5.00 8400 8491 8491 BEO0 PASE £0,38
Sersartd B5.00 8400 8513 8513 8600 PASS +0.35
Sersartid 85.00 84.00 B85.18 86.16 8500 PASS £0.35
Sensart B4,00 8400 a520 a6 BEOD PASE | +03s

Saction 2 : Chamber Performance

Seding mdicating Measured Maasurad Cverall
Tema [*C) Temp ['C) Unificarmity {"C) Stabifty {"C) Warkation {"C)
850 as0 140 08 19
Accuracy By : Customar Specification £ 1°C
v
® . i =
@ H ' o @ |t
’ H i H
H i .
w H W
W
v
Page 1612

T,
£ 4!

i—) ngCIS'ONmm'gT:mm‘mmwmm tm

DL PASREED ST WM

ORITHASI 11128 THALAMD
562 041 e

Certificate of Calibration

Date: Mov 11, 2024
Customer:
DOUBLE A (1981) PUBLIC COMPANY LIMITED

1 MOOZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINELIRI PRACHINBURI 26140

MPC Comrol®:  EV3T03

Asset ID: WL-WTBDZ

Gage Type: WATER BATH

Manufackurar: MEMMERT

Model Number:  WNBZ2

Size: MiA

TompRH 25.0°C 1 52.0%

Locatian; Cafbeation pedormed 4t Custormer's laciity

Calibration Motes:
Please relar to the altached Calbration Repod (2 pages)

Standards Used to Calibrate Equipmant

B Descriplion, Madl
EQB188 DATA ACQUISITICOSWITCH UNIT 349704

Procedures Used in this Event

Procedure Neme
THAILAB ACC G20

Calibrating Techmcian

Cmnlﬁ';at P

Gusdelines for Calbration and Ches
B

Cort No.  5523631031362685

Work Qrder & THAPT-O073S

Senal Number: L518.0680

Depanment: NiA

Perdformead By: CHANKIAT PHOLKAM

Receivad Condition:  IN TOLERANCE

Rewmed Conditon:  IN TOLERANCE

Cal Date: Octaber 31, 2024

Cal. Interval 12 MONTHS

©al. Due Date: October 31, 2025
Senal Manufacturer Cal, Due Date  Tracsability ¥
MY345285 AGILENT Mar 13,2006 5523631030770305

T
Descrptan

eks of Temperature Commled Encloswres

ublication Reterance

Qe Approval:

CHANKIAT PHOLKAM PADUNG SRASUAY
Faga T ot (CERT. Anv B}
7™
7 ECISION
Calibration Report of Memmert WNB22 Water Bath
MPC Contral #; EV3TI3 Seial Numbar: L518.0660
Assat ID: VLW TRNZ Calibration Date:  Ocloner 51, 2024
Statamarss of Paas of Fal Conformanca
TR 2 E0E

L - Lerplard wi: apsctcnan.
MES T e o cosmind

[y
Par = T ———
L8 - et ke wek paicsn %

P 1|
¥ : - = T T i
Fopmcas vty — J{ } i HT‘, !
P s Syt
s
F— e R LB
[ et
- EUEE
End of Calibration Report

Page 3 of 2
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[ R
Certificate of Calibration ik
Data: Mow 11, 2024 Cert No. 5523631031362607
Customer:
DOUBLE A (1831) PUBLIC COMPANY LIMITED
1 MIOO2 KLONGRUNG-PRACHINEURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBUR! PRACHINBURI 25140 Work Qrder #: THALPT-00735
MPC Condrol #:  EV3704 Seral Numoer: L508.0973
Asset ID: WL-WTBM Dapariment: A
Gage Typa: WATER BATH Peronmed By CHANKIAT PHOLKAK
Manufacturar: MEMMERT Racawmd Condifion: 1N TOLERANCE
Modal Number:  WHB22 Returned Condibon: 1N TOLERANCE
Size: 0% Cal Date: Qctober 31, 2024
TampiRH: 250°C 1 52.0% Cal. Interval; 12 MONTHS
Location: Calibeation performed &t Customer's facilty Cal. Due Date: Ochober 31, 2025
Callbration Netes:
Please refer i (e attsched Calibeation Repon (2 pages)
Used to
10, Description. Mogal Seral Manufacturer Cal Due Dale  Traceabilty ¥
EOOIE  DATA ACOUISITAINGWITCH UMT 346708 My 345780 AGILENT M 10,2026 S5ZIEI0G0TTAI0E
IMP-TH
Procedures Used in this Event
Procadurs Name Dascrgtion
THAI LAS ACC G20 Gurdebnes dor Calioration an Checks of Temparlure Cantralied Enclosures
Puticalion Referance
Caliorating Tachnician: ; ﬂ QC Approval
Cm\‘ll“ﬂ 8
CHANKIAT PHOLKAM PADUNG SRASUAY
e et
g |CERT, fiaw 5)
{7 PRECISION
[ Report of M WNB22 Water Bath
MPC Control i EVITO4 Sarial Mumber: L508.0973
Assat 0 WL-WTEIDT Callbration Date:  October 37, 2024
‘Statnmeots of Pass or Fall Cenformaees
545 3308
ma3 = Coml s gt
wg - Deeedmsssde s
mu - Deremsme e b
B = M pukonet {
e L 1
bl T J—— et T o b L
St J I e
e T —
o
]

bl o g K ks e dad
T caazion g e o ESCHEL. 11T 3017 ot AAGAMCEL 2040 520K, el O Sy B o, ol ity e

End of Calibration Report

Page 2 af2
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L7 SION
Calibration Report of Memmert WNB22 Water Bath
WPC Contral #: EV3TI4 Sarial Numbar: LG080973
Assat ID: WLANTEN Calibeation Date:  Octaber 31, 2024
Measurement Results

‘Section 1 : Temperature Distribution
Tamparature @ 85 °C

UUC  [LowesLenit | STO Reading ("G |upaer Limit Uesrtsinky
SonsarNa. |eating (C1| (1 | pmrowrd | Aslef | (T | M T em
Sensar#! | 8500 84.00 8501 8501 BBO0 | PASS | 2035
Sensord2 | 8500 84.00 8475 8476 8500 | PSS | 034
Sensarts | 8500 3400 8502 8502 BEO0 | PASS | 035
Sermortd | 8500 84.00 8512 8612 BEOD | PASS | £0.38
Sersardt B5.00 54.00 8521 [ +4) BEOD | PASS | 035
Section 2 : Chamber Performance
Sefing Irndicaling Measurad Meesuted Cvarall
Tarrg [*C} Teamp ['C} Uriformity () Stahity {"C) Variatin {"C)
850 850 162 [X] 14
Accuracy Hy : Customar Spacification £ 1 °C
.. *® . as . .| i
j e |t
H . H
¥ ! Dol
v 1
) ¥
Page 1062
i, il 2
[7 PRECISION i s, .
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Certificate of Calibration
Date: Nov 11, 2024 Cort No,  B523831031362700
Customar:
DOUBLE A [1991) PUBLIC COMPANY LIMITED
1 MOOZ KLONGRUNG-PRACHINBUR| ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBUR! 25140 Wark Ordar #: THALPT00T3S
NPC Control 8, EV3T06 Sarial Numbar- LIOGBXEXS00
Azget 10 DARC-TE15028 Depariment: LY
Gage Typs: COOL ROOM Parformed By: JAKRAPONG ARIYACHAT
Manutacturer DIXELL Recesved Condiion: N TOLERANCE
Modet Number.  XROBCHK-5MICZ Retumad Condition: 1IN TOLERANCE
Sire: L) Cal. Date: Oclobar 31, 2024
TampRH: 28.7°C 1 58.0% Cal. Intarval: 12 MONTHS.
Location: Calibeation parformed ot Customer's facilty  Cad. Due Date: Qctosar 31, 2025
Calibration Notes:
Ptaasa rafar to the attached Calibration Report (2 pages}
Standards Used to Calibrate Equipment
1.0 Descriplion. Modal Serial Marufacturer Cal, Due Dato  Tracoabdity #
EONTBN DATA ACOUISITIONSWITCN UNT 348708 Wy asHe AGILENT Mar 13, 2025 S5298390907TRI0G
METH
Procedures Used In this Event
Procadure Name Description
THAILAB ACC G-20 Guideinga for Callbratian and Chacks of Tampamsurs Contrafied Enclasures.

PFublication Reterence

Calibrating Technican: QC Approal

fimy

JAKRAPONG ARIYACHAT

o |CERT, Rev #1
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Calibration Report of Dixell XROGCX-5N0C2 Cool Room

MPC Control # EV3T0E Sarial Number LIDGEXBXEND
Assot 02 DARC-TE15028 Calibration Date: Octaber 31, 2024
Measurement Results

Section 1 : Temperature Distribution
Temperatire @ 4°C

STD Reading {'C. o =
Seasor Na s-nL:‘nJg:rc; Loy — h:: L:n U“”;'c';'“"l Reaut ”“r'_‘c";""
Sensor 4.00 200 451 453 GO0 | PASS | z035
Sensori? 4.00 20 466 468 8O0 | PASS | z035
Senscrdd 4,00 2.00 461 481 .00 Pass [ 2035
Sensard 4.00 200 a8t 467 GO0 | PASS | 2038
Sensords | 4.00 2m a2 462 600 | PASS | =035

Section 2 : Chamber Performance

Setling Indicating Measurad Measurad Cvarall
Temp (°C) Tamg (*C} Urdfarmity {*C) Stabiliy °C) Vanatan ('C}
40 a0 0 12 25

Accurscy By : Customer Spacification £ 2 °C

Sensor Instaflation Location

Papalofz

4

[ PRECISION wSSEis s anon s, ,

HCRTUABLIRN 136 THALMD
2 e
Certificate of Calibration
Date: Mov 11, 2024 Cert No. 5523631031362609
Customer:
DOUBLE A {1581) PUBLIC COMPANY LIMITED
1 MO02 KLOMGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
BRACHINEUR] PRACHINSURI 25140 Wark Order § THALPT-00735
MPC Corrol & EVATDS Senal Mumber: 02130004
Azt ID: WLANCH2 Department; Y
Gage Type: INCUBATOR Porformad By: JAKRAPONG ARIYACHAT
Manufaciurer: ACCUPLUS Racaived Condition. 1N TOLERANCE
Madel Number: 1250 Raturned Condition: 1N TOLERANCE
Siza: i Cal. Date: Oclober 31, 2024
TemplRH 235°C 1 55.0% Cal. Intarval: 12 MONTHS
Locatan: Cafibration parformad at Customar's faciity Cal Diss Date: Detobers 31, 2025

Calibration Motes:
Please refar to the attacned Calibration Repart (3 pages)

Used to
Lo, Descrption. Made! Seral Manulaciurer Cal. Due Date  Traceability #
EQEIBT  DATAACCUISITIOMSWITCHUNIT 308708 IR AOLENT Mar 13 2025 06230310307 100

I NP-TH
Procedures Used in this Event

Procaduns Mama Description

THALLAB ACC G-20 Giadetings for Calbration and Chacks of Tempenture Cortroled Enclosres
Publication Reference

Calibrating Technican: | QT Approval
T
JAKRAPONG ARIYACHAT
Sy g ranh o et e n-
s
mee s
AL e o i i i e 8 P P
ey T e e et e e e -

(EFAT. Rus 81
Pagu 1ul 1

AN
[7 PRECISION

Calibration Report of Dixell XROGCX-5NOCZ Cool Room

MPC Contral #: EV3T0E Sarial Numbsr: LIOGEXERA00
Assat |D: DARC-TE15026 Callbration Date:  Octoner 31, 2024

Etatemants of Puss or Fisl Conformance

o0 33000

= Gk s o

Thamasmard vmgs o s et o capron vty
(e——

s
i - TMTassddute e
a
e

= Wt conptant ik ipeciaien {

[RE TSR T

L
e I P O

[r—— -

e bk Lt s Lot

[l s p—
T b st b s TREET, 17025 2077 il AMSIACH, 503 35008 Malbd§ - ot S Baned o il vty v

End of Callbration Report

Page ol 2
[ PRECIS
E ECISION
c Report of plus 1250
MPC Contral # EVITOS Sortal Number: 0130004
Assat ID: WL-mNCIZ Callbratien Date:  Ociohor 31, 2024
Measurement Results

Section 1 : Temperature Distribution
Temperature @ 20 'C

B &:'L"‘!c[":'l ww;rcljﬂr mEF::mumun u“f-'cﬁ'"' Ak m:::;m
Senso#t | 20,00 800 1w 1971 2100 | Pass | 1035
Senaowz | 20.00 800 170 1870 200 | PASS | +035
Senacr#3 | 2000 1800 s 1875 | 2100 | Pass| :03s
Sensors | 2000 1800 [ 08 a0 | Pass | +o3s
Senace#s | 2000 1800 1982 1982 200 | Pass | =035
Sensor#s | 20.00 1800 w 1w 2100 | pass | x03s
Senscef? | 20,00 1800 W 187 2100 | PASS | +035
Sensorts | 20,00 1800 W [rX 200 | PASS | 2035
Sensorts | 2000 1800 wn 1w 2100 | PAsS | %03

Temperature @ 20 °C

Sonsar 0. | gcamg | T ::ummmn:f:n i L e
Sesors! | 2800 | 2800 was | 208 o0 | PAss | =0
Sensord2 | 2800 | 2000 maw | 280 000 | PASS | 2038
Sonsor#s | 2000 | 2800 m 2080 Woo | PABS | 038
Sensorad | 2800 | 2800 w52 w52 | won | Pass| soms
Semwor#s | 2500 | 2800 war mar | w00 |PASS| s038
Sewarts | 2800 | 2400 a8 | a8 | W00 | PASS| =038
Sosard? | 2800 | 200 W50 | S0 | 3000 | PASS| 038
Sewor#® | zeop | 2800 maz maz | W00 | Fass | toas
Sorsaréh 2800 28,00 2847 aEAT 30,00 PASS +0.38

Page tol3



lus 1250 |

F 1250
Serial Number: 2130004 Sarial Number: 02430004
Calibration Date: Oetober 31, 2024 Calibratien Date: Ocicbar 31, 2024
Section 2 : Chamber Performance Statements ot Pass or Fail Condormante
Setiing ndicaling Measired Misasured Overall e
Temp {*C) Tame (*C} Uritamity [*G) Stability ["C) Wariatian {"C)
04 20.0 0.3 ns? 1.15 ME Ot
280 280 0.zt L%~ 065 mag T v e s i
Accurscy By : Customor Spacification 1 °C et _ meuﬂ\muh-nummw
Sensor Instullation Location . = e o (} %
a1 P Sk _-'; ;“ll‘- et TP e b et
LY PH] e— 58 -
R —
es
H . 2
ety M i aneatie S ubns ciune tlaied
Lid T4 1300 el A
[
End of Calibration Report
i
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[ PRECISION [ PRECISION
Certificate of Calibration Calibration Report of Precision Thermometer

Date: Nov 7, 2024 Cart No. 5523631031354570 MPC Cantrol #: Evarsa Serlal Numbar: 18008
Customer: Asset ID: WLTHIMD Callbration Date: November 6, 2024
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MO02 KLONGRUNG-PRACHINBURI ROAD

THATOOM, SRIMAHAPHO! Work Order ff. THAR3Z268805 M R its

PRACHINBURI PRACHINBURI 25140 easurement Resu

STD Satting UUC Reading (7C) Comection Unecertainty

MPC Control #:  EV3398 Sarial Number: 18009 °c) As Found A5 Left e c)
Asset ID: WL-TINAT Depanmant: NiA e = 5 ope T
Gage Type: THERMOMETER Farformed By: KHOMSAM SAENGHAEW

Mandacturer:  PRECISION Recelved Condition: OPERATIONAL S0 i 50 0.00 +0.048
Mosdal Numbar:  NI& Relumned Condition: REPORT OF VALUE 100.00 100 100 o.oo + 0,049
Size: iR Cal. Data: Novamber 06, 2024 ULIC ¢ Unit Under Calibration, Immersion Type : Total lmmersion

TempiRH; Z30°C { S0.0% Cal. Intarval: 12 MONTHS

Loeor: Coflealon pacicrmad s MPG aclly Gal, Due Date: ouBtabar 16, 2028 The user i i i koo s, Tha calibraten s23lus is dafined a5 Repert of Vals,
Gl odi Nojos: . N N N Tha expandéd urcenainly of measurement is staled s the slandad uncertainly of maasurement muliplied by the coverage faclor
The user shal datermine the surtability o the equipmaent for s inended use, The calibrabion status is defined a3 Regort of Value.

Pleasa rafer to fhe attached Callbration Report {1 pegs) ke, which for a b ity of i 85%. urkean oharwise slaled

Used to
End of Calibration Re|
1.0 Dascription, Modal Sarial Manufacturer Cal. Due Date  Traceability # ot
ASBEAY FLATINUM RESISTANCE 1870 as7 ROSEMOUNT Jund, 2026 S5236II0I4E25
THERMOMETER ANALYTICAL ING 11 MPGY
Procedures Used in this Event
Procedure Name Drescription

MPC-TEM-001

Temparatune Sensors, Indicators. and Cordrafied Unenclosed Temaerabare

Devices, Rew 07, May-17-2024

Calibrating Technican: -y Qc Apprenal
Khomsan 3
HHOMSAN SAENGKAEW PADLING SRASUAY
: LIET, 1084 Euten, Burvics el
camply wih ESCABD TTIRSI007, ANSINCEL F5a0-1-1984. ANSINCSL 254032006, | MPC CED Aadructions.
persena ity
oo

Pege 10f 1 ICERT, Fuw

Page 1011
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Certificate of Calibration

Date: Nov 7, 2024
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINSURI ROAD
THATOOM, SRIMAHAPHOT

PRACHINBURI PRACHINBURI 25140

MPC Contred #;  EV3385

Assat ID: WL-DTHIOY

Gage Type: DIGITAL HYGRO - THERMOMETER

Manufacturer; i
Model Number:  NiA

i,
Sl

HOE PAKSRED, HONTHAELIRL

Cert No. 5523631031354527

Wk Order #- THAJ-32268995

Sarial Number: Nt

Department: MlA

Performed By KHOMSAN BAENGKAEW

Raceived Condition:  |M TOLERANCE
Returned Condition: |N TOLERANCE

Size: i, Cal. Date: Newvember 05, 2024
TemplRH: 23.0°C  50.0% Cal_ Interval: 12 MONTHS
Localion; Calibration performed a4 MPC facility Cal. Due Date: Newember 06, 2025
Callbration Notes:
Please rfer bo the attached Calibration Report {1 page)
Standards Used to Calibrate Equipment
Lo Descriplian. Mogal Sesial Manufacturer Cal. Due Date  Traceabity #
ASEE41 PLATINUM RESISTANCE 1620 a7 ROSEMOUNT Jund, 2026 S5Z3EI0I1246251
THERMOMETER ANALYTICAL TG I MP-GV
EADSIT HYGROLOG HL-NTZ-DMC2A-S 61290374B077948 ROTRONIC Mar ¥, 2028 BS1220088480006 |
(] MP-TH
Procedures Used in this Event
Procedure Name Descriplion
MPC-THD-001 Rev. 03 Tamperatura, Humidity and Dew Paint Devices, General. Rev.03, Jul-15-2024
Calibrating Technician: Qc Approval: 4
9 it
Mo fane .
KHOMSAN SAENGHAEW PADUNG SRASUAY

TATCMIATY O Fub) £ e CRErOMLIET. T
e pbies g e

R e

e 15
T e ot e . BEU B AN, ST Fh 18 A, EHR1 . LSS e 8 e . op s o g 1 o et o b B (DAL i CL B IS 8 I 1 e s

Page 1661
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i
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[J PRECISION

Certificate of Calibration

Date: Nov 7, 2024
Customer:
DOUBLE A (1881) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
FPRACHINBURI PRACHINSBURI 25140

MPC Contral #;  EV3386
Aszet 1D WL-OTH!0Z
Gage Type: DIGITAL HYGRO - THERMOMETER

Manufacturer: Ni&
Maodel Number:  NiA

MENTHABIH) 11738 THILAA
350

Cart No. 5523631031354528

Work Qrder # THAI-32268085

Sarial Number: N

Department A

Performed By KHOMSAN SAENGKAEW

Receved Condilion:  |N TOLERANCE
Retumed Condition: 14 TOLERANCE

Size: Mis Cal. Date: Mowvember 08, 2024
TempiRH: 23.0°C 1 60.0% Cal. interval: 12 MONTHS
Locadion: Calbration parformed at MPC facility Cal. Dua Date: Movember 06. 2025
Calibration Notes:
Please refer o the attachad Calibration Repor {1 page)
Standards Used to Calibrate Equipment
1.D. Description, Moddel Saerial Manufacturer Cal, Due Date  Traceability
ASE541 PLATINURM RESISTANCE 1620 a57 ROSEMOUNT Jun3, 2028 BEZIEITOIN2A6261
THERMOMETER ANALYTICAL INC | MP-GN
EADSIT HYGROLOG HL-NTZOHC2A-5 612903746077948 ROTRONIC Mar 7, 2025 BG1220088460935 )
& MP-TH
Procedures Used in this Event
Procadure Mame Description
MPC-THO-00 Rev. 03 Tempacature, Humidity and Dew Point Devices, Genaral, R 03, Jul18-2024
Calibrating Technclan: = QC Approval: T d
o 22
Khow sam 3 4]
KHOMSAN SAENGHAEW PADUMG SRASUAY
S 4 e i
e s
o i e
e sS4 o Saens v 5 M 3 e
et s b Gt s b e v =
T e o T W T AR T8 et AT L . e ‘_m’-{:.-“:_________’__' - s
(CERT. Fisv 3]

Page 1ol 1

[ PRECISION

=
Calibration Report of Digital Hygro - Thermometer
MPC Control #: EV3395 Serial Number: Y
Assat ID: WL-DTHD1 Calibration Date: November &, 2024
Measurement Results
Section 1 - Temparature Measurement
STD Reading | Lower Limit ULIC Reading {"C} Upper Limit Reault Uncertainty
ey ('c) As Found As Left ") [
20.00 18.00 19.8 108 21,00 PASS +0.051
25.00 24.00 246 248 26.00 PASS + 0,055
Sectlon 2 - Humidity Measurament
STD Reading | Lower Limit UUIC Reading |%RH) Upgper Limit R Uncertainty
(%RH) (%RH) As Found As Left (%RH) (%RH)
30.00 28.00 20 29 32.00 PASS +0.75
50.00 48.00 50 50 52.00 PASS 12
70.00 B68.00 0 0 72.00 PASS 13
LRI Una Undar Calibration, Temparature & 25 *C
Accurecy By P 1 £ 17C, Humidity : +32 %RH
Statements of Pass er Fail Conformance.
a0 000
The atatus of compience wth the scoepiece sriens is repened s
Pazs - Coomiant wi o cibon
ey et e
i - (e sw =
Bail = T mansaind waivn = ot wihn e aconpence imis
Howpeet 5
FalL = Mt ookt speon %
T . _£ l fy o~ Upsar Spnciad Tares
Fupances Lecwinmy— 4 i T L e
Vievawsd Vewe - + Az cessnsanss Uoue

5 P ot e

Lo cosgnon L

[ S —

-2

sk of ancresmalay 9% wrkan olberee sk

Ehes bt repe o wbn SSCHEC TS 207 vt ARSUNCSL 7580 37006 Wathed i — Gused Bands Basad o8 Toai Unconarty s

-

[J PRECISION

End of Calibration Report

Page 611

Calibration Report of Digital Hyaro - Thermometer

MPC Control #:
Assal ID:

EV3396
WL-DTHDZ

Serfal Number: A
Calibration Date: MNovember 6, 2024

Measurement Results

Section 1 - Temperature Measuremant

ST0 Reading | Lower Limit UUC Reading [C} Uppar Limit Regu | Uncertainty
5> (i) As Found As Left ey °c)
20.00 18.00 200 200 21.00 PASS +0.051
2500 24.00 251 25.1 26.00 PASS £ 0,055
Saction 2 - Humidity Measuremant
STD Reading | Lower Limil ULIC Reading (%RH] Upper Limit it Uncartainty
{BbRH) {RH) As Found As Left (%RH) (3RH}
30.00 28.00 28 29 3200 PASS £0.75
50,00 48.00 a8 48 52.00 FAIL 12
70.00 68.00 55 &9 72.00 FAIL +13
VLG : Linit Under Calibration, Termperature & 25 °C
Accuracy By ificati 1+ 1°C, Humidity © £ 2 %RH
Statements of Pass or Fail Conformanca
e
PASE - Gomphant wih scerdcabae
o & n-..-;?..-aﬂ-nmwmm
A s Th reeserned velkaa o rok wites e secaplancs irsts
FAL - Wl cxargdiond s apeedesben }
e 4
§ — T A p? —— M e st Leat
Expardnd ot — 1 et
[R— T e A Wowaid

4 D B

—— AL

e

oty of spprnsiely Kt oums chanwse sated

b ot

The b ot cxvrebia v SCAEL P05 J017 and ANSINCEL 754012906 Mol § — Guard Hands B on Test Uncertarly i

End of Calibration Report
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Certificate of Calibration A

Data: Mov 7, 2024 Cert No, 5523631031354532

Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT

PRAGHINBLIRI PRACHINBUR| 25140 Wark Order : THAL32258005

MPC Control #:  EV3307 Sarial Mumbar: WA

Asset 1D: WL-DTHI03 Deparimant: WA

Gage Type: DIGITAL HYGRO - THERMOMETER Performed By: KHOMSAN SAENGKAEW

Manulaclurer ELITECH
Madel Number:  BT-3

Received Condition:  IN TOLERANCE
Refurned Condition: 1N TOLERANCE

Size: M Cal, Date: November 06, 2024
Tamp/RH: 20°C 50.0% Cal. Interval: 12 MONTHS
Location: Calibraton perfarmed &t MPC facility ©al. Due Date: November 0B, 2025

Calibration Notes:
Piease refer 1o the attached Calibration Report (1 page)

Usad to Cal
L0 Descripton. Model Serial Manufacturer Cal. Dus Dabe  Tracoability ¥

ASE54T PLATINUM RESSTANCE 182c g ROSEMOUNT Jun3 2008 S523631031246287

THERMOMETER ANALYTICAL INC | MP-GY
EADSIT HYGROLOG HL-NT2-DVHC2A-S 612803740607 TR48 ROTRONIC Mar7, 2025 551220085850035

B WPTH

Procedures Used in this Event
Procedure Name Duscription

MPC-THC-001 Rev. 03 Temperatlue, Huridty and Dew Poird Devices, Ganaral, Rev.03, Jul-15-2024.

Cabbrating Technician: = QC Approval:
.Kl.o-m dawm . 2
KHOMSAN SAENGKAEW PADUNG SRASLIAY
s o s s o A o e s s s s B
Pk e ok b Y, P4 b e PR
1 i it s s
ol Aot ol ety irh = gy
Page 1ol TR R

&= DKSH

& Certificate of Calibration

ML TETIS VIS
prashtes

Equipmant: Balance Cartificate No.: C01243388
Modet: BSAZ24S-CW lssued Date: 06 Movember 2024
Serial Mo. {or 10.): 34490341 Job No.: WO-00047130
Manufachurer: Sartorius Page: 1of 2
Condition: In condition

Customer: Integrated Research Center Co. Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thadand

Environment Conditior: ~ Temperature 24 °Cc + 04°C

Humidity 60 %RH = 3.3 %RH
Calibration Place: Double A {1881) Public Company Limited.
(Water Labaratory IP1 (Balance Room))
1Moo 2, Thatoom, Srimahaphet,
Prachinburi 25140 Thailand.
Calibration By: Mr. Plyapat Saidoung
Calibration Date: 30 October 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This cerlificate ks le to the SI Uinits mal by Matioral Instilute of Metrclogy

{NIMT), Thailand through DKSH Technology Co., Lid. Cerificate No. CO2221944

“%‘Jﬁmﬁ d et
{Mr. Piyapal Saidoung) (Mr_ Adisai Makned)
Persan in charge Authorized signatory

‘This ceriticate s suad the unis of measureman according 10 the IMermalonal System of Usits (31, It provides iacestily of mazsuaremant o
Inusnstinne oo Intetatnries.
The measurament ucerninty Siaxed & 1A Gxanded UNCErnty WHCR i GOGINGT 1M, T SIRGANS Lnoemly mulspkod by T coverags TRetor k22) %0
rovice 3 level of o 8%, 1l 5 oelermmed n witn e Gue to Expression of Uncartainty i Msasusmment (GUM).
Thass results may be allacted By devdasons bom seach &l Tra resulis y 80 W e (neted. cakitwaled or sampled. The report snsll
ek be reproduced excast in fuk wilhoul aporoved of CKSH Technology Lmbed.

i Berusmn meTTnf dorin
DICEH Techrobogy Limied

530 M (P i T AN LR 1008
fre] [

o 1053
Phone: 58 2633 7000 Emeal g

Delivering Growth - In Asia and Beyond. CAL-FM-CO1-14: 12 Sup 2022

D PRECISION
Calibration Report of Elitech BT-3 Digital Hygro - Thermometer
MPC Control #: EVi3agy Serial Number: HiA

Asset 1D: WL-DTHOS Calibration Data: MNovember & 2024

Measurement Results
Section 1 - Temperature Measuremant

STD Reading | Lower Limit LILIC Reading {"C) Upper Limit Gt Uncartainty
fie] (= As Found As Leh ('c) 1"}
20.00 18.50 198 19.8 20.50 PASS +0.051
25.00 24.50 247 24.7 25.50 PASS +0.055
‘Saction 2 - Humidity Maasuramant
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit A Uncertainty
(%RH) (%RH) As Found As Left (%RH) (%RH)
30.00 27.00 29 29 33.00 PASS +0.75
50.00 47.00 51 51 53.00 PASS +1.2
70.00 57.00 70 70 73.00 PASS £13
LU ; Unit Under Calibration, Temperature & 25 °C
Accuracy By B 2 1 £0.5%C, Humidity : + 3 %ARH
Statemants of Pass ar Fail Conformancs.
5 PR
PASS - Compad wih spacrhoain
e = e pasted wain m i 2congtece e
.
o - T masporc ooy kb achrcn ke
Fall. = Mot comokant v spaibern {'
_ T
08 * + " ———
s 4T
Lbnanhond Yolee E N M g et )
s
o e ——— — — rwar ArapEes Line:
2 which ke e
evsbabaily of anoeomreben 390 unians oifere stated
15 TR T 3008 Wt
End of Calibratien Report
Page 10l 1
Cerificate No., C01243398 Page:2of 2
Calibration Resulis:
Without Adjustment

Eccentric Emor: Waight to be 1/3 or 1/2 of Maximum capacity, 1aken from the center of the pan as & zero reference.

Nominal Test Valus 100 tah
Referancs Points (g)
A B c 1] E
0.0001 | 0.0001 | -0.0001 | -0.0001

Repeatability: Determination of the standard deviation of weighing balance,, Readabifity 00001 (g
Hominal test value (g) Standard Daviation
20 000004
200 0.00006
Error of indication from nominal or i mass valua., ilf 0.0001 (g
MNominal Value | Conventional Mass Displayed Value Error of indication Uncartainty
(@ (@) (a) ta) g ;
(5] 0.10001 01000 0.0000 a.ooat 2.04
o2 0.20001 0-2000 0.0000 o001 2.04
05 0.50001 L5000 0.0008 o.ono1 2.04
1 1.00061 1.0000 0.0000 o.00011 2.04
2 200002 2.0000 0.0003 n.ooott 2.04
El 5.00002 5.0000 .0o00 0.o0011 2,04
10 10.00001 10.0000 0.0000 D000 2.04
20 20.00001 20.0000 0.0000 000012 203
50 50.00001 50,0000 o0.oooo 0.00073 202
100 10000003 100.0000 0.0000 0.00017 2m
200 200.0000% 200.0000 0.0000 0.00030 200
The End of Certificate

Wi Remtonary o TuTel] 47
2 )

2833 raitgmtes s an o T ainan o 10360
742 Sekharst Ao, angrhak, Piakharong. Sangiok 11260
Picre: +60 2600 T000  Emast Wasbade

Delivering Growth - in Asia and Beyond. CALFM-CO1-t4. 12 Bap 2022



Errar af Indication

Without Adjustment
Job No. WO - 00047130
Readability:0.0001g

00008

0003

00002

o.0008

43,0001,

«0.0002

=0,0603

-0.0004
01

# Errorof indication

1002

Display of balanes

=Uncert {+) =Uneest ()

&z DKSH

& Certificate of Calibration

MEC-TUA-TE 17025
PR
Equipment: SPECTROPHOTOMETER Certificate No.: COS240473
Model: DR3500 lssued Date! 086 Movember 2024
Serial Mo, (o D) 1918120 Job Mo, WO-00047130
Manufacturer: HACH Page: 1of 3
Candition: In Condition
Customen: Integrated Research Center Co, Ltd, (Pulp Laboratory)
1&2 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environmant Condiion: Temperature 248 C £ g2 "¢
Humidity B7.2  %RH * 1.7 SRH
Calibration Place: Double A (1981) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburt 25140 Thailand.
Calibration By: Mr.Piyapal Saidoung
Cafibration Date: 29 October 2024
The Method used; In house method, CAL-WI-24, base on ASTIM E 275-08 and ASTM E 387-04
Traceahility: This cerli is ta the CRM by Mational institute of Standards and
Technology (NIST) through Stama Sciantific Limited.
The standard for Wavelength Cerlificate No. 121284 and 121285
The standard for Photometric Certificate Mo, 121289
The standard for Stray light Cerificate No. 121282
‘“\jvﬁ'r:.\,f % st

{Mr. Piyapat Saidoung)
Person in charge

{Miss Kaewikan Suadech)
Authorized signatory

Tiia catificute  isbued 198 unils of messuiemeed scomndng $9 the blemasonal System of Units [$1). & provdes imceabilly of measuremenl to insmational or
naticnal siancand cr ohar MCogRizd NAIGNAE SlESAN [absesnas.
The measuresent uncarianty stated i The exparded unceraisky which ix cbtained fom the ssndand uncanainty mutiphe by i cswenge telor (ke2) b

provida a leval of confidanza of

R Rie in eeordance wih Exprusson of Uncerminty in Measuremant (GLM)

These resuls may be affected by devations from specifiod conditicns. The resuls miate ool to the ilems ealad, eairated o sampled. Tha rpoel sl ol ba
repeiducad encept i Nl waithau approval of DKSH Technology Limited.
G Samans rwind S0
DSH Techraty Limte

40
930 Subrarrt R, Bengehas, Pleashancng, Basghat 50260

Pho +66 35 7000 Emad

Delivering Groweth < in Asia and Beyond.

Wi ta

CAL-FM-CO6-16: 71 Mar 2024

lumsredauanmaasd

ailmAiedle: Balance 3 BSA224S.CW

&= DKSH

LAl WO-00047130

wisaTAia: 34490341

ATIsHDY (3u) wIIRHDY {F2)
30 Oct 2024 ERlT TR TE ] 30 Oct 2024 WL
int | Tanln@ dndi | lnd
Genaral
=] o 1 awliAdapler, power supply 2200110V = (m]
] [m] 2 ey AnsEaninasl (Caver) = O
=] [m] 3 FmAys Rl = (]
] o 4. remlussfivsandaedo m] |
(=] =] 5. m‘mmumwnhanﬂ = o
] o 6 FowduyIerns Display = [m]
= (=] 7. nusRanAues Display wiselwin = a
= o 8 wmsneanued (Stopper) / pan suppart 5] o
= [m] 9, mmiTas Function Intemal ! Exlermal (] [m}
= O 10w e ouanuAEL oad cell ] (m}
= (=] 11 anmswieso o Anvinaioe = [m]
R Rl -

i Fusertars el i

e Tac g

262 DU UYL P T B TO00

2531 Subburtral Foad, Bangeli, Preakason, Bangos 10280
O Bt Wossir:

Delivering Growth - in Asia and Beyond.

Mr. Piyapat Saidoung

Service Engineer

€= DKSH

Certificate Mo.: CO6240473 Page 2of 3
Calibration Results:
‘Without Adjustment
Wavelangth Accuracy (nm}, The spectral bandwidth of Std at 5 nm and ULIC &t 5 nm
Standard Wavalsngth Unlt Under Calibration Caorrecion Uncartainty
A418.40 #18.0 .40 [ k]
455.30 459.0 0.30 0.13
638.00 B38.0 0.00 01l
585.58 588,0 -0.44 0.13
T4T.61 480 -0.39 0,13
a07.04 BOT.0 0.04 013
Pholomelric Accuracy (Absorbance)
g Standard Unit Under Calibration Caorrection Uncerainty
0.0000 0.000 0.0000 0.0045
0.5BGS 0.588 0.0015 0.0045
420 nm
0.TE10 0761 0.0000 0.0045
1.0253 1.023 0.0023 0.0045
0.0000 @.oog 0.0000 0.0045
0.57a3 0.578 0.0003 0.0045
440 nm
0.7430 0743 00000 0.0045
1.0022 1.000 L00Ez D.oDa5
0.6000 0.000 0.0000 0.0045
05280 0530 -0.0020 00045
485 nm
D.EB51 0687 -0.0018 0.0045
0.9509 0.962 -0.0071 0.0045
10,0000 0,000 0.0000 0.0045
0.5446 0,545 -0.0004 0.0045
548.1 nm
06932 0.695 -D.0018 0.0045
0.9952 0.095 0.0002 0.0045
0.000¢ 0.000 0.0000 0.0045
0.5824 0.582 0.0004 0.0045
580 nm
07208 arz -0.0002 0.0045
1.0817 1.000 D.0017 0.0045
0.0000 0.o00 0.0000 0.0045
0.5660 0.566 0.0000 0.0045
&35 nm
0.6682 0.588 0.0002 00045
10846 1.084 0.0006 0.0045

s it s v Tu ol i
KEH Technpiogy Lined
2630 AT AT SR TAAL S T 6
2633 Sckhureei faed, Bargchab, Phuskharsg Bangick 10260
e 0 2029 700 Emast W

Delivering Growth - in Asia and Beyond,

CAL-FM-COS-16: 11 Mar 2024



&= DKSH

Certificale Mo.: COB240473 Page 3ol 3
Calibration Results:
Without Adjustment
Stray light *
Standard: cut-off uuC: Wavalength (nm) UUIC: Transmission (%T) Absorbance | A)
39157 #1011 nm 392 39 1.400

* Calipeabion Marked " Not TIS! Accredited ™ in this Certificate have been included for complstaness.

The End of Certificate

Al Fumsorhars e Tl i
DK Tatmckgy Limked

ey
258 Subtusrred Hoad, Bangeteas, Preathasons, Bt 1280
Pnzne: Emar om Wossin
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& Certificate of Calibration

"(MNI-‘-‘mi
Equipment: SPECTROPHOTOMETER Certificate Moo COB240474
Moded: DR3%00 Issued Date: 06 Movermnber 2024
Serial No, {or ID.) 2008400 Jab Mo, WO-00047130
Manufacturar: HACH Page: 10f3
Cendition: In Condition
Customer: Integrated Research Center Co. Ltd. (Pulp Laboratary)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
E G o 234 *°C * 0.3 c
Humidity 682 %RH + 0.4 SRH
Calibration Place: Double A (1991} Public Company Limited. (Water Laboratory 1P1)
1 Moo 2, Thatoom, Srimahaphaot,
Prachinbur 25140 Thailand.
Calibration By: Mr.Piyapat Saidoung
Cafibration Date: 29 Qctober 2024
The Method used: In housa method, CAL-WI-24, base on ASTM E 27508 and ASTM E 387-04
Tracaability: This ceriificsle is traceable to the CRM mainained by National Institute of Standards and
Technology (MIST) through Stama Scientific Limited,
The standard for Wavelangth Certificate Mo, 121284 and 121285
The standard for Photometric Cerlificate Mo. 121289
The standard for Stray light Cerificate Mo, 121282
Yl
(Mr, Piyapal Saidoung) (Miss Kaewkan Suradech)
Persan in charge Audhorized signatory

Trés earilicaiti it isssed the unés of meassrement accondng 1o the Imsmaticnad Systam of Usila (31). 1 povides racessibly of messurement b international o
nalianal standaed o ot recoqnized natisesl alandard kot
Tha messutament ucerainty states i ihe expanded uncerinty which is chisised from ke slsdard uncertainly multplod fy the covemge factar (k=2) o
eonficsnes of i 5%, 1 i dah with the Gude 1o e iy i (GUML
These resulis may be aftectnd by devialons Fom spacfied conditions, Tha el relale orly 5 e deme Incted, calbralod or samplad. Tha repor shall et ba
swpnackucert weapt in L) wikoul apprval of DKSH Tachnology Limind
sk Femsrotiry e TuTal 4
THEH Technskogy Linited
253 e sty v s e 1060
2231 Sektuarmed Roas, Rangchat, Preablanong. Sanguk 10260
Saone: +B6 2639 7000 Emma o
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il WO-00047130

wimrdafla; SPECTROPHOTOMETER Fu: DR3Z00 wsaatag: 1918120
AR (51) mavasay (#)
29 Oct 2024 FWnTIRTIRER 29 Oct 2024 WUHIWE
Und | lulnd dni | hiund
General
= [m] 1. ArwRuysnuAte n]
= o 2, erwdsana ( waeld@dnoe, molu-uanirias) = o
= [u] 3. & n - s o (On-Off Swicth) = 'm]
@ o 4. une (Keypad) o m]
@ (m] 5 wing {Display, Screen Contrast) =] o
Spectrophotometer
o o 6 wiedwlivh (Battery Backup) >= 2.5 VDC o ]
o o 7. Hwpufanarusenedu (Wavelangth Control) O O
O 8  FrwemRdu (Wavelength Check) (=] [m] BO07nm=807 2nm
o = 9. ummr e (UV < 3,000 hour) o o
2 o 10, wmasinudisuss (Visible < 5,000 hour) 7] ]
o e 11, teiRuAnEATaE (Canousal Moduls) [m] ]
pH Metar and Conductivity Meter
o o 12 ArTvram | E de and C Cable ) o m]
(] o 13, swudvsasainu Electrode (Level KCI ) o (m]
o o 14, shilmiuslan Electrode (Dust Protection Hood) o u]
[u] o 16, wnduddianse (Stand) O fu]
Turbidimeter
[m] (] 16. d'\mw}uﬁ"ﬁhs{n (Mo Sample) 0 [}
o o 17, ssdiumsdsedinctnads (>= 2.5 ki 3.0) =] (8]
Autamatic itrator
| [} 18, amw Piston Bureties ] [m]
O [m] 19, Function Rinsing and Dosing o (m]
(m] [m] 20, seuuvaunessmlnsnlsnay (] [m]
wandauel ;

e e BV
Limvted

DHEH Tahnstogy

Mr_Piyapat Saidoung

Service Engineer

253 fuustehi w v parreTos renmanrus 10060

2 Sukmid Rom,

2 Rangerak, Frrakhasong. Bangest 10020
Phiona; +46 2630 7000 Enad. inh

o s
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Cerlificate No.: COG240474 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spactral bandwidth of Std at 5 nm and UUC &t S nm
Standard Wavelangth Unit Under Calibration Correction Uncartainty
416,40 4180 40 0.13
456,30 453.0 0.0 013
£38.00 638.0 0.00 0.13
5B5.56 585.0 <044 013
TATE1 748.0 -0.38 0.13
BOT.04 8l7.0 s 013
Photomatric Accuracy {Absorbancs)
Wavelength Standard absorbance Unit Under Callbration Carrection Uncertainty
0.0000 0.000 0,0000 0.0045
0.5895 0.588 00015 0.0045
420 nm
0.7610 0.758 0.0020 0.0045
1.0253 1.0z2 0.0033 0.0045
0.0000 0.000 0.0000 0.0045
0.5783 0.577 0.0013 0.0045
440 nm
0.7430 074 Q.o0020 0.0045
1.0022 0.990 00032 0.0045
0.0000 D.000 o.0000 0.0045
0.5280 0.528 -0.0010 0.0045
465 nm
0.6851 0688 -0.0008 0.0045
0,9509 0.951 =0.0001 0.0045
D.0000 0.000 0.0000 0.0045
D.5446 0.544 0.0006 0.0045
548.1 nm
D.gs32 0.694 -0.0008 0.0045
0.9952 0.994 nooz 0.0045
0.0000 0.000 0.0000 0.0045
0.5824 0,582 0.0004 0.0045
580 nm
0.7208 0721 -0.0002 0.0045
1.0017 1.080 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5660 0.566 0.0010 0.0045
35 nm
0.6882 .688 0.0002 0.0045
R 1.0846 1.084 0.0006 0.0045
DHEH Teoheoiogy Lisded o
U3 Sukharrat Woas, Bargctek. Pommang. Rangho 10200
Frone: +68 ZE33 7000 Emal Wbt thand

Defivering Growth - in Asia and Beyond.

CALFI-COB-16: 11 Mar 2024
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Cortificata No.: COE240474 Pagedof 3

Calibration Results:
Without Adjustment
Stray light *
‘Standard: cut-off UUC: Wavelangeh {nm) UUC: Transmission (%T) Absorbanca | A)
391.57 +1-0.11 nm 302 48 1337

* Callbration Marked * Mot TISI Accredited " in this Cerlficale have been included for completeness

The End of Certificate

i Bumsaihirs el it

Oz Tessnoiogy Limind
2533 AN LTS s T TS 0250
2833 Skttt Recmt Bargictuss, Firikbuncns, Sasgat 30280

[ Wepan:
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Certificate of Calibration

LR
Equipment: oH METER Certificate No.; CO7240536
Modal: Seven2Go 52 Issued Date: & November 2024
Serial No. {or ID.%: B533885T57 Job No.: WO-00047130
Manufaciurer, Metiler Toledo Page: tof 3
Electrode Serial Mo 3474864 Model:  InLabExpartGo-ISM Brand:  Mettler Toledo
Condition; In Condition
Customer: Integrated Rasearch Center Co, Ltd. (Pulp Laboratory)
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperaiure 247 "C + [+ S+
Hurmidity 856 WRH + 02 %RH
Calibration Place: Double A {1991) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Callbration By: Mr.Piyapat Saidoung
Callbration Date: 30 Oclober 2024
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07
Traceability: This certificate is traceable 1o S| Units, Sample Test is assured through primary

meaurement method Hamed cell, through CPAchem Lid. (ISONEC 17034) Centificate
Mo, 880701, $80704, 938378 And pH Scale traceable 1o the S| Units maintained by
National Institute of Matrology (NIMT), Thaland through Industrial Foundation
Electrical and Elecironics Institute Certificate No. CA20240349EA

{Mr. Piyapal Sadoung) (ﬁlss Kaewkan Suradech)

Parson in charge Authorized sigratory
This certcate is ssued e unes of measwemnen accoing 10 the intemational Systens of Units (B, 1t provises Faceatibly o mauiuiamen 1o slwnssonsl
o nasonal stardan or aiher Fecagnized nalicnsl FRnda leeranes
The measurment uncerisinty staied s the axpanded urcertainty which = oblaned from e slandas] uncerainty mulighed by the coverage lactor (=2) ta
rmvise @ tevel of confioenco of s e Guita o iors ol Linceriainty [EUM
Thass resdis @y b alfecied by devisiors om specied condhons: The resuls misie only to the Hems fested, calbrated or sampied. Tha repon shall ral
b= reproduced except I full wihoul aporoval of DKSH Technology Limied.

Sl (-

RN amar o TRl S
1 Tucbraiogy Limtmd

anns 0050
2533 Sushurmt Foad Bargeras, Peawansng, Banghat 15783
Phoess 466 30097000 E=ud i rboin crm Wb
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lupsradaudnmadavindauinaan

il WO-00047130

wlsisdosiia; SPECTROPHOTOMETER u: DRS00 wraAta 2008400

ATRADY (5u) Ay ()
29 Oct 2024 swnaTEs 29 Oct 2024 wriig
Und | Lningd dnf | il

Ganeval
] 0 1. Arwsngsniadon = o
@ o 2. mwaese ( wodlafam, motuusnedas) o
= ] 3, @ ile - vle e (On-OF Swicth) =] a
= ] 4. une (Keypad) ] 0
@ =] 5. winan (Display, Screen Contrast) = [m]
n] o 6, usedulivh (Battery Backup) »= 2.5 VDC o =]
m] O L BanATnIai gth Control) (] o
=2 [m] 8 Armseduy (Wavelength Check) ] [m] BOTnm=B06.7nm
o o 9. uwsariwilaugs (UV < 3,000 hour) O o
= o 10 wwserioullsa (Visible < 5,000 hour) O
o =} 1. sipviananudane (Carousel Moduls) u] u]

i Meter and Ce Metar
O m] 12 fdeTnee | and C ion Cable ) jm | (u]
o o 13, swdusmeanlu Electrode (Level KCI ) o 0
o o 14, dilafudane Electrode (Dust Protection Hood) o o
[m] o 15, wnduEdaTvse (Stand) o o

Turbidimeder
o o 16, aerwuienge (No Sample) O o
El [ m] 17, sefunsdasa T (>= 2,5 i 3.0) [m] o

Autormalic irafor
o o 18, & Piston Bureties [m] a
(m] [m] 18.  Funclion Rinsing and Dosing @ | (]
[m] [m] 20 ssuuvesumsussnsialsnau [m] [m]

Wonhsitausel :

Mr-Piyapat Saidoung
Senvice Engineer
i Foncidtard v Tulall dofn
OKTH Tachnsiogy Limed

e
£33 bt P, Bimgetuih, Piraiuiocns Sargeck 10260
e Brean Wesrin.
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Cerificale No.: CO7240538 Page 2 of 3

Calibration Results:
pH Scale
et pH Meter Reading = Lnceriainty of Coverage Faclor (x)
(mi)
mv) {m) Error (mV} tpH)
41412 414 -0.12 00z 0.58 2.00
354,96 355 0.04 1.02 0.58 2.00
2958 295 -0.B0 202 058 200
236.64 238 -0.64 3.02 0.58 200
17748 177 -0.48 4.m 0.58 200
118.32 118 -0.32 5.00 058 2.00
58.16 &0 0.4 G.OD 0.58 2.00
0 o 0.00 7.00 0.58 2.00
-50.16 -58 016 B.00 0.58 2.00
-118.32 ~118 032 8.00 0.58 200
-177.48 =177 0.48 10.01 0.58 2,00
-236.64 236 0.64 11.01 0.58 2.00
-205.8 =295 .80 iz202 0.58 2.00
-354.96 -355 -0.04 13,03 058 200
41492 14 o1z 14.03 0.58 2.00

1 Bz T Tnd 4ain
mied

DHEH Techsolegy Li
1came

513 Bakhemat Fnac, Bargetak. Parshancng., ko (0700

Fhane; B2 1633 7000 Smal Websn o
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Certificate No.. COT240538 Fagedof 3
Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6.986 and pH 0,907
-During calibration, display of pH meter reading; pH 4.01 , pH 7.00 and pH 10.01

The practical slopa of the pH electrade; 58.34 (mVipH), 9861%
The zeso point of the pH electrode; T.42 (pH)
Sample Test Results
Standard Buffer Unit Linder 5 Uncertainty of
Solution {pH) Gallbeation fpr) | CTErEnoRBH) |\ rement (peyy [Caverage Facor (k)

4.008 am .002 0.0079 200
6988 7.00 0.014 0010 200
8.997 0.0 0.013 0.014 200

* Calibration Marked * Mof TIS! Accredited * in this Certificate have been included for compleleness.

The End of Certificate

s Basiiters s TuTal 4o
IKEH Technlogy Limied

o 026
2533 Bubfused Aoad, Basgehab, Phisklunisg Bengeos 10260
Perie: o8 2430 800 Watarn
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& Certificate of Calibration

WSS 1028
[

Certificate No.: C15241037
Issued Date : 08 November 2024

Equipment : Digital Thermometer with Probe
Model : Seven2Go 52
Berial No, | BE3I4BETET Job Mo, | WO-00047130
Manufaciurer : Mattier Toledo Paga: 1 of 2
ID Mo : - Condition : In Cendition

Customer : Integrated Research Center Co, Lid, (Pulp Laboratony)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphete, Prachinburi 25140 Thailand

Condition: T ;o 3wC : 10°C
Humidity: 56 %RH = 25 %RH
Valtage: Z2OVAC = 0%

Calibration Place : Double A {1991) Public Company Limited. (Water Labaralory 1P1)
1 Moo 2, Thatoomn, Srimahaphol.
Prachinburi 25140 Thailand.

Calibration By : Mr. Piyapat Saidoung
Caiibration Date : 30 Ociober 2024
The Mathod used : In house method, CAL-WI-88, by isom with standard th

Traceability ; This cartificate is iraceable 1o the i System of Unil maintai bry:
Quality Reborn Co. Ltd. {OR)

P
g T

(Mr. Tweewong Thaithiang)

[Mr. Piyapat Saidoung)

Parson in charge Authorized signatory

Tria carificals i igsuad tha sils of massuramen aseceding lo tha inisralionsl Systam of Unda (8], H provides Irscratilty of mesmramet
0 inemazansl or natenad slandanl or sibér reeagrizad nalional sandant labaratories.

e measareman: uncanainiy staiad is the oXpAnded uncartainty Which |5 obained Fom T siandaid cRGeNainy PSS by Ta Coverage
facter {172} 10 provide a level of configance of approximatsly 85%. It i Celermines in accorsance with the Guite 1o Expressian of Uncertarty in
Weasirome=t {GLUM)

Thean resulte muy be alfecied by dnviaticns from specitad sontSons. The resulls misss crly In ihn llams tesind, caitirated ar sampled. The
et ahall ot b repreciond ket in i without appl ol OXSH Teshmelagy Lmied

i Bamuaiis el Tnd $ahe

EHEH Techedbogsy Lissted

T35 i inrasescon s Taus e i 18360

33 Subtromat Roas, Sangehak, Prrksansng. Rnghoh 10260
55 2638 1000 Emad [

e
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&= DKSH
unsredaudnmiaiasindaanaoy

Lapitue: WO-00047130

wilwaoalia: pH METER qu; Seven2Go 52 wnuaAias BE3IBEETST
nTRAaL () AvTadm {F)
30 Oct 2024 FIUnERTIaEa 30 Oct 2024 MUMR
nd | it Und | link
General
=] o 1. sraysniedo ] u]
@ o 2 mrwen | gadlafans, rulu-uaniada) = o
= = 3. @ il - s 1309 (On-Off Swicth) =] n]
@ | o | 4 e keypad) @ | o
|_E o 5. e (Display, Screen Contrast) [m] o
Spectrophotometar
o o 6 usadiilehd (Batlery Backup) >= 2.5 VDG (| o
o m] 7. TR (W gih Control) (=] o
[m] o B emmuieiu (Wavelength Check) ] o
[m] [m) 9. wwmrdlaus (UY < 3,000 hou) n o
o o 10, umAdrufiaua (Vistale < 5,000 hour) O =]
Im} [} 1. maedavanesna (Carousel Module) (] [w]
1o Meter and Conductivty Mafer
= [m] 12, BwieTnsw [ Electrode and Connection Cable | = =
O [m] 13, sedudsAsatniu Electrode (Level KCI ) ] [m]
(m] 14, ehiafwlany Elecirode (Dust Protection Hood) =] =]
[m] 15, wviuiAaTnam (Stand) =] [m]
Turtidlimetsr
o O 16w (No Sample) o o
o ] 17, whurnadses e (= 2.5 Bidiu 3.0) o o
/ titrator
[m] o 16, #mm Piston Buretles (] 0o
(] [m] 18.  Function Rinsing and Dosing O [m]
[m] [m] 20 UUERWIrHUREEgnsnsEnay [m] m]
Wndssaul -

r.Piyapat Saidaung

Sarvics Engineer

N Biresrsm nTelnh i
Do Tosanobagy Lot

<Teua scoati
530 Susnurmdt R Nargetos, Prestsarssng. Bangha, S04
Fhong == i
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Cedificate Mo, 15241037

Page: Zaf 2
Refarance standard equipment:
| Equipmant | Gertificatano | Cal. date | Nexcaldate |
| Digtal Thermometer with Probe | QR24-2043 |  21August2024 | 21 August2025 |
Calibration Resulis:
Without Adjustment
Sansor Type: RTD Elactrode Sarial No.: 3474864 Channal: -

Diameter (mm}: 12 Length (mmj: 120
[ catibrate Point ') | 5TD. Reading 'C) | UUC. Reading (*C) [Correction of UUC G| Uncertainiy (= °C) |
[ 250 | 24.061 | 252 | -0.239 | 0.20

Immersion (mm): 110

The End of Certificate

i Borvisties AT 1ol 417
DHEH Tectclogy Lirnded

0T RS ST AN T T 0250
2513 Bukharesit Roas, Blrg:hss, Prisshinarg. Bunhoh 10761
Phone: +8 37 1000 Bt il
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&z DKSH

Certificate of Calibration

Equipment: COD Reactar Cenificate Mo,:  C17240184
Modet: DRE200 Issued Date: 05 November 2024
Sarial No. {or 1D.): 19070C0337 Job Nou.: WCL00047130
Manufacturer. Hach Paga: 1of 8
Condiion: in Conditian

Covers: Open (Max} Locations heating Block: Left and Right

Customer; Integrated Research Center Co., Ltd.
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: Temperalure: 24°C + 07 'C
Humidity: BD%RH + 50 %RH
Vaoltage 23t vac & 22 VAT
Calibration Ptace: Double A (1981) Public Company Limited, { Water Laboratory |P1)

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thaitand.

Calibration By: Mr. Suphanimit Khamnonphoam

Calibration Date: 29 Oclober 2024

Tha Method used: In hause method, CAL-WI-59, base on Direct Measurement with Standard Thermometer
Traceability: This certi is le to the S| Units by Natonal Institute of

Metralagy (NIMT), Thailand through DKSH Technolagy Limited,
Certificate No. C10240013

(D

{Mr. Suphanimit Khamnonphoam) {Mr, Udon Srichana)

Person in charge Authorized signatory
This cartificale is ssued the units of measuremeant ‘coonding B0 fhe intomatonal Sysiem of Unis (BI) 1 provides rsseality of messuremend o nhenesonsl
- L 5
The nrmabl\l statedd is th
orde o 95% s Iy
Thasa résuls may Mml&d by devisdions from specied condions. The rsdls Nb'! only 1o the feres tesiad, calbrated or sampled. _rl.‘RDﬂllﬂll not
e reproduced except in Ll withoul approwal of DKEH Technoiogy Limied.

Yy whikch i5 cbtsined t-om e um-o nr-:unnnu muliched by the coverage m k=i o

i Bustssie nluTod dafin
DR ]

023 MR BRI U e A T 10280
2535 Sukheret flans, Blargotsh, Porakhancen Hanghoh 10380
Phone: sl Wetsie

Delivaring Growth - In Asia and Beyond, CAL-FM-GAT-08: 70 Jufl 200
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qui - Digital Th with Probe Certficate Mo, | C15241037

Sarial No. - BEIIBBETST Model : Saven2Go 52

AvTaAny (3u) waTEAaY (F9)
30-Oct-2024 MR TIaER 30-0ct-2024 WL
und | Tatlnd i | iing
General
m] O 1. wwld (] [m] T
im} (m] 2 Adapter { Fower supply 220 /110 VAC [m} (m} Yaf
= m] 3. mevinau Main Switch @B (m]
m] 4 mSTIvIU Salector Key [} [m]
=] 1 B 5. msuanawn Display (] (m]
=] [m] 6. Battery &= m}
(=] [m] 7. anmwdeian & (]
= (m] 8. anmSensor( In /Ex) ] (]

i

Mr. Piyapat Saidoung

Senica Enginear

WA B el Svin
D5H Tasknoiogy Limems

2533 Subuwit Foad. Bangeta. Frvastancng. Basghot it
Firorm. -+48 330 7020

Delivering Growth - in Asia and Beyond,

Cerlificate Mo.: C17240184 Page: 2of 5

QU | L0
OO0+ 00O
| OO0 || O00
: | O00|:|0O00
Q00| |O00

Top view

Location of standard Sample test

Standard Installation Locations
The slandard thermometer louches the lower and of the baring

Definitions

Indleating Temparature.! The average reading ol indicaling davice which forms the integral part of the
unit under calibration.

Measured Temperalurs: Tha average reading of standards at any positions or location.

Measured Stability: Th half of greatest it aof alany

one probe.

ke i
ERSH Techeology Lis

2655 STt ol B gkl Pirulinery, Exnlch Toms
Phome B8 2603 1000 [
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Certificate No.: C17240184 Page: dof 5
Calibration Results:
Pre-Calibration
Locations heating Block: Sefting ("C) Unit Under Calibeation {"C)
Left 150 150
Rignt 150 150
Location heating Black: Al AZ A3 Ad AR
Measured Temperature (°C) | 151.35 152.80 152.42 151.74 150,79
Location heating Block: B1 B2 B3 E4 B85
Messured Temperalure (*C) | 153.02 151.63 153.12 150.71 151.26
Location heating Block: c1 c2 c3 cd =53
Measured Temperature (°C} 163,25 154.09 15321 152 B8 152.97
Locatian heating Block: o1 D2 o3 [+23 D&
Measured Temperature ("C) 154.68 15468 153.08 183.12 150.80
Location heating Block: E1 E2 E3 E4 E5
Measured Temparature [*C) 153.04 152.45 152 B4 151,30 15084
Lecation heating Black: F1 F2 F3 Fi Fs
Measured Temperatura {"C) 15113 15261 153.18 150.99 152.40

i fampprury onTulal din

a0
2533 Sk Fioad. Bangehas. Pk hasong, Sanguok 10250
: I0TH0 Eress: [

T

Delivering Growth - in Asia and Beyond.

Characterization of the unit under calibration:

Cerlificate No.: C17240184

CALFM-CI7-D8: 20 i 2022

i Burcrnom mnTaTnd £1in

gy Liniesd
533 e i vimmie P i 1353
Sukturmir, Ko, Slangetok. Prenknanarg, Dangkos 1926
[

0 8 : Hnas,
Frose 465 26337000 Emat b

Desirad Unit Under Calibration (C) | Measured Temperature ("C)
Lacations haating Block
e Seiting Reading Stability (G}
Left 150 150 160 ot
Right 150 150 1560 0.13
The End of Certificate

Dedivering Growth = in Asia and Beyond,

CAL-FM-C17-08: 20 Jul 2022
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Certificate Mo.: C17240184 Page: 4af 5
Calibration Results:
Without Adjustment
Measured temperature at the spread locations:
Lecations heating Block: Satting ("C) Unit Under Calioration {*C}
Left 150 150
Right 150 150
Lecation heating Block: Messured Temperature (*C) | Correction of UUC (°C)| Uncertainly (4 °C)
Al 14329 .71 0.86
A2 150.77 or D65
A3 150.40 040 0.85
Ad 149.73 -0.27 0.65
AG 148.81 -1.18 0.65
B1 151.00 1.00 0.66
B2 149.56 -0.44 .66
B3 151.12 112 65
B4 14876 <124 0.65
BS 14928 -0.72 065
c1 151,20 1.20 .66
c2 152.05 208 0.66
ek} 151.21 .21 0.65
C4 150.89 0.89 0.65
[=:} 151.00 1.00 0.65
=4) 152,85 2.65 085
D2 152,65 2.65 0.65
o3 151.07 1.07 0.85
=13 151.12 112 0.65
(=13 148.79 -1 085
E1 150.87 0.87 0.66
E2 160.44 0.44 0.65
E3 15081 0.8t 0.85
E4 148.32 -0.68 0.65
ES 14887 -1.03 .85
F1 14913 0BT .65
F2 150.50 0.50 (LES
F3 151.15 1.15 .65
F4 148.00 -1.01 0.65
F5 15038 0.38 0 fifi
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Certificate of Calibration

Equipment: COD Reactor Cerlificate No..  C17240185
Madel. DREZO0 Issued Date: 05 Novemnber 2024
Serial Mo (or 1D0): 19050C0191 Job No.: WO-00047130
Manufacturer: Hach Page: 1of §

Condition In Condition

Covers: Open {Max) Locations heating Block: Left and Right
Customar: Imegrated Research Center Co.,Ltd.
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: Tempesature: 24°C * 0.7 "C

Hurmidity: 60 %RH 5.0 %RH
Voftage: 23 VAC  + 22 VAC
Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratary IP1)
1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand.
Calibration By: Mr. Supharemit Khamnonphoem
Calibration Date: 29 October 2024
The Method used: In house method, CAL-WI-59, base on Direct with T
Traceability: Thiz cariificate is traceable to the 51 Units maintained by National Instiule of

Metrolagy (NIMT), Thaiand through DKSH Technalogy Limited,

Certificate Mo, C10240013
(G

(Mr. Suphanimit Khamnonphoem) {Mr. Udon Srichana)
Persan in charge Autharized sgnatary

This curtificatn ix msund Ihe units of measurement accoring to the isomasanal Systom of Units {51) 1 prevites vucaabity of mumsummant o amdsns
o natinnal s@ndanl o ofhie meegnized aatiral dandied Bbiralores

The measurement Lnceriainty siated ks th mpanded uncatainty which i sblainad hom ihe sandasd uncaraiedy, mulidisd by the roverags facter (k=2 1o
oravitia a b of ennfic % s o Guida to & Uncartsinty n (o)

Those reautis may bo ateciod by diviations Irom spacified candlicrs. The mats mists ooty i the iters tastod, calibried o sampied. The report shall not
s mpridused except in ful without approval of DHEH Tochnolegy Limbed.

Win oo InAIUTAE dhi
DHEH Trchesiogy Lt -
2533 Bukiiarmed Roae, Bargnsk, Prusnhindeg. Bghus 10380
Phee 468 2673 106 hatand
Delivering Growth - in Asia and Beyond. CAL-FM-C7-08: 20 Jul 2022
Certificate No.: C17240185 Paga 3af 5

Calibration Resuits:
Pre-Calibration

Locations heating Block: Setting (*C) Unit Under Caliiration {*C)

Left 150 150
Location heating Block: Al A2 Al Ad AS

Measured Temparatura (*C) 151.75 150,99 151,10 151,04 150.7%

Location heating Black: B1 B2 B3 Bi Bs

Meagured Temperature {"C) | 15246 151.03 152.21 151.03 161.05

Location heating Block: €1 cz c3 C4 cs

Measured Temperature ("C) | 1651.41 152.96 162,06 15222 151.47

i Fomsariars uaTah dvin

DE5H Tacnangy Limind
D3 TN 1AL rare T 0 T30
2533 Sunsurmmal Fisad, Bangehes, Preskbanong, Rasghot 1980

Phar Weast.
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&= DKSH

Cerfificate No.: C17240185 Page: 2af 5

OO0« (OO0
1 O00|«|O00
1 OO0 | :|000
- OO0 000
OO0 |O00 sl

o view

E F

Location of standard Sample test

Standard Installation Locations
The standard thermomater touches the kower end of the boring

Definitions
indicating Tamperaiurs: The sverags rading of indicating devica which forms tha integral part of the
unit under calioration.

Measured Temparaturs; The average reading of standards at any positions or location.

Measured Stabiliy: The ane-nall of greatiast 1 o atany
ang probe

s sty maTutell doie

‘DHTH Technokogy Limied . —

2533 Sabtumed Moad, Bargehak, Phiskhemoeg fengics 16

3 oo Hatann =l
Delivering Growth - In Aslz and Beyond, CALEMAGAT-08: 20 Jul 2022
€= DKSH
Certificate No.: C17240185 Page: 4of 5
Calibration Results:
Without Adjustment
Measured temperature at the spread locations:
Laogations heating Block: Safting ("C) Unit Under Cakbration {*C}
Left 150 150
Right 160 150
Location heating Block: Messured Temperature (°C} | Correction of UUC (*C}|  Uncertainly (1 *C)
At 149 69 -0.31 0,56
A2 148.90 -1.10 085
A3 148.87 -1.03 0,66
Ad 148.92 -1.08 D&s
A5 148.73 -1.27 0.65
B1 150.43 0.43 066
B2 148.85 -1.08 0,68
B3 150.11 0.11 066
B4 143.97 -1.03 0.68
BS 148.87 -1.02 0.66
ct 148 36 -0.64 .66
c2 15083 0.93 .66
ca 150.83 093 0.6
o4 150.14 o4 (1L.55
5 148.42 -0.58 0166
o1 150.97 0.87 0.66
D2 151.80 1.80 0.65
D3 153.05 .05 0.66
D4 150,80 .80 0.66
[=1:] 148,19 -0.81 0.66
E1 150,85 .85 0.85
E2 145,43 .57 0.68
E3 150.20 0.20 n&7
E4 145.08 -0.92 D67
14816 -84 066
F1 148.87 -1.03 0.89
149.54 -0.46 0.66

Fi 143 20 -0B0 067
F4 149.17 -0.83 0.68
5 149 84 +0.06 066

wisdn Aistey e Tufefl dode

SESH st e o st 0

2533 Sabtpmad Mo, Bangphsk, Phiskharang fangiok 1T

3 Emait L & e

Delivering Growth - In Asia and Beyond. CAL-FRLCTT-08: 20 Jul 2002



Certificate Mo.. C17240185 Page: Sof §
Characterization of the unit under calibration:
Desired Unit Under Calibration [7C) T c)
Locations heating Bl
°C) Satting Reading Stability (£°C)
Left 150 150 150 o1
Right 150 150 150 153}
The End of Certificate

i B enTaTal i
oo L

00 M U e T s 15250
2513 Susbuerodt Risd, Birpenan. Phawninsn, Basght 10080
oy
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&z DKSH

: & Certificate of Calibration

I
Equipment: Oven Cerlificale No.: C3t242209
Maded: ED 115 Issued Date: 05 Novemiper 2024
Serial No.for 1D): 950360 Job No,: WO-00047 130
Manufaciurer, Binder Page: 1 af 4
Condition; In Candition Ventilation Valve:  Closed
Shelvesipe.): 2
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoam,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Emvironment Condition:  Temperature: 24 C £ 06 ©
Humidity; B3®%RH 4+ 45 %RH
Vollage: 231 VaC + 26 VAC
Calibration Place: Diouble A (1991) Public Company Limited. { Water Laboratory [P1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 30 October 2024
The Method usad: In house method, CAL-WI16, base on TLAS-G20 E
Traceability: This certifi is 1o the Si Units by National Institule

of Metralogy (NIMT), Thailand through DKSH Technology Limited,

Certificate No. C10240013

{Mr. Suphanimit Khamnenpheern) {Mr. Udon Srichana)

Parson in charge Audhonized signatony
This cartificala s lsued tha unis of mansurament sesanng to the Iemaioul Systam of Usits 157 1t provdus iracnsbibty of saasummed o
Finmitonsl o ninbanal standard or ofhar recogriznd natioral siasdar sboralaries
Tha Measuramen uncarainty stited @ 1he wpascod ucerisnty which & stlined from e stirdard uncararty mulbpled by the coveragn facer

(k=27 % prorvide o leved of of Iti with Uncedainty in
=T
Thess resubs may be allectec by devistions from . The msut Homs Lastes, cablraed of savpkid. The rmpon

shal ot be ropreducod excapl In 1ol witheul Rpgrenil of DHEH Tesheskogy Limied,

i Bavesnie Tl e
DHEH Te Limazd

S35 N w500 arn s (s i 10260
T3 Suinprrut, Mo, Margnsk, Sammsiienar Nanghok 15710
hane: Emai Watsin:
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upsresaudnNIAiaIAANRIUAR

wwritueme WO-00047130
ailArtadia: COD Reaclor - DRB200
weAmatay; 1905000191
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&= DKSH

Certificate No.: C31242208 Page: 20of4

W
Standard Installation Locations
Vatume (Calibration Zona)= 55 {Liters)
Inside chamber: W= 60 (cm) D= 40 {cm) He= 48 {em)
Standard Lacations (#1, #2, 43, %43 w= 6 (om) d=5 (cm) b= fom)
Standard Locations (#5, 45, #7, #6);  w= 6 (cm) d=5 (cm) ne & (cm)
#9; Geomstric center of the chambar
Position of Std T R T O A R
Channel of Logger 201 | 202 | 203 | 204 | 206 | 206 | 207 | 208 | 208

Definitions
Indieating Temperature The average reading of indicating device which foms (he inlegral parl of the enclosure,
Measured Temperature: The averape reading of standards &l any posilions o location,

M Thve maod i of

p betasan of any probes and the
measured temperature al the reference kecation which are ebserved at same time or &t close observation Ume as

possible fo ing tha pattarn or y-with tha chamber &t steady-stata. The refarence

probe is preferably located in the goomatric center of the chamber.
Measured Stabilly: The ona-half of greatast of at any ane probe.

Owarall Varanlion, The diference of maximum and minimum measured tamperaturas throughoul obaervalion time.

i By e hiEel vt
DREH Tecnaiogy Limhed

1 men
2431 Sukurmrd Feoeed, Hangerak, Piyaktosons, Rargosd 10280
Phiana: Enaé i Wenste:
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Certificate Mo C31242209 Page: 3of4
Calibration Results:
Pre-Calibration
Satting: Indicating: Bi: ¥Z #3084 w5 #6 #T: #8: @0
181 181 17E.50178.97 176,64 178.80 178.84 178.97 178.44 1784317826
Without adjustment
Measurament Temperalure al Spread Locations, Indicating of Unit Under Cafibration: 104 *C
—— 1:‘::::-:::‘ Caorrection of UUC. !
{'Ch ('C) °C)
# 1382 -0.08 067
#2 10386 014 06T
#3 104.13 013 0.68
w4 104.05 0.05 087
#E 103.75 -0.25 067
#E 103.82 018 n7s
Hr 103.49 -0.51 nar
e 103,57 -0.43 D69
# 103.83 -017 067
Temperature Distribution
Desired | Sating | | ! af Spread Locabions {"C} Uncarainty
"y (*C) ') #t w2 3 L] L e Lo #B #s e
104 104 104 102,921 03, 861104 13(104,05103. 751 03.82[103. 45103, 57|1 63 83 075
Chamber Characlerization
Indicating Measured Uniformity Measured Stability Owverall Variation
(¢ () {£'C) "Gy
104 041 om 0.8

Hote: * Maximum uncerainty of the each position

i Bomtsstio T Tod e
DHIH Techacbogy Limied

]
2513 Suklrarens Nuad Bargeses Prrsivence Nenghok 10760
Shonw: 66 26 7000 Emai

Delwering Growth - in Asia and Beyond, CAL-FM-C31-10; 12 Sep 2022

Corr_Distribution & Max_Mecsurement Uncartainty
. Fob_No. WO-00047130
Lorrection ('C) Without @
7o -
&0
&0
40
in
20
Lo
oo
-10
-2
3 H
-40

[EX|

[Areys

40.0 &00 BOO 1000 1200 1400 1600 1800 2000 2200 2400
(e

WA Ewe B ams wan W6 @RT  AMS  EED  =Uncerfs)  =lncer(]

Temperature Distribution & 104°C
std('c)y Job_MNe. WO-0004T130
1o ‘Without ad justment
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wso

1030
w20
1010
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98O
970

Time (Intervl= 15 sec)
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&z DKSH

Ceriificate No.: C31242209 Page: 4 of4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 182 °C
teatbin T:.:::ru::re Comaction of LUUC. Uncartainty
e ('C) (£°C)

L4l 173.50 -2.50 o7
w2 179.97 -2.03 0.7
o3 179.64 -2.36 o7t
4 1759.89 a1 074
#5 179.84 216 ore
&6 179.97 203 D79
&7 179.44 -2.56 oo
#2 170.43 257 b2
# 170.26 274 nr2

Temperature Distribution

Desirad | Satfing 0 Ti al Spread Locations [*C) Uneartainly
{cy (") 'C) # | #2 | w3 | #a | w5 [ ws | w7 | 48 | oo (2o
180 182 182 |1T9.500170.67(1 T9.64/170.8041 79 B4[170.971170.44H 79431170, 26| a.re
Chamber Characterization
Indicating Measurad Uniformaty Measured Stabdty Dwerall Vasation
{'C) ey 1£°C) ()
182 1.07 0.32 1.18
Mote: * Maximum uncanainty of the each position
The End of Certificate

Wi Bpearsnion el i
DrSH Techsckegy Lenba
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Temperature Distribution @ 180°C
EHaE) Tob_Ma. WG-00047130
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&z DKSH

Cerlificate No.: CI242210 Page: 2of4

Standard Instsllation Locations

Volume {Caliration Zons)= 48 (Liters)

Inside chamber: W= 52 {am) D= 40 (cm) H= 48 (em]
Standard Locations (#1, #2, #3, #4): w=5 [cm) d=5 {cm) h= 5 {cm)
Standard Locations (#5, #6, #7, #8): w= 8§ (cm) d=5 {em} h=§ (em)

#9: Geometric center of the chamber

Pasifion of Std # @2 | #3 | #4 | #5 | ¥6 | &7 | #8 | &9
Channal of Logger 301 | 302 | 303 | 304 | 305 [ 306 | 307 | 308 | 308

Definitions
indlcating Temperature: The average reading of iIndicating devics which Torms the integral par of the enclosure
Megsured Temperature: The avarage reading of standards at any pesilions of location

The i i of d between of any probes and Lhe
P at tha refs location which are observed &t same time or at close obaervation lms as
possibe to ine the temps pattern or h with the chamber at ateady-atale, The raferencs

probe is prefarably lecated in tha geomatric center of the chamber.
Stabiliy: Th half of greatest
Ovarall Varatiom: The diffs of i and minimum ! tirme,

i of alany ane probe.

Uk Bminaior meTuTad difie
DHREH Techsclegy Lindud

o
523 Subhamed Airas, Bangonok. Frvaknancng. Banghnk 10260
Fong: B3 2630 7000 Enwid P Wabsite
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: & Certificate of Calibration

WSETHTES TS
[etedsy
Equipment: Oven Certificate No.: Ca242210
Model ED 115 Issued Date; 05 November 2024
Serial No.jor 1D} 2012000001 2046 Job Mo WO-00047130
Manufacturer: Binder Page: 1of 4
Condition: In Condition Ventilstion Valve:  Closad
Shelves|pe.): 2
Customer: Integrated Research Center Co.,Lid.
122 Moa 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Condition: 4 C t 08 °C
Humicity: 63 %RH + 45 %RH
Voltage: 231 VAC =3 26 WVAC
Calibrafion Place: Double A {1991) Public Company Limited, { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibeation By: Mr. Suphanimit Khamnaonphosm
Calibration Date: 31 October 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificats is traceable ta the S1 Units maintsined by National Instifute
af Metrology (MIMT), Thafand through DKSH Techralogy Limited.
Ceriificate No. C10240013

{Mr. Suphanirmit Khamnonphoam) (Mr. Uidan Srichana)

Person in charge Authorized signatory
This cartifizali s sued e Uit of sedsnma sccondieg in the Inemafonsl Systee of Units 051, 1 provides vacentibly of measurement to
Intnmationsl or ratonal sandand or oiher recogrized naonal standard laberaiories.

Tha un y Statid @ thi uxpe: vt i okianed fom e ¥ muligled by the e
[k=2) %o provide a leved of confidence of 5% Rl jith Ihe Guite %o i Uncurtuinty
[SUM.

h may be alfected by dovinto condiions. Tha resuts rala sy te 11 itams Sealid, calbrains o somgied The s

shall et ba rapreducud scest m Nl without spprnd of DRSS Tochnology Limied

i Bumarnios inTaTnd e
[

535 i visen veteis Teud e ammnu 19980
T30 SuRnumen Hoas flangeras, Firaknanong, Basphns 1250
Frose: 468 2633 7000 E i Wbt
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Certificate No.: Ca2az10 Page: 3of4
Calibration Results:
Without adjustment
Measurement Tamperature al Spread Locations, Indicating of Unit Under Calibration: 104 *C
Locations T:‘l::::::?ra Correction of UUC, Uncertainty
'ch ("Ch £°C)
#1 105.54 1.54 B2
w2 105.79 1.78 0.82
Lkl 105.77 177 0.E2
L) 106.02 202 0.8z
L] 104.16 0.16 0.82
WE 104.08 0.08 o.er
W 103,95 -0.08 0.88
WE 10388 D12 0.83
49 103.93 -0.o7 083
Temperature Distribution
Degired | Setting icai T at Spread Locations (") Uncenainty
("C) "Cl {"ch # #2 # w4 #5 #6 L & #a (=cy
104 104 104 105.54105.79/105.77(106. 02(104. 1611040811 03651038801 03, &3 047
Chamber Characterization
Indicating Measured Uniformity Measured Stability Cverall Verlation
"G} "Gl 1£°C) *c)
104 216 0.24 235

Mobe: * Maximum uncerainty of the each position

e
EHEH oy Lt

7 Tz
523 Euknurmvat s, Bareia, Fivashinces. Banghok 10251
Phome 4082630700 Emad: vk
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Certificate No.: C31242210 Page: 4 of4
Without adjustment (Cont.)
Measuremant Temperature at Spread Locations, Indicating of Unit Under Calibration: 180 °C
*C} "y (2°C}

#1 180.52 n.s2 pot
o2 181.41 141 o8t
3 180.08 098 nat
4 181.63 1683 nat
a5 180.23 0.23 D.94
L3 180.20 0.20 D.a4
o7 17815 -0.B65 085
o 178.03 -087 D.ag
o 17912 -0.88 D.gs

Termperatura Distributicn

Dusired | Setiing 2 T a1 Spraad Locations {'C) Uncertainty
rc ) ) e | w2 | e | wa | us [ e | 7 | 22 | 2o (BN
180 189 180 |TBD.52(181.41(180,98)181.63(180.23(120.200179.15179.03)170. 12| 006
Chamber Charactarization
Indicating Measurad Uniformity Maasured Stability Ovarall Variston
"G} "¢ (£°C) {°C)
180 287 029 am
Mote: * Maximum uncerainty of the sach postion
The End of Certificate

v fimaasior uenlafi din

DR Tecnnaogy Limied
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S48 Subsurrnat o, Mgk, Pro o, Banghos 10
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Temperature Distribution & 180°C
Srd('c) Jeb_No. WO -00047130
870 Withaut {gent.)
186.0
1850

CALFM.CA-10: 12 Sep 2022
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Job_Ne. WO -00047130
Witheut adjustment

L JEIN |

400 &00 BOO w000 1200 1400 1600 1800 2000 2200 2400
ere)

=Wl EwE #1  Em@e e <@ @@ A4 B =Uncer(s)  =Uncer()

Temperature Distribution & 104°C
Srd('C) Job_Me. WO-00047130

10 Wikt s atmiany
e
109.0
108.0
107,0

1060 = e T e

08.0
040
1030
1020
0o

1000
95.0
98.0
970

Time (Tnterval= 15 !!C).
20 % &0 80 100 120 10

—_— —a ] W4 ——us #s —— W ——ps ——#3

&= DKSH

lupsndaudnmiatasrIuRugmugi

iy WO-00047130
sritairdnele: Oven u ED 115
wuamAdas: 20180000012045

mesada (fu) a5Iaday (#)
31 Ocl 2024 FwnIngTdn 31 Oct 20024 LHRUE]
uné | hinlnd dnd | Taind
General
= o 1wl o
= [m} 2, i Main Switch (=] (]
[m] [m] 3, i Selector Key = [m|
= a 4. msuArama Display [m] o
[m] O 5 i v m] [m] Tuft
= o 6, #nw Lever of Ventilation valve ] o
= o 7. dnw Lever door open | close = [u]
@ [m] & dnTw Door seal = O
|| O a9 pwineueaeisy Safety = (]
] ] 0. s Rl [u] ] Lifl
m] [m] 1. nwesssessuasde o [m] T
@ [m} 12, dnvwietes [m] o
= [m] 13, Arrewnsan oo aruiFasdas = [m]
Touel |

Mr. Suphanimit Khamnonphoem

Service Engineer

i iAot hiTell dvin
O T Limitedt
F6TT T AV A T e 10250
2533 Bk barived Mo, Basgetish, Pyabharng, Singucs 1020
Phors, 446 3630 7200 Gt Wesete: ke

Delivering Growth - in Asia and Beyond.



&= DKSH

m & Certificate of Calibration

AC TSI ERaRe
ey
Equipmeant: Haot Air Oven Cerificate Mo, Ci1zaz2211
Model: UF110 Issued Date: 05 November 2024
Serial No.for ID): B417.1014 Job Mo WO-D0047130
Manulacturer: Memmaert Fage: 1 of 4
Condition: In Condition Wentilation Valve,  Closed
Shelves(pc.): 2
Customer: Integrated Research Center Co.,Ltd,
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Emwironment Condition:  Temperature: 24 °C + 08 'C
Humidity: 63 %RH t 4.5 %RH
Voltage: 231 VAC 26 VAC
Calibration Place: Double A (1981) Public Company Limited. | Water Labaratory IP1)
1 Moo 2, Thatoom, Srimahaphat,
Prachinbur 25140 Thailand.
Callbration By: Mr. Suphanimit Khamnoaphoerm
Calibration Date: 31 October 2024
The Method usad: In house mathod, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the St Units maintained by National Institule
of Metrolagy (MIMT), Thailand through DKSH Technology Limited,

Cerificate Mo, C10240013

{Mr. Suphanimit Khamnonphoem) {Mr. Udon Srichana)
Person in charge Autherized signatory

Thez cectifcate  ismued Ihe unils of messwement accowing 10 the intamaonal System cf Units {51} 1L provides acsabiity of maasuiannl 1o
Imematioral o nadunal standare er elhir recegnized ralonil sndand lsbonilres
The measrement uncortal-vy stated |s the sxpanded uncorainty which ks cblaine from ho sandaed uconnty mdipi By he cvamge Tty

(53} tn providn @ laval of 95%, s i Gaate o Exprovsion of Uncartamly in Mensuroment
LMY

Thisa racudls miry b affected by deialions fiam sl conditions. Thy mwlis relats only tn he bems tesbed. caibrated or sampled. The report
snall P ewcept s ull wihou al of DXSH Techaolegy 3

e Fatiistian aTuTal 4o

DRI T Liied

FETR e Sz v T e 0260

2833 Bkl Az, Bariiiib, Pakirsg Bangesk. 10280
7 7000

Delivering Growth - in Asiz and Beyond. CAL-FM-CA1-10: 12 Bep 2022

&= DKSH

Cerificate No.: Catzd42211 Page: 3of4
Calibration Results:
Without adjustment
Measuramenl Temperature a1 Spread Locations, Indicating of Unil Under Calibralion; 104.0 °C
Loestions T:‘r:::‘r:::v Comaction of UUC. Uneerainty

{*c) ey {£'Cy
#1 104.55 0,55 0.39
#2 104.30 0.30 0.3g
#3 104.40 0.40 0.39
&4 103.85 <005 D.a3g
w5 103.70 030 0.3%
w8 103.80 -0.20 0.3s
7 103.40 -0.80 039
wa 104.48 0.48 o.3g
L] 103.84 -0.18 039

Temperature Destribution
Desired Setting icating at Spread Locations {"C) Uncadainty
{*c) {"c} {c) #1 #2 #3 #4 #5 #E Lad wE 3 £y
1040 104.0 104.0  [104.55/104.304104.40(103.85(103. 7011 03.50(103.4001 04,481 03. 64 039
Chamber Charactarization
[ Stability Crverall Variation
"Gy "Gl {2°C) {"Ch
1040 0.76 010 1.26

Maote: * Maximum uncerainty of the each position

B Simans nlal i
HeE Tomroingy Limtue

19258
523 Sushumen Fioad, Bangerak, Fredkeianseg. Bangho 10280
Frose +65 6307000 Emai-

Dedivering Growth - in Asia and Beyond. CAL-FM-CI1-11 12 Sep 2022

&= DKSH

Certificate No.: Cat242211 Page: Zol4

W -
Standard Installation Locations
Voluma [Calibration Zonej= 48 (Litess)
Inside chamber: W= 52 {cm) D= 40 {cm) H= 48 {em)
Standard Locations (#1, #2, #3, #4): w=15 (om) d=5 [cm} h=5 (em)
Standard Locations (#5, 26, 47, ¥8): w=§ (cm) d= 5 {cm} h= 5 (crm)
#%: Gaometric canter of the chamber
Paosifion of Sid # 2 w3 4 L] L] # | #8 #
Channal of Logger 101 | 102 | 103 | 104 | 106 | 106 | 107 | 108 | 108

Definitions
indieating Temparaiure: The average reading of indicating device which forms the integral part of the enclosura.
Messured Temperature: The average reading of standards at any positions or location

The i of batw of any probes and the
measured temperature &l the reference location which are obsarved at same time o at close observation lime as.

possible b the pattern or

wiih the chambar at steady-state. The referance

probae ia praferably located in the geomelric center of the chambar,

Moasured Stabilty: Thi one-half of greatest i i of atany ane probe.
Owarall Varistiom: The diff of i and mini h ion time:
W fonanas wahilal doin

DXSH Tathriogy Limimd
25 v avi T D Rmasn 20
2932 Subbumil Rosd, Bangehas, Prvastancs, Banghot 1280
Phens: +36 2630 7060 ke

hadand
Dlivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
&= DKSH
Certificate No.: Ca1242211 Page: dofs
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 *C
Locstions T::::::Ie;‘ Correction of UUC, Uncertainty
(ci (el (£°C)

# 18098 088 0.59
H2 180.32 a.52 0.60
#a 1e1.27 1.27 0.60
w4 ATOET -0.33 0.58
#5 179.05 -0.95 0.58
WE 17819 -n.a1 0.59
w7 1TB.67 -1.33 0.58
e 179.99 -0 0.50
L] 170,34 -0.66 n.so

Temperature Distribution

Desired Setling i T at Spread Locations (*C) Uneértainty
(°C) "cl {"ch #1 Lo #3 #4 #5 #E Lo # L] (E =
1B0.0 180.0 180.0  [1BO.96{180.32/181.27[179.67[170.051170, 1641 TA.67(170.99(179.34 D60
Chamber Characterization
Ingicating Maasured Uniformity Maasured Stability Overall Variation
i "C) (2°C) {"C}
1B0.0 207 047 294
Nabe: * Maximum uncertainty of the sach position
The End of Certificate

i B inTaTal din
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Certificate of Calibration
Ecuipmant: Block Digestion Unit Certificate Mo, C29240033
Modal: SC2100-35V240 |ssued Date: 05 November 2024
Serial No. {or 1) 2021CEP206 Job New: WO-00047130
Exprass Page: 1oof 4
Candition: In Conddtion Digestion Block: 18 holes,
Customer: Integrated Research Center Co. Ltd,
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Tamj 24 C + 07°C
Humidiity: &0 ®RH t 52 %RH
Voltage: 231 VAC £ 25VAC
Calibration Place: Double A (1991) Public Company Limited. | Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphosm
Calibration Date: 31 Oclober 2024
The Mathod used: I house mathod, base on by comparison with standard
Traceability: This cerificate is fraceable to the S| Units maintzined by Mational Institute of

Matrcdogy (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)

Certificate No.: TC24/0061

i Bunckars o Tl o
DE5H Tachnakgy Limited

5 i 1 W
2551 Suburivel o, Buengesuah, Pieabivsscrg, Bargich 10250
Pharm [

Woosis: s

Delivering Growth - in Asia and Beyond.

Mr. Suphanimit Khamnonphosm

Servica Enginear

(Mr. Suphanimil Khamnonphoaem)

Person in charge
This cartifcate |5 isswnd e unis of acconckng o

(Mr. Udon Snchana)
Authorized signatony

Wisraticnd o nationsl stacdand o cthir sesagnized nationsl sandan Wlerstories

sem of Linds (51} 1t prondddess achssiity of meduursent

The misssurermioel unzanaty stind = Ihe sxps
of

fom the. L ¥ ¥ %=2)
wih the Gade 1o Expression of Uncorainty in Measureman (GUM).

10 provaie a leved o 3 o

aflecied by congitin
ried bo seprcduced Excapt il wihesst apsiowd of DREH Techeskogy Limited.

A Rosuadies i
KB T Linitas
20 AR U HLIE AT Ty I 1050
331 Sabirame Wangenan, Pruaknanaeg, Rasghos 15060

5. Tha msuls neaie cry 12 Do ems tsted, cablaid o samgied. The repart shall

e
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Certificate No,: C2S240033
Fig. 1. Top view
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Page: 2af 4
G
,

Definitions

Location of standard

nccating Temparature: The awerage rading of indicating dovice which farms the imtogral part af the Digastian biack

Moasured Tampersture: Tha awerage reading of working standard at any pasiions or location.

&= DKSH

Cerlificate No.: C20240033 Page: 3of 4
Calibration Results:
After adjustment
Measured Comection
Desired Satling Indicating Uncartainty
Locehng o) o) e Temperature | of UUC, (£c)
'C) ("c)
Al 05.5 0.5 1.4
A3 [ 0.2 1.4
AS G0 10 1.4
B2 4.0 -0.1 1.4
B4 85.1 01 14
c1 BE.0 0.0 14
ca @80 a0 1.4
cs 5.4 [¥] 1.4
o2 5.2 02 1.4
25.0 1
D4 = $54 A5l 348 01 14
E1 95.1 01 14
E3 5.6 0.6 14
ES 5.5 0.5 14
F2 w57 0.7 14
Fa4 95.2 0.2 14
[<3) 95.0 0.0 14
63 94.7 £.3 14
i
GE 4.9 -0 14
The End of Certificate

N By mets1an dvin
RGN Tartnsiogy Limied

2553 Bubhurrd Hoas Hangchak. Pheskhameg. Banghok 12050
& Ink ey =

Fliore, +66 263 1000 Ex

Delivering Growth - in Asis and Beyond.

Tumsradeudnmiaiasmurquaomngh

wfimniaadia: Block Digestion Unit

mnmsFta: 2021CEP296

4w SC2100-35V240

CAL-FM-C20-07 20 o 2023

&z DKSH

wefilugne WO-00047130

Calibration Results:
Before adjustment
Measured Correstion
Lacations Desirad Setting Indicating Unceriainty
') °cy °c) Temparature of LUC )
) ]
Al 102.2 -1.48 14
Al 102.8 ~1.2 1.4
AS 102.4 16 14
B2 1018 -21 14
B4 101.7 -2.3 14
c1 101.9 =21 1.4
ca 101.7 -2.3 14
Ccs 1028 1.1 14
02 1027 -13 14
7 104.0 040 104.0 016 53 )
E1 1020 =20 14
E3 1021 -19 1.4
ES 102.8 -1.2 14
F2 103.1 0.8 14
F4 1029 =11 1.4
G1 102.5 -1.5 14
G3 1018 22 1.4
GE 102.2 -1.8 1.4
The End of Certificate
ey
53 G ATV eRr TR T TS 1650
FAE Subhumadt Fna, Bangenas, Pleaknanasg, Banghok 15050
Pl +20 2638 7000 g nbsin
Delivering Growth - in Asia and Beyond. CALEMC28-07: 20 Jul 202
Certficate Mo.: C29240033 Page; 4aof 4
Calibration Results:
After adjustment
Measured Carreclion
Casiione Desired Satting Indicating Uneertainty
=C) c) "cl Tamperature af UG {£*C)
(] rc)
Al 104.2 0.2 14
A3 1048 k] 14
Al 104.4 0.4 1.4
B2 103.8 -0.1 14
B4 103.7 0.3 14
c1 1038 0.1 14
c3 1037 0.3 1
c§ 1048 0.9 14
D2 104.7 0.7 14
i 0.0 1040 104.0 1055 o3 )
E1 104.0 0.0 14
E3 1041 0.1 1A
EB 1048 0.4 1.4
F2 105.1 % 14
i 104.9 09 14
Gt 1045 0.5 1.4
=x] 103.8 -0.2 1.4
G& 104.2 0.2 14
The End of Certificate
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&=z DKSH

Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.: C29240034
Model: KT 20s-85 Issued Date: D5 November 2024
Serial No. {or |0 GERST20190108 Job Mo, WO-00047130
Manufaciurar: Gerhardt Faga: 10f3
Condition; In Condition Digestion Block: 20 holes,

Customer: Integrated Research Center Co. Lid.

122 Moo 2, Tambol Thatoam,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Ervironment Condition: ~ Temperature: 25 *C E I B o

Humidity: B5 ®WRH & 51 %RH
Viohage: 230 VAC 2.6 VAC
Calibration Place: Double A (1981) Public Company Limited, { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand,
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 31 October 2024
The Method used: In house methed, base on by comparison with standard

Traceability: This certificate is traceable to the S| Unils maintained by Natonal Institute of
Metralagy (NIMT), Thailand thraugh MM, Technical Genter Laboeatory (NTL)
Cerlificate No.: TC24/0061

(W, Suphanimit Khamnonpheem) {Mr. Uden Srichana)

Authonzed signalory

T epdlieate i sued P wsils of messurament acconging s ink lbamatonsl System of Units 154 I provides vaceability of measurement 1o
Infarratioral ar nesonal sandand or lher recognized natioral sandard laboralaries
Tre measurement uncertsinty stated |8 fhe sxpanded uncararky which is obtaned fmm the standaed uncertainty mubigbed by the coverage faclor (=2}
10 proveda @ kel of contdance of appremataly 5%, 1 13 dolemined n Aceoedancs wits the Guide i Expatsen ol Lnesbiioly in Massrrenl (UM}
Thess resuta may be affecied by deviations from specifid concifions. The reaults relate coly to tha ems tesled, callbrsiad or sameled. The repot shal
Nl B sepEndaed sxcapt in il witkad approval of DKSH Technolugy Limdsa.
i Bevana elulal 1t
DHEH Tty Linisd

Person in charge

2633 T
2533 Suknumee Foad, Busgcha, Prakhansng, Bangaok 1051
6 DD P00 Emad elinte wehan

[

Delivering Growth - in Asia and Beyond: EALPM-CO0.07- 20 pd 5052

&= DKSH

Centificate No.; C29240034 Page: 3of 3
Calibration Results:
Without adj
Measured Carreclion
irgd Setting Indical Uncertainl
R ?3] rey 2 °c} o Temperature of UUC, (£°G) "
[C) °C)
Al 796 04 1.5
AZ 3801 0.1 1.5
AZ 3819 19 18
Ad 3824 24 1.5
AL 3827 27 1.5
B1 3806 08 1.5
B2 Jaz3 23 1.5
B3 382.0 20 15
B 796 -0.4 1.5
BS 3804 0.4 1.5
c1 0 280 20 3783 1.7 1.8
c2 3814 14 1.5
c3 380.5 0.5 1.5
C4 3785 -1.5 1.5
Cs 3784 -0.6 1.5
D1 375.6 -4.4 1.5
D2 375.2 -4.8 1.5
D03 3791 -0.9 1.5
04 37a.r 1.3 1.5
DS ara.9 -1 1.5
The End of Certificate

16 R el e
DHEH Tuctmu
2933 e i R TR
20 Ak R gL Py, g T,
Phicee: +28 2630 700 St

Delivering Growth - in Asia and Beyond. CALFACES-IT: 20 Jul 027

&=z DKSH

Certificate No.: C28240034 Page: 2of 3

Fig. 1.: Front view
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Fig. 2.: Digestion block
Definitions
incficating Temperature: The average reading of indicaling device which forms the riegral pant of tha Digestion béack.

‘Measurad Temparafure The average reading af working standard at any postians or location,
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Cooled Incubator Ceriificate No.: C31242212
Model: ESCC lasued Date: 05 Movernber 2024
Serial No.(or 1D 05021 Job No.: WO-L004T130
Manufacturer: OmRon Page: 1ol 3
Corxdition: In Condition Ventilation Valve:  Mone
Shelves(pe.): a
Customer: Integrated Research Center Co, Lid.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburl 25140 Thailand

Environment Condition:  Temparature: 24 °C + 03 *C
Humidity: B4 %RH E 4.3 %RH
Valtage: 231 vAC + 26 VAC
Calibration Place: Double A (1851) Public Company Limited, ( Water Laboratory IP1)

1 Moo 2, Thatoom, Snmahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Suphanimit Khamnanphoam
Calibration Date: 30 Oetober 2024
The Mathod used: In house mathed, CAL-WI-18, base on TLAS-G20

Traceability: This cerlificate is traceable to the SI Units maimained by National Institute
af Matralogy [NIMT), Thadand through DKSH Technalogy Limited.
Certificate No. C10240013

{Mr. Suphanimit Khamnanphoem) (Mr. Lidon Srichana)
Person in charge Authonzed signatory

This cartificale it isaure the unita of memsurement sccanding to the Inematonsl Byser of Units (30, 1 srevidis wacustibly o mmameremar
intamatons or nabansd srandard & e resspgeized natkirml stk lurstcries.

Tha messurnment unerainty sisted & Ihe expasded urcertoinly which (5 Solined Lom T SIS LnEsTarty mullehin by the cowragn o
[=2) 2 provvia @ lovel of B5%. s the Gude 12 Uncerainty
1GUY,

Thasa resuts may ba affacted by divistions frem apecibyd tondiiom, The resuls miatn oy o e lems beslos. calbrales o sameked The resor
shal not b reproduced exczpt in hl wehout approval of DKEM Technology Limiled.

win Bivsamiss inATuTal 15
DRz Tacheology Lt

Phoes. B8 2635 7000 Lt

10
2533 Busemt Road, Bangevak, Frviwtanseg. Binghon 10250

Detivering Growth - in Asia and Beyond. CAL-FM-C31-10; 17 Sep 2022

&= DKSH

Certificate No.; C3t242212 Page. 3ol 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unil Under Calibration; 20 °C
Lestons T:‘:::’;:‘“m Comecionof UUC. | Unertainty
"Ch "Gy °C)
a1 2023 023 -1
L 20.20 0.20 068
s 2051 0.51 066
84 2038 0.38 D.66
#5 20.06 0.06 077
# 20.09 0.9 070
H7 2021 021 073
#4 20.56 .56 087
#9 2008 0B 073
Temperature Distribution
Dasirad Satting | Indicating Measured Temperature at Spread Locations {"C) Uncartainty
{"C) {"c) (") # a2 LE] w4 wE wa L #A 5 {£°C)*
20 20 20 20.23|20.20 | 20.51 | 20.38 [ 20.06 | 20.08 | 20.21 | 20.58 [ 20.18 orr
Chamber Characlerization
Indicating Measured Uniformity Megzsured Stability Crverall Variation
(*Cy [y} {£°C) (*Ch
20 0ES .36 1.08
Mote: * Maximum uncertainty of the each position
The End of Certificate

il Fniotars sl st
DRSH Technabogy Liniied
233 it I LR Pl i 16220
2833 Suktarmed Riad, Umagchak, Pirakiwsms, Bangics 10260
o Ermest i
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&= DKSH

Certificate Mo.: C31243212 Page: 2of3

Standard Installation Locations

Velume {Calbration Zona)= 422 (Litars)

Ingite chambar; W= 110 {zm) D= 60 (cm) H= 160 {em)
Standard Lecations [#1, £2, #3, #4): w=11 [om) d=6 {em} h= 30 {em)
Standard Locations (#5, 86, 47, #8); w=11 [em) d= 6 {cm} h= 30 {em)

#3: Geomnelric center of the chamber

Position of Std #1 a2 #3 4 5 #E #7 # #

Channe| of Logger 101 | 102 [ 103 | 104 | 105 | 106 [ 107 | 108 | 108

Definitions:
Indicating Temperature. The average reading of Indicating device which torms the integral part of the enclasure
Magsured Temparatune: The average reading of slandards at &ny positions of Incstion.

i The i of batween of any probes and the
at the rafi location which are observed at same time or at close observation time as
possible ine the: pattarn or with the chamber at steady-state. The reference

probe is preferably logaled in the gaometric canter of the chamber,

Moasurod Stabilty: Tha ans-half of greatest maxi of #l any one probe.
Overall Variation: The dil of maximum and mini d o ion time.
s Fomipetzy e Tl dole

OHEH Teohnokogy Limied

2EI3 st BT T s . 11260
2543 Sabtvasnat Bomd, Bargchek, Phiskhanasg Rangio 10760
Faons: +68 2638 TI00 Wt
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Corr_Distribution & Max_Measurement Uncertainty
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Withaut o astmant

230

225

220

215

219

198

190

B3

B0

75

Time [Intervais 15 sec)
0 20 40 0 a0 100 120 140

7o

—_— ——2 &3 M —us By ——7 ——HE —— )



&z DKSH

wnsRdoUsAIATIAILANGUNNT

sy WO-00047130
afinwdasiia: Coaled Incubatar 4u: ESCC
wEAta: 03021

avraEay () AqTadaL (d)

30 Ol 2022 TRt 30 Oct 2024 UL
dnd | Bind né | biing

Ganeral

= [m] 1. awi =] =]

= (] 2. pvnieu Main Switch = (]

(] (] 3. nvmheu Selector Key ] ]

= (=] 4. nrudning Display = |

=] [m] 5 nvakweu inany = (]

] ] 6. s Lever of Ventilation valve o ] 1uf

= [m} - #Amw Lever door open / close = m}

@ =] B daw Door seal (] (m]

[ [m] 9. mahruses Safety = 'm]

= [m] 10, mheueashai = o

[m] (] 11, meiussess R (m] [m] T

[m] 12, anwineta m] o

= o 13, anmswRaDs  RoTuiRaeta =2 [m]

fromesio

Mr. Suphanimit Khamnonphoem

Service Enginear

St M il 3
RSN Tachrsiogy Limded
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:sa;smmmuw Bk, hesii s Bu'wn st2s0
46 7850 ot e
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€= DKSH

Cerificate No.; C02241288 Page 2of 2
Calibration Results:

Uncertginty | MPE Class

Nominal Valus| Marking Canventional Mess.

jtmg) (2mg)
19 | None | 13 4 0046 mg 0.030 oo |Fr
Nete - Thess MPE Class are anly comventional mass,
The End of Certificate
stibn st Tt €1
DrSH Fuctrotogy Lirint
Z53 e e s U 18200
2513 Suhurm: R Rangetah. .
(== ol Waksta
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&= DKSH

Certificate of Calibration

WAC-1I81 11783

Equipment: Standard Weight Cerfficate Mo, CO2241086
Model: 19 Issued Date: 5 November 2024
Seral No. {or D)) Wsighl 001 Job Ne: WO-00047137
Manufacturer: LS Page: 1of2
Candition: In condition Clasa: -

Cuslomer; Integrated Research Center Co, Lid, (Pulp Laboratory)

122 Moo 2, Tambed Thatoom,
Amphur Srimahaphote, Prachinburi 258140 Thailand

Environment Condition: Temperaturs 2 2 C
Resative Humicily 60 %WRH + 10 %RH
Atmospheric Pressere  980-1030 mbar

Calibration Place: Mass Laboratory, DKSH Technology Limited.
2533 Bukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Anugoen Jitbarikihon

Calibration Date: 05 Movernber 2024

The Method used: In house method, CAL-WI-48, base on OIML R111-1

Traceability: This cerificate is traceable 1o the S Units maintained by Naticnal Institute of Matrology
(Thaiand), NIMT through DKSH Technology Limited, Certificate No. CO2241860.

S

A al :x]l
Mr. Anusom Jitbarikhan) [Miss Saowaruk Klaysuvan)
Persan in charge Audhorized signatory
Thea cortifcaln is e g Sysiem of Unis (S 1 s s

siandard o sther recogqrized ralonal siandard boratonies.

try tha eevarag fncter (ked) tn ovide
ol o cnmm o ﬂmmmw 8% s dassmioad i m.nmm =i Ihd it s Elm:u of Uity in Mrasoramen {GUM)
by 15w ke tested, Cakoraied or sampled. The report shal not b

rapreduses mmm n HI witreul kel of DHEH Tachrokgy Limind

e oo meuTnd i
S Terscion) L)

Pyt tanm e v e 10763
!9.15 Subhurend Anad Sargerah. Shosshanirg, Hinzich 10260
o 2630 7008 Bl e
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€= DKSH

Certificate of Calibration

L
Equipment: Slandard Weight Certificate No.: Ch2241987
Modsl: 00g Issued Date: B November 2024
Senal No. {or I0.): Weight 002 Job Nou: WO-00047137
heanufacturar: Ls Page: 1 af 2
Condition: In condition Clazs: -
Customer: Integrated Research Center Co,, Lid, (Pulp Laboratory)
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinbur 25140 Thailand
Enwironmant Condition: Temperature 2 F &
Retatlve Humidity 50 %RH + 10 W%RH
Atmospheric Pressure  980-1030 mbar
Calibration Placs: Mass Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Anusom Jitborikhan
Cadbration Date: 05 Novarnbar 2024
The Method wsed: In house method, CAL-WI-48, base on OIML R111-1

Traceability: This centificate is traceable to the SI Units maintained by National Institule of Metrology
(Thaiand), NIMT through DKSH Technclogy Limited. Certificato Mo, C02241880.

Godal il W 2N
ks - . -

{Mr. Anusom Jiborikhon)

(Miss Sacwaruk Klaysuwan)

Person in charge Authorized signatory
Thin carii Emaund I urit acsovding in Sysiem of Uinds {31} h orovde bty of fianal o nakcnad
vinrvfard or siher reccgriznd nasenal standard laboralones.
Tre salnd & i iy kil by ha e fuctor (k=31 10 previce n
faval of o s i e Duide 1o ty 1GuN
Trasa resiis may b allesied frem The seaists ralain oty 2 $m fams tnsted, coieaied or samgled. The raport shal not be

iapeccad excapt i S0 wihout agjeevil o DKSH Tachealgy Ui

g Banga e liial 4V
SksleTe

phnrecy oy B MRS SR
1ssas.uwua=m i ot Rk
00 o Pt
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&= DKSH &= DKSH

Certificate No.: C02241887 Page 2of 2
Calibration Results: Certificate of Calibration
Wee 5.1 1788
Unesstainty MPE Class il
Wominal Value| Marking Caonventional Mass
{xmg) iemg ) Equipment: Standard Weight Certificate No.; C02241988
100 g Nana | 100 g - 0,08 ma 016 a5 | Fl hodal: 200g Isswed Date: 5 November 2024
Neto : Thase MPE Class are only conventional mass. Serial Ma. (or I0): Weight 003 o Mo WO-00047137
The End of Certificate Manufacturer; Ls Page: 10of 2
‘Conditior: In cond&ion Class; w
Cusiomer: Integrated Research Center Co. Lid. (Pulp Laboratory)
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburl 25140 Thailand
Environment Condition: Temperaiure z c + 2°C
Relatve Humidity 80  WRH + 10 %RH
Atmospheric Pressure  950-1030 mbar
Calibration Place: Mass Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thalland
Calibration By: Mr. Anusom Jitborikhon
Calibraion Date: 05 Movember 2024
The Mathod used: In howse method, CAL-WI4E, base on OIML R111-1
Traceabiiity: This cerificate is racuabée to the 51 Units maintained by National Institute of Metalogy
{Thailand), NIMT through DKSH Technology Limited. Cerlificate Mo. C02241580.
easaval ]
— = ah —f_l_\ﬂ_..:._
(Mr. Anusomn Jitborikhon) (Miss Saowaruk Kilaysuwan)
Persan in charge Authonized signatory
Thes certhcate i 1ssund the uras of 1 the of Ut (51) 1 prorexiess Faceabidy of messsrement 4o ifemational o ralonal
slandard of ofer necognized national slandand laboraones.
" L iy the slandard ipthed by
It of corfidence of spproamately DS R is detennned s Gun o Zap of Unceriainty in (SUM|.
Thisss 1auits sy ba affuctod by devirbors Trm speciied cordiiors. Tre meuks reiale orfy o (he iloms fesied, caltraled of sampled. The repas ahal nat be
reproduti ancept i full wihout apsroed of DS Tachnology | emited
irtin Buseniton imnTalall doin U Bernanet i T Tod Sl
Dot Tunhrasegy Laviud DA Tocnnakogy Lirded
ERIA IR TR AT TR 0TS R MDD Z33 s s T e s nysiseum G0
FTY Subherre Roac, angeta, Piraksancng, Bangat {990 T35 Bushur Rnac, Bargchan, Phrmmeng. Bunghon 15268
P Pt Wi Prone. +68 2635 FI00 B Witrite

Dedivering Growth - in Asia and Beyond B s s Detivaring Growth - In Asia and Beyond. CALRMLCI2: 12 Sep N2

&= DKSH &= DKSH

Cerfificate No,: C02241938 Page 2of 2
Callbration Results: Certificate of Calibration
NS P T 12
Uncertainty MPE Class Pl
Mominal Value| Marking Caonventional Mass -
{tmg} (tmg) Equipment Furnace Certificate Mo.: G14240250
200 g MNone | 200 g - 0.45 mg 0,30 o F1 Maodal: CWF 125 lssued Date: 05 November 2024
Nota : Thase MPE Ciasa are only eonventianal mass, Serial No. {or D). 20861521 Job No.: WO-00047 130
The End of Cert Manufacturar Carbolite Gero Paga: 1ofd
Condition: In Candition Furnace type:  Chamber Furnace
‘Volage type: 230 VAC

Customer; Integrated Research Center Co. Lid.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition:  Temperature: »%C t 10°C
Humidity: 65 %RH + 4.8 ®WRH
Voltaga: 20 VAC £ 23 VAC

Cafbration Place: Double A (1991) Public Company Limited, { Water Laboratory IP1}
1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand,

Calibration By: Mr, Suphanimit Khamnonphoem

Calibration Date: 30 Ociober 2024

The Method used: In house method, CAL-WI-68, base on BS 4308

Tracaability: This cedificate is ble 10 the S Units 1 by Mational Institute of
Metrology (MIMT), Thailand through MM, Techical center laboratory Co., Lid.
Certificate No. TC24/0061

{Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)
Person in charge Authorized signatary
Ths certificate is mssed the units af aczonding i the ol Linits (51, 0 providess traceabiity of reasuemen k)

intmingtional o natondl Slandand o iher recogrized netonal slanderd boralories.

The measuement uncerainty stated |s the expanded uncertainty which Is obtalned from the standard uncertanly muliched By (he coverage fackr
k=21 10 provide @ bl of confidence ol appracmatety 95%. 1T is dessmmines n sordance with the Guds o Expreszion of Unoertanly i Mesaroment
1BUM).

Thiase rasults may e alleced by deviliong rom spacliod condivens, The resuls rdale ondy o the ilems iested, cabbraied or sampled. The repon
=hal not be reproduced encept in hul without appowal of DKSH Technokgy Limiled.

Pt T utiin Biraiios ivnlalad drin
e i e e
253 Sabturmt Fom, B, Phakhandeg, Bngish 10260 Prema 08 3508 100 Bt o camtemiebo o enbh and
Dellvering Grawth - in Asia and Beyond, Delivering Growth - In Asla and Beyond. CAL-FW-G14-11; 12 Bap 2022
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Carlificate Mo C14240250 Page; 2 of 3
H
D
w
Standard Instaliation Locations
Wolume L] (Liters} W o H
Inside chamber {em) 15 28 15
Standard Lecations w2 diz h
LA (em} 8 11 4
Mote : #1 reference. #2 cross check
Definitions

*The Indicated by a suitable device inslalled by the
orin wilhs his .

sThe ic mean of the average lemperature determined over the
same specifiad numbar of temparature cycles

Tamperature variation : The difference between the mean temperatures at any bwo points in the
working apace, determined over the same specified number of temperatere cycles.

Tempersture Muctuation : The one-half of it between and
s o

i Remgpetszy T 1o 47
DHEH Technotogy Linsed

e
312 Seklramat Aoas, Rargehas, Priskhanceg Rangich 10260
e +56 26 TIOT  Emat Wl

Deiivering Growth - in Asis and Beyond, CAL-FA-C14-11: 12 Sap 2022

Larrection Distribution & Max_Measurement Uncertainty
Job Na.

.| WO-00047130
Correction ['C) Aftes Ad justment
200
"0 |
100 i
50 1
0o
“anoo 4500 500.0 5500 6000 s90.0 7000
uue('cy
<#1 =ncert (%) =Uneert (-}
Std('c) Temperature Distribution £ 550%¢
Tob N, : WO-00047130
570, Aftar Adj
5650
560

Rl B/ vk A A VA o R T IR

Baoa

5350

Tnterval time (sF15
o 20 40 60 B0 106 120 140

3

&= DKSH

Certificate Mo.. C14240250 Page: 3 of 3
Calibration Results:
Before Adjustment
Setting Indicating #1 g2
580 550 5438 5429
After Adjustment
Measured temperature at the spread locations:
Desired | Setfing icati Carrection of L check
[g=] (°c} (“C) Temperature [*C) uuc ') sy {"c}
550 550 550 5502 0z a0 548.0
Characterization of the unit undsr calibration:
Indicating Temperature Temperature
{("C) Variation (°C) fluctuation (£°C)™
550 1.2 %3

Nete: * Maximum uncertainty of the sach position
** Channal 1 s reference temparature.

The End of Certificate

i Bumasivers il i
D5 Tachnangy Limked

b
8 Sl ot Bangetai, Phosnunces; Baighii 1502
Ehane, 465 T8 TS0 Fead "
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&= DKSH

luasdaudmMumEnAILIANgIMAT

el WO-00047130
afmadadln: Chamber Furmace ﬁ'u: CWF 1215
AT, 2096521

neIRADY (U] AeIRdY ()
30 Oct 2024 FunsnTaa 30 Oct 2024 WA
un | Tandné und [ludné
General
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(=] [m] 2. s Main Switch ] [m]
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i = 6 anelanuluiiee [m] =] *

m] 7. anvnlbssadlal Taiatas [m]

= o 6 anTewceRsd ocdowiiaedas @ | O

simuuel : g mmiisniuudaetoestimmugno

Mr. Suphanimit Khamnonphoem

Service Engineer
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&= DKSH

& Certificate of Calibration

RALTI-N5 17858
phlwlih
Equipment: Moisture Balance Certifieate No.: G01243399
Modei: MA3S Isaved Date; 06 November 2024
Serial No. {or ID.): 26303311 Job No.: WO-00047130
Manufacturer: Sartorius Page: 1aof 2
Condition: In canditian
Customar: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Ermvit Condition: T 26'C + 06'C
Humidity B8 %WRH  + 2.4 %RH
Calibration Place: Double A (1931) Public Company Limited. (Water Laboratory I1P1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thaitand.
Callbeation By: Mr. Piyapat Saidoung
Calibration Date: 31 October 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This i = fo the Si Units maintained by Matioral Instiute of Melrology
{NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02231944
imal- -
{Mr. Piyapat Saidoung} {Mr. Adisai Maknoi)
Parson in charge Autnorized signatary
Thiz cartificala is @suad the unils of messuremant scoording 1o the Imematcnal Sysiem of Units (57, K prowides taceablity of measurement to
ieenatioral o or othor recogrizad latoratonie.

Tha misaummine cecertnety sisod is the sxpanded unceriainy which is sotined from the sandan uncerisinty mubipbed by he covags lalar s o
provida a leved of confidance of spprowmaldly 05%. 15 daleenined in acsordescs wih the Gudn o Exprosscn of Lincertmety in Meascrsmant (GUM]
Thesss results may be sfeciod by devistons from specifisd sondiions, The resuts relas coly o he ilems festid, caftenssd or samplec. The mpor shall
Fot bo raprotutod et in ful without sepmval uf DKSH Tothnabgy Limbed,
i Byranmzn mnTuing 41
BHEH Techwobey Li
AT frusppat e R masae (R

733 Subktamat Roas, Bargeas, Pirshanoeg. Bangich 10260
Phone: +65 269 7000 Emael. Wi

Dedivering Growth - in Asia and Beyond, CALFM-CO1:14: 12 Sap 2022

Without Adjustment
Job No . WO-000D47130

Ervor of Indicofion Readability:0.00ig
oo T~ — T T
001 4= + == %= = =
0.0005
a
0.0005
— - o o w PO
- C N P
1 10 100
Display of hoance
* Ervorof indication =Uncert {+) =lincert ()

&= DKSH

Certificate No.- C01243389 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Error; Weight bo be /3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
e Nominal Test Value 20 g
‘ Referance Paints (g)
A B c D E
1 = - 0.000 0.000 0.000 0.000
Repeatabllity: Determination of the standard deviation of waighing balance., Readabifity 0.00%  (g)
Mominal test value (g) Standard Deviation
2 0.0003
20 0,0004
Ermor of indication from nominal or mass value., o001 (g)
Mominal Value | Conventional Mass Displayed Valua Error of Indleation Uncertainty
(@) fah 1g) (g) (1] :
1 1.0000 1.000 0.000 0.00096 202
2 2.0000 2,000 0.000 0.00086 202
& j 5.0000 5.000 0.0ag D.O{HiBB 20
10 10.0000 10.000 0,000 0.00096 202
12 12.0000 12.000 0.000 0.00098 202
15 46.0000 15.000 0.000 000094 202
20 ZD.GD'DE 20.000 o.000 0.00098 = an
22 22.0000 22.000 o.0o0 0.00096 2.02
. 25 250000 25.000 n.o00 0.00096 .02
n 30.0000 30.000 0.000 0.00096 202
5 35.0000 35000 D.000 D.00087 2,02
The End of Certificate
DR ey
53 St R parg ok Fraras, Sy 1380
Paone: +55 2636 7000 Emat i Wbude
Delivering Groweh - in Asia and Beyond, CALEMCO1-40: 13 Sep 2022

&z DKSH

Tuasredaudnmwiaiasdiinssaiiudu

LA lueu: WO-00047130

wiisadaia: Maisture Balance U MA3S wnsaTAiee: 26303311
msmAa (du) waTRdaY {7}
31 Ccot 2024 EU LRV ETE ] 31 Oct 2024 WRTLIMA
Uné | landng und | Taudnd
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Mr, Piyapat Saidoung
Service Engineer
i B matulad 4
Fucheciogy Limnd
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Phose: 62 2635 1003
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Ceriificate Mo.; C30240608  Page 2 of 3
A & Certificate of Calibration Calibration Results:

S Temperature Test
Equipmant: Maisture Balance Cerlificale No.: C30240608 Without Adjustment
Modak: MAIS lssued Date: 07 November 2024 Uit Under Calibration Measurement Emor Measuramant
Serial No. (or D) 26303311 Job Mo, WO-0004 7130 Dasired | Sefting Reading T
Manufacturer: Sartorius Page: 1 af 3 cy =) *c) "c) °c) (£°C)
Condltion; In condition 75 75 - 748 02 15
105 106 - 1048 0.4 17
Customer; Integrated Research Center Co,,Ltd,
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Error Temperature = LIUC Setting - Measurement Temperature
Environment Condlion:  Temperature 27 °C B Black body sensor of STD thermometer size; (3 ~2.5 cm
Humidity G8 %RH £ 24 %RH
Cafibration Place: Doubla A {1991) Public Company Limited, (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 31 October 2024
The Method used: In-house method, CAL-WI-56, temparatura measwre in the sample chamber
Traceability: This ficate is 1o the S| Units maintai by Mabanal Institute of
Metrology (Thaitand), NIMT through DKSH Technology Co., Lid. Certificate No.
C15240321

. /]

Sl Sl

{Mr. Piyapat Saidoung) {Mr, Adisal Maknoi)
Person in charge Authorized signatary
This cervficate & Esued the units of ecaeding 10 tha of Units {30). K provides taceabiny of measurement 1o
intmmatonsi or o other lanoratones.
Tha maRsLTSMAN uncarainty $1aled is T eranided unceranty which (s abisined from the standard uncersainty mutigied By tha covamge aaiar (K=3)
I provide a level of confidence of It is datarmined with the Guxin lo Expressicn of Uncerarty in Measurement [GLUM).
b wifected by The resubs y o 3 (1AM Wsted, cHErated or sapled The mpon shal

nat be seproducod mcegt is Al wahout appvel of DIKSH Textnekegy Limied

i Beemaiz mal 108 416 v Simane outalal Suin
BHEH Tachmelogy Limlon 5 et
125 stasp
133 Subharel Ao, Bargehoh. Fraananaeg Banghck 10350 295 Suktum Fosd. Sargcha, Flrakhamong, Banghos 18230
Facew: -6 2630 700 Emat ia Friore 4662630 7050 Euad. ik wate
Delvering Growth - in Asia and Beyond. CALEM-GI0AZ 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-C30-12: 17 Sep 2022

&= DKSH o

Job No: WO-D0047 130
Certificale No.: C30240608  Page 3 of 3 T Tolsrance {£): "C
Sample Test* BB — . S
R =]
e Lo OBt by Standard Solution (NaCl} o -
Standard sclution for sample test made from salt and distilled water ; 90.00% + 0.015%
1
UUC Setiing UUCReading | standerd | Measurement sk E3
rrar 50 E
Temperature |  End of Analysis Time | Malsture | (NaCl) Uncestainty o
°C) Mods {mm.ss) | (%)™ %) (%) (£ %) (£ %) 5
180 Automatic 848 | 8001 | s000 [ 004 0.10 0.15 iy
-1.5 = =
o PR by Ref Material Sample (RM)
ke = e = - 1
Reference Material Moisture in Flour assigned value | 12.37% 4 0.12% Standard deviation ; 0.49 o 20 40 &0 a0 00 120
Desired Tesm.
Lot No. RMFE-FLD-2401-lll Explred Date: June 2025 o i s
UUG Satting UUC Reading | ayandard e o Measurament
Temperature | End of Analysis Tima | Moisture | (RM) Uncertainty
5=} Mode (mmss) | (%) (%) (%) +%) (£%)
120 Autamatie 8O0 | 125 | 1237 | 019 0.04 0,14

* Mat TISI Accredited in this Certificate have been included for completaness.
1% = 10mg /g

The End of Certificate

i Bieusstiey mnTuTod de
Technoiegy Lmted

o]
3 1z
S513 Subtterman Raas Basgrenak, Prrsknanaen Rangiok, 10760
Erone Emat

Defivering Growth - in Asla and Beyond. CAL-FM-CI0-12: 12 Sep 2022
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EES

Envi Equipment Service Co., Lid,

254 Maw 3, Tambon Bamg Rak Photthane, Amphur Bang Bua Thing Manthabard 11110
Tel, 098 362 9152 OB9 T8 TRYS
E-

+ saib mvi-ces. com

Cerificate Ni 24060

Page.: | al &
CERTIFICATE OF CALIBRATION
Customer United Annlyst sod Engineering Consultant Co., Ll
81 Sui Udomsuk 41, R, 1 K. Phrakl

Address Banghkok 10260

Deseription of Equipment Cunsole meter

Manufaciurer Apex lustrament

Munlel Number XC-STLV

Serlal Number 7T

W Contenl Mo, UAEEFM, 15472550

Environment Conditons Temperpture (252 1)"C

Hum|dity (5= 15 % RH

Cal. Date 8062024

lssue e 1542024
Calibratinn Methiod or Calibration Provedure Used
15 EPA Mathisd (1 misal Sty Fvammmsenul Fras aniy |
Thin cortificnoe i frsosbi 40 (sl stamint which el the anits of mesmmment acconding i e Tnemannal Sysen af G )
Hess it
s st waay oo oty v Vol (e i DL exeh with giriess Mititent ippmmend of fhe Tochmicd Mumsager. Eavi Equip
Servics Cimpay Limisid
These sepomied umcertambes of mewseemen se expanid by o covemss s of k=2 providing 4 459 coofiileies e

Calibrazed by M. Sanya Sangnil Approved by
Iy, M Fue

Technical Munger

tenanslumunu

Certificme Mo, : E24-06004%
Page :lalb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z
S-POINT METRIC UNIT

S4T425

Canibration Condifiia FactorwComurinms

| g:;‘;:”"‘" | xesm [ Dute | Tme | 2024 s | | sutemp | 20 K

: E;l::l;krinl OTOTHS . ;::f::':::lu SER24-081% Sid Press 6l | min Hy |
: 2‘;’:‘;:“‘“] SK2SEN !2:;;:‘:“‘ T541 i Hy | K 0386 |

| DGM Serlal - ggg05715 . f,‘::':‘"::‘"m 1001 | Conale Leak Check | PasS

Sunda__l:d_!f.ed Do Diry Gas Meter |
Flowrate |
| Dry Gas Meter | Cailbration Mot Std & Core | 0212 or'valmin |
L Vi) | D) | (V) | (Caed [0 SPR. _|;}_l,._1
m' mmin m' mimin | m/min mim Ha0
0135 | o [INE LX) L4 iz L]
i, i.lé Wi Ik I.‘Ih | .u.ln I. i 002 I -.r-l_-m ;_ XY
0136 LK 0L1M fla: -‘.lllli I ont URUEY
RO n13s WG n999 i Il,r-|r|N Bl CRUEY
[T 02T wore 0990 I -Boni (RR i
_ll.IJ 149 I woe lml T |'.IJ_l|£1 LYy D405
12 [ WOt | oo 0 T s | 0,148 |
4260 T o026 | nows | -ues 0036 hssd [XET) |
0,63 0,024 07T AhtiE H e P | ||_n_l.u.
03 Luze 0,573 L0717 0.02% 17065

Note:

t —————3
Logl | ¥ Average AT |

Averige

For Callbsatbont Factar Y, the rurhi of the reading of the eafibration meter to the dry gas meler, seceptable
tolerunce of individual viluss from the average s 0102

For 201, orifice presaste differential thal equates o 00,75 efim (00212 m5min) e standard 1em,
pressure, acceptable wolemnce of individual valuses from the average is 0.2 inches (3, Imm) H

whe Mo, © E24-06044
Page :2of6

METHOD 5 CONSOLE CALIBRATION
LSING REFERE WET GAS METER W-NK-25-B-Z No.547425

S-POINT METRIC UN

Calitsrution Conditiany

Console Model | ng | B | | e
i NC-ST2Y w0 | |.~m| Temp | 93 K
Cuasole Serinl | gopnygg SERZEmNY | St Prss 60 | mm He
| Number B b | renceNe, | 7 LT |
P Baromels 4 |
SKISEX . _!_2_'."'_“"': AL |y || K [ 596
| ts7IS LUl Conwole Leak Cheek | PASS

Calibration Bata

| Bun Time Metering Console Culibration Meter
f:‘rfﬂ“:l: Volume | Volume ‘r’::': '?:‘i‘; Volume | Volume 5;::‘:: f;::‘:
Elupsesd (L] Tnitial Final i Final | Imitial Finnl Initinl Final
Q) (Pl Vi) Vi) far) | (Vi) Vwi) (] ah
min mm HAY m’ m’ T o | m’ "
1225 134 1006501 | 1006734 30 W | oz 2
230 | 1ie | 1000731 | towesT | | So e b2t
51 Ind 1O0RETH | TS ) 19 [ 22400206 2K
4,57 Al | 10T | o0nass | 2 | 2
| 1o I
| L T _\: T
Hds PO0TT4S | I0nsg23 o | 16
1043 | T LR 100N, 303 M
Tuas | one | tookns | womses | a0 | T
3,15 i [ 10IR.595 [ (LR | 3 2 [ 15

EES

Certificate No. @ E24-060040

Puge 4ol
Moter Conmole Information | Calitiration Canditlins
Couscle Model | e cop.y [Date | Time | 25062024 || NS | st Temp | o | K|
— Calibrativn o | e | | =
- HIT048 Relerence No. SERZ4M0010 | Sed Press | Ted | mm Hg
DGHE Mpdel SKISEX HRramris 75441 mmly || K | 1386
Number I | Presure L
iMSeral | gonenyg | | Calibration | | Cansole Leak Check | PASS
Mumber e Meter Gamima | s : 5

Cubibration Feforenes Mo

Meter Gammn vs Flowrate

120
[RO[H)
—_
00 1008
1ol
T = Llamms Y

50 N o Mo Allasy ¥
% & M A lsw ¥
=

1,580

i 0973

) -

0 {5 ann nos 0,030 0025 nnwe 0035
Flowraie Sinndardieed & Corrected (m'fmin)
Cinsile Serial O0T04%




EES

: E24-D60049
iLalh

Certificaie N
Py

Meter Canvale Information Calitrathan Conditin
Cansale Madel . . | | | ramarans s || . il
Number XC-5T2Y Date | Thme 25062024 AM | S1d Temp 93 K |

: — b= p {
Console Sertal | gnpanyyy LY el SERTH001 | St Prian 760 | mm g |
Number | | o, |
DM Model ey | | Eernmetric " | |
Number | SKISEX | .5-I_.-N mmlg | K 386 |
DG Serial | F= : =l
Niber. (MHHEST IS Mstes Clsten Lot Console Lenk Cheek | 'ASS J

I
| nnis
| nnM
nnls
[N

(1153

LR

Bo0E

11 [a0)
Udiin

Cpainle Serial

<l

2,400

ulibruthon Kekrence N SER2

Meter Pressure vs Flowraie |

Y]

_~t01e

40,0 60,000 LUV 100, Dk

DM Cirifice AH (man H20) |

Comundo dadal NCST2Y [

ENTEEH

Calibration Certificate

w»‘ TR G
g .
Certificate No:: smos:
Date of issua :  08-Feb-24
Instrument deseription  :  Flie Gas Analyzer
Instrument model t Testn 350 hew
Control unit sarial na. t 02099393701
serialno. @
10 e, of control no, T UAEEFM.ODG2S50
Manufacturer +  Testn SE& Co. Kook
Probo deseription ro-
Probe modal k
Probe sarial no. ¥
Customer name T UNITED ANALYST CONSULTANT CO,LTD,
Customer address t 1 500 UDDMSUKASSUKHUMVIT ROADBANGCHAK PRAKANDANG BANGEDK 10260
Total pages of cortificate ¢ 2 Pages
Recelving ne. t L3030
Receiving date, : 5Febel4
af t GEG 2.50,10,04,2 1,02 Yewd, Carban Monace {114,302, 1003 pom,
Nibrogen Dhsice 0.34,81.32, 2018 ppm, Nitne tdde 30,01, 1515, 3235 ppm,
Sulphur Digekde 5036, 1006, G008 ppen)
Condition of UULC, B Uped
Ambient condition t Ml of the Measurment ware caried out the stabilized labotery
Tamperatiie D3 £5°C
Humidity 554 15 %RH
Calibeation place P21 sl A7 Yok 48, Laesd, Bungieak £0210
Calibention procedura no.:  This msirumant was. calibrated by comparson with Standart! gas mistune acearding

to caliiration Wiork Instnection ta. WI-CL-26-C

The caltration cerimie sxpancid onmeraiy of meayermeat 5 sirte o e sardard ancerimly of meeseend
el by COvEOR ity K=2, WiV O 3 B : ma A7 o A,

TR AR 18 T vl B ST (R BEsT ENvORmERtal condiion.

This Catdwation Cotiticater map: not be mporoiione’ céter M, o Al exenor wifh e perryesan of the Sadng borafon:
Caftratan CEERles withou STRaline s S5al Nof valkd A The (BSTIl neiate oroy & Hhe items (estedyratirale.

This cliration: ceriificate dbctomens ane tracebity fo national SEandens, Wi rEsIEs MERsIPETSN! AcCNaing i the
Infermatiore Syster of Ut (S[)

Date of calibration

D8-Fai-24

. e

Mrs ok Worgsstes

Mr, Kwanchal Khomedorgg

Calibration Technician Technical Manager
FN-CL08-C iy fage 1ai2 Issied Dote 26/T2/16
la
Entech Incustrial Solution Co.Lid. Q
17121 Sl A7 Vack 48T o Luksd, Bangioh 10210 THALAMD Tel 2779-B8588 Calbrirknortech oot

Taw D O1DS5IB0ASSR1  wawartooh coth

Certifienre Ne. 4-Lmi0a

Fage & off

THERMOCOUPLES SYSTEM CALIBRATION

Culibrarion Condinoas

| 2smazo I ’l:;f
SERY. Jlll_ﬂﬂlf__l
DGM Model Number DIGICON |
DM Serial Number [CUT B IHJIhI!Ini
| Meter Box Model Number | JENCO 763 KF ] .
| Mieter Box Serial Number 3 15588 | |

Cansole Ther s

Channel and
lest point

Meter Box  hunned Tempeenture Reading ( *C )
4820 | 59340
4760 | SHSA

#16.0 | 10380
BOED | 10240

a3l a0 | 26
920 | 1470 | 2560
920 | 14 | |
920 | 1470 | |

147.0
Toloranes Bange
Stmeh 1.50%, Absoluie Muter < Ao
Prohe B Exit :
Filter Y

ENTECH Calibration Certificate |
A W::" mm;mlm

Certificate No.: G R700E3

Standard References  (Tabla 1)

Stanibard Certificate No. Vendor Due dpte
Cheygen | 02 3250 % Vol BIE/EE] Linds BN TR
Qieyen { 02 ) 10,04 % Vil 06-0153-31 mt 18-Now-26
Chrygen { 02 ) 71,02 % Vol CG-D041-22 hmt 10-Feb-27
Carber mancsids { €0} BO,14 ppm C6-0090-22 ot 14Febi2?
Cartin mancdd { €0 ) 302 gpen 1615/23 Linc 1625
Carban manexide ( €0} LOW) pom 2584/23 Lince L-Sep-2s
Matrogen Diade [ NO2 ) 30,34 pom 2703022 Lince 2R
natrogen Disxide ( MO ) 81.32 pam 3546/23 Linge 14-5an-26
Mtrogen Dinxide | MO2 ) 2009 pom 1675033 Linge 173025
Tatric Oxdde { NG} 30,61 pom G-0014-73 i 18-Feb-25
hitric Cwide { NO } 1515 pom 0161/23 Linde 13325
Ritric Owdde  NO } 3225 ppm 1974/23 Linde 1720125
Sulphur Dieide { 502 ) 50.36 ppm 2004/23 Linge 17-2ul-25
Silphur Dostide { 502 ) 100.8 ppan 3507/22 Linge: 05-ninv-24
Sulshur Dideds { 502 ) 6000 gpm 2003/23 Lnde 17-2ul-25
Measured room conditions
Temperafure WS T Pumidty  c B4 SRH Pramure MUY mibar
Calibvation conditions
Gas Tewmparatura © 2 T Fowrate : LHID mifmin Gas pressurs 10164 mbar
Calibration Results (Without adjustment)  (Tabde 2)
Standard Mean of Uncertainty
ki) e Values wuc e [
02 [Tl 250 257 007 nis
o2 (vl 1004 npa 0. 0.20
o2 (Mol 2103 08, 0,06 030
0 {ppen) B0, 14 81 086 0
00 {opm) anz 302 L] 4]
00 () 1003 10072 -1 B
NEZ {pp) ] a2 14 i1}
NDR {mpm) RL32 B 108 BO
NOR {ppen) e 028 09 7}
O () w001 -] AL 4]
O (pram) TH15 150 15 [}
N0 (ppm) 3225 1 25 12
502 (ppm) 50,36 a4 -L36 4]
502 (ppm) 1068 100 Rt 6.0
502 {ppr) (] 599 -1 i3
Remark : 1 anolimel =1 %l 1 umalimd = 1 pom.
End of Report
FAA-CLAI- e ) Prge2of 2 lssued Date S0NLG
enasluauA

Entech Incustrial Sohution Coltd,

17/921 Bal Mzsmamermwin A7 Yook 48, Too gsorghons. Lukei Barwhok 10210 THALAND Tol O-2TTH-BBHS Oilbratioriderinchoaih
Tex ! D10BE3S0E5E01  wwwantackcoth




A
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) "@\
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES,

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 e Ml
[EL 0-2717300020 FAX. 02719-8484 CALIBRATION 000 Cert.No.: 24CH311
Page.: 20f3
Condition of this calibration result
CertNo.: 24CH311 1. Reference Standard Instrument
. . . Page. 1of3 Instrument SerialNo.  IDNo. Cot.No.  DueDate
Certificate of Calibration 1) Document Process Calibrator 54030049 130RC116 2382802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024
Equipment : pH Meter
This certification is traceable to the International System of Unit maintained through:-
Manufacturer : EcoSence
- Technology Promotion Association (Thailand-Japan)
Model : PH100A 2. Certified Reference Materials The measurement resulls are traceable to Sl through CPA chem Ltd.,
Serial No. : JC04740 ANSI-ASQ National Accreditalion Boarc, Accredited No. AR-1835
ID No. © UAE.EFM.062/2566(EFM.pH.05/66)
Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Item
pH 4.008 CPA chem 940102 27 Nov 2025
Received Date : Lt pH 6.986 CPA chem 940104 02 Nov 2024
Calibration Date : 13 March 2024 pH 8.897 CPA chem 940106 02 Nov 2024

2403-0386WSC-4

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Calibration Resuits
Bangchak, Phrakhanong, Bangkok 10260 Func

Reference :
Submitted by :

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

n : mV Measurement

Ambient Temperature : (25 + 25 °C curve by D Process C. at pH (4,7)(7,10)
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method Nominal Standard Actual Readi Uncertainty of Coverage
It " clual eadin
- CP-CHS5 by direct measurement with DC voltage Unit Under Value Voltage 9 Measurement factor
standard and direct measurement with N N
’ Calibration Input
certified reference material (CRM) (+mV) K
- CP-CHB8 by comparison with temperature standard pH mv mv PH
pH Meter 4.00 177.48 177 4.01 058 200
Calibrated by : Warakorn Lerngagtrakul [S/N.: JC04740 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
-177.48 -177 10.01 0.58 200

v )
Approved by : g A )WE 10.00
Approved Signatory
() Pornthippa Tameyakul
( ) Unnopphol Harachai
(/) Saithip Meangmai

Issue Date : 15 March 2024
The Uncertainties are for a confi p ity of approximately 95%
This certificate way not be reproduced other than in full except with the prior writien
Approval of the head of Corpurate Services 3 - Equipment Calibration and Testing Services

wnms‘l:iﬂc’ﬁili;jﬁ

wnms‘lu'muqu

A 0064528 a 1206339
=\
b TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVI EQUIPMENT CALIBRATION AND TESTING SERVICES
Cert.No.: 24CH311 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSCTILTINT028

TEL 0-2717-3000-29 FAX 0.2719-9484 CAUBRATION 0003

Page.: 3of3
Calibration Results
Function : pH Measurement
Function : p Cert.No.: 24CH321

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) Page.: 10f3

. . .
Certificate of Calibration
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor Equipment : Conductivity Meter
(mv) ) k Manufacturer : Horiba
. .0071 g
pH Electrode 4.008 4.01 172 0. 2.00 Model - LAQUA-EC210
SN 230906S1A605377 6.986 7.00 -2 0.0098 2.00
Serial No. : HC9L0012
6.986 7.00 -2 0011 2.00
No. : /256 .
9.097 10.01 477 0.0096 200 D No. UAE EFM.C08/2563(EFM.SCT.02/63)
Function : Temperature Measurement . Used ltem
(*) Without adjustment Received Date : 12 March 2024
This egquipment was connected with Temperature Probe; Calibration Date : 14 March 2024
- Model = Reference : 2403-0387WSC-1
- Serial No. 230906SIA605377 Submitted by : United Analyst and Engineering Consultant Co. Ltd
Dimension of probe 3 Soi Udomsuk 41, Sukhumvit Road,
- Length * 110 mm. Bangchak, Phrakhanong, Bangkok 10260
- Diameter : 12 mm. Ambient Temperature : (25+25) °C
- Immersion Depth : 100 mm Relative Humidity : (50 £ 15) %
Calibration Procedure: In -house method *
Calibration Standard uucr E Uncertainty of Coverage - CP-CH® by direct measurement with
rror
Polint Temperature Reading measurement factor certified reference material (CRM)
(°c) (°c) (°c) (°c) (£°C) * - CP-CHB8 by Comparison with temperature standard
Calibrated by : Warakorn Lerngagtrakul
25.0 25.004 249 -0.104 0.13 2.00
30.0 30002 299 -0.102 0.13 2.00 8 }’ i
&
350 35.002 349 -0.102 013 2.00 Approved by : 4"”’}: =
Remark - UUC" = Unit Under Calbration Approved Sigrlatory

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage

factor k, providing a level of confidence of approximately 95 %

-o0o-

senaibin kT

a 1206340

() Pornthippa Tameyakul
() Unncpphol Harachai
(/) Saithip Meangmai

Issue Date

15 March 2024

The Uncertainties are for a

pre

obability of appr

This ce

may not be reproduced other than in full. except with 1

Approval of the iced of Corporate Services 3 Equipr

ment Calibration and “lesting Services

naslumugy
A 0064531
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Cert.No.: 24CH321

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 2311051 05 Sep 2024
2) Ref. Std. Thermometer 4982054 110RCO44 231908 26 July 2024

This Certi ion is ble to S Throught T Promoetior 1 (Thailand - Japan)

2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pS/iem CPA Chem 936624 18 Oct 2024
12.880 mSfem CPA Chem 931956 30 Sep 2024
- Control C solution re by Water bath (25 £ 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 uSicm
C ivity Serial No.: 989
Standard Before Adji After L Coverage
Conductivity UuUC* Reading UUC* Reading of Measurement factor
Solution (%) K
1413.0 pS/icm 1340 pS/iem 1413 pSlem 9.2 pSicm 2.00
12.880 mS/cm 13.70 mS/cm 14.27 mS/cm 0.086 mS/icm 2.00

Remark : - UUC* = Unit Under Calibration

wnms‘l:in%’ﬂg%

a 1206345

r&\

Cert.No.: 24CH321
Page.: 30of 3
Calibration Results
This equipment was connected with Temperature Probe;
- Model 9383
- Serial No. 9BOF0278
Dimension of probe.
- Length : 110 mm
- Diameter 1C mm
- Immersion Depth 9C mm
Calibration Result : Without adjustment
Calibration Standard uuc e Uncertainty of | Coverage
rror
Point Temperature Reading Measurement factor
c) (°c) (°c) (°c) (£°C) K
25.0 25.002 25.0 -0.002 0.13 2.00
300 30.001 300 -0.001 0.13 200
35.0 35.002 36.0 -0.003 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 %.

-00o-
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] —1 Y ';
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Foundation far rdismal Developmert Manonal Food reiute
Food nousinal Laboratory Senice Center

NEC-TISI-TIS 17028
CALIBRATION D081

Calibration Certificate

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sai Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pagelof3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: B108115858
1D No.: UAE.AIR.016/2555
Order No.: 2402420
Operation No.: 2402420-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  mr.phersphet Tuangit Approved by /Mﬂ

Seientist { Miss Presyaporn Jaengkarnkit )

Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsibla for the Technical Management Team
The uncer fora of 95%

This Certificate |s issued in accordance with the condtions of accreditation gramed by the Thal Laboratory Accreditation Scheme
witvich has ssseseed the measuremant capabiity af the labosatory and its taceabiity to recogivaad natonal Standards and to the
units: of realized at the rationsl standerds laboratory, This certificats may not be reproduced other
than in full excapt with the prior written approval of the National Food Enstitute.

F-C5-009 Rewsion: 01 Date: 20-04-54

S,
e,

FEAITESUSRLS0ST San WLE TS
SuEUSnTESEUUEN S SES IMOSSUS TS
Foundaron for ndusiial Dievelapment Marcral Food insfrute ST
Food ndusvial |Labararory Serace Center

aly

NBC-TISLTIA 17025
CALIERATION 0081

Calibration Report

Equipment: Elctroris Baiangs
Model: ARIIS6FACT
Serisl No.j 108115855

Capacity: 220 ¢

Manufacturar:  METTLER TOLEDD
Reselution: 0000 g
1D Mo.: UAEAIR. 01672555

Date of Calibration: :9 Apri 2004 Page 3ol 3
Calibration Results:  (Continued)
Calibration Range: 02009
Calibration Adjustment: Triternal Calibration
3. Departure from Nominal Value:
Nominai Valoe sanderd Value Aerage Reoding Cerection Uncertarty Covistgpt Factor
L g b ig ] L9 ) i g} (=2 g ) X
Urised 000000 0005 20000 0.0000%0 20
01 410000 0.0 00000 0,005 200
t oo L0000 00000 0000033 200
5 497 50000 0.0000 c.o00et 200
1n 10 00002 100001 D000} o007 200
n 20.00003 20,0001 00001 [HE A 200
L] .0000 o000 oognis 200
n 7000000 509999 (] 000018 20
blx] 99,9957 160 0008 00000 000017 20
150 19 145 3957 09002 000082 200
200 200.00001 1990995 00005 000028 200

The reportad urcertainty of Pasurement Wag DAsed on 3 Sandant uUGrEnty mukpled by B covivage facor 4 | providing &
leved of confidence of aparmamatey 9% .

F-C5-012 Revision: 01 Date: 20-04.-65

SEsmnssAlBIL R SIsEaamILEn s = -
ER SIS MS SRS W S TN TS ’;*//':\'\\:3
Foundation for nousiial Devsiopment Matonat Food insshuee
Food Indusing Lsboraory Sendce Cereer

NEC TSk IS 11028
CALIBRA LI

Calibration Report

Certificate No.: 2402420-001-01
Eguipment: Electronic Eaance Manufecturers  METTLER TOLEDD
Model;  ABIM-SFACT Resolution: oo g
Sarial No.: BI0R1LSA58 10 Mo.: UALAIR.DIE2555
Capacity: 230 g
Date of Calibration: 19 Apri 2004 Page1od3
i it Ampient Te 5 | e T Relste Humdity: 49 L
Place of fcom 2, UNITED AMALYST AN ENGINEERING QONSULTANT CO.; LT
Condition of Equipment: Good Condton
of This Results of C;

1. Caibration Methoc: SF1 Method W-MAD01  In-Houss Mehod biased on LKAS Lak 14 2019

1. Anterence Stancards:

Reference Standard Modal Serial No. Calibrated By  Certificate No. Buc Date
Smncard Weght Oass E2 1-500mg 155 TS MENLLINE 2 Nvember 2024
Seancard Weght Cass E2 1-500g |58 TS MEM11ETS B Nevamiber 2004
Instrument Model Serial No. Calibrated By ~ Cedificate No. Due Date
Therma-Hygro Miter EDBH1 NELETH 119/23 Guaity Reborn GRI40497 4 March 2025
3. Ths cartification i iracoable t ST UNET
4T oty for the mstri we tkbrated
5. This risut of calbration wa found acourste a5 shown on date Bnd plate of ealbrabon ony,
Calibration Results:
1. Repeatability of Reading:
Nomnai valve [ g ) Stangans Deviaton of Resding cor |

100 0000057 |

200 0000078 ]
2. Off-Center Error:
meassef 100 g was placed and moved 1o venous poson on pan,

Th baang 1eading DBMInES 5 giEn I the tnoie
"@__ @
a o

1 -3 3
L g a1t g 11{ -}
et

l!s.sss.'lgs.m

99938

F-CS-DLT Revison; 01 Date; 20-04-65

DQE Services Co. Lid.
DQE services 32 Soi Ldprac- Winghin 55, Ladprso-Wanghin Ril, Ladprao, Ladpras, Banglok 10230
Phane : +66 (012 538 2054, Email - dqeservicesinfoigmail.com =T e
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 10of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukk it Road, Bangchak, Phrakt g. Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Tssue Date : 9 May 2024
Condition Instrument :  Good
Calibrated by : D—u? 575‘_ Approved by : Waran
{ Mr. Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
“Ihe calibeation renull is appli i i o
by cf tha laboratery nnd s troceabiliy
‘standsrils laborry, it with the prior written approval of the DOE Servics Co., L.

tonasliinongiL..



DOE Services Co. Lid.
DQE Services 5 Ludpmo-Wanghin 55, Ladpraa-Wanghin R, Ladprao, Ludpruc, Banghok 10230

Phone : +66 (002 538 2054, Email : dqeservicesinfoi@gmail.com el ul iy

REPORT OF CALIBRATION
Certificate No, :  SP24-018 Page 2of5

Envi Condition : Ambient T 2545 ¢

=

Relative humidity 554 20 %RH

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

Certified Reference Materials :

Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard st 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 113665 25 October 2025

Traceability : This certification is ble to the | 1 System of Unit maintained at National -

Institute of Standards mnd Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 1.5 nom

Scan Speed of UUC: 60 nmv/min

Scan Interval of UUC ; 0.15 nm.

Resolution of UUC : F ic 00001 Abs,

Wavelength 0.1 nmm.

DAQE Services Co,Lid.
DQE Services 3250 LadpreorWasghia 55, Ladpror-Wanghin Rd., Ladgrun, Ladpeso, Bangok 10230

Phone - +66 (012 538 2054, Email : dqeservicesinfoi@gmiil.com e v

tonanglunaunl

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 3of5

Calibration Results : Without adjustment

Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uncertainty Coverage factor
{nm.) {Abs) (Abs) (Abs) {Abs) k
0.0000 0.0000 0.0000 00028 2.00
20 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 00028 2.00
10 0.5595 0.5581 0.0014 QL0034 2.00
1.0239 10231 0.0008 0.0035 2,00
2.1230 21219 0.0011 (LOGR0 2.00
0.0000 0.0000 0.0000 00028 2,00
i 0.5230 0.5184 0.0046 0.0030 2.00
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 00028 2.00
S 0.5181 0.5150 0.0031 0.0031 2.00
1.0002 0.95964 0.0038 00033 2.00
1.9973 19914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
. 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 L0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 00080 200
(L0000 0.0000 0.0000 00028 2,00
- 0.5591 0.5565 0.0026 0.0031 2.00
10518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079 2.00

DHE Services Ca, Lul.

ionsaslumangy

DQE . 32 S0l Ladpeao-Wasghin 35, Ladprao-Wanghin Rd., Ladgrao, Ladpruo, Bangkok 10230
Services
Phone ;<44 (012 538 2054, Email : dqeservicesinfoizgmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRM: Values UUC Resding Correction Uncertalnty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) K
0.0000 0.0000 (L0000 0.0050 200
s 0.7469 0.7435 0.0034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 0.8639 0.0035 00060 2.00
0.0000 0.0000 0.0000 0.0050 2,00
o 0.2019 0.2907 0.0012 0.0051 2,00
350 0.0000 00000 0.0000 0.0050 2.00
0.6430 0.6402 00028 0.0055 2.00

DOE Serviees Co, Lid.

wonaasbimuAy

DQE H 32 %ai Ladprac-Wanghin 55, Ladprao-Wanghin R, Ladpeao, Ladpreo, Bangkok 10230
Services
Phone : +66 (0)2 535 2034, Email : dqeservicesinfodgmail.com e e
REPORT OF CALIBRATION
Certificate No. : 5P24-018 Page 5of 5
Wavelength Accuracy :
CRMs Values U Reading Correction Uncertalnty Coverage factor

{om.} (nm.} (nm.} {nm.} k
241.72 242.0 -0.28 018 2.00
279.45 s 005 0.18 200
287.81 2819 -D.0g .18 2.00
334.06 1339 0,16 0.18 2.00
360.93 360.5 .43 018 .00
418.59 418.1 0.49 .18 200
44594 4456 034 018 2.00
A433.66 4533 0.36 0.18 2.00
460.02 459.8 022 .18 200
536.59 5360 0.59 018 200
A37.98 6387 -0.72 18 .00
431.38 4308 0.58 018 200
472.50 4724 LATH) 018 2.00
513.47 5137 =023 018 2.00
52888 529.1 .22 018 2.00
573.17 5735 -0.33 018 200
585.35 5852 015 0.20 2.00
634.40 GE5.1 -0.70 018 2.00
T40.72 T41.4 ~0.68 020 200
T48.55 T49.1 -0.55 018 200
807.03 8073 -0.27 018 2.00
87928 8793 -0z 018 2.00

Reemark ; - UUC = Unit Under Cafinration

« WA = Nt Avaiable

U i stwbed 'y bl by the coversge fecioe k,
which fir @ narmal distre pods probabiliy i “
+ * Inaicatin non TISH acerdited

- End of Certificate -

wneslamayey




&% DKSH

Certificate of Calibration

Eguipment: CONDUCTIVITY METER Certificate No. C24240057
Model: Lab 855 Issued Date: 11 March 2024
Benial No. (or ID.): 16300356 Job Na.: WO-00020308
Manufacturer: S1 Analytic Page: 1af 2
Electrode Serial No. 16070067 Model :  LF413T Brand : Sl Analytic
Conditian: In Conditian
Customer: United Analyst and Engineering Consultant Company Limited

Emvironment Condition;

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

3 Soi Udomsuk 41 Sukhumvit Road,

B kak, F 0. 10280 Thailand
Temparature 243 C + r
Humidity 60 wRH + 15  ®ARH

Environment Laboratory, DKSH Technology Limited,
2533 Sukhumvit Read, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Mir. Pongpisut Susbchantha

11 March 2024

In house method, CAL-WI-48, base on ASTM T 1125-14 and D 5391-14
This certificate is to the 51 Units iy GRM of NIST{SRM)
through CPA chem Co., Lid. (ISDIEC 17034) Certificate No. 960753, 890551,
£90533

Sy

(Mr.Pangpisut Suebchantha) (Mr.Nitinun Srihawan)
Parson in charge Autherized signatory
) ed e unm soonding ¥ i
i recogzad
uncertainty urceriainty fron mutipled ty ol k=) 10
do 2 levei = te scoordance with the Suide to Exprestion of Lncentanty in Massurameel (GUM)

iy b aflwcted by devistiors

1 e tirns Instad, caliumied or sampied. Tre repan shal not be

recroguted a0l 1 1ul wioul anerowal of DESH Tachnoiogs Limbed.

i Rinimay Tl 4t
DKSH Technokogy Limised

asi

Delivering Growth - n Asia and Beyond.

10260
A6 Sutrermet Rl Bargehas, Preahhiee. Banghki 10260
Fhan; 466 20638 s

wnm-:‘lumugy
CAL-FIC

i 12 Sep 022

DQE Services Co. Lid.
DQE services 32 Soi Ldprac- Winghin 55, Ladprso-Wanghin Ril, Ladprao, Ladpras, Banglok 10230
Phane : +66 (012 538 2054, Email - dqeservicesinfoigmail.com g e
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukk it Road, Bangchak, Phrakt g. Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Tssue Date : 9 May 2024
Condition Instrument :  Good
Calibrated by : I:[u? F‘LT_ Approved by : qfa .; a7
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
gl g B = : %
hifiry of the laborstory nnd ms vty af
‘standsrils laborry, it with the price written approval of e DOE Servies Co, Lud,

tonazlunauRaL.

&% DKSH

Certificate No_: G24240057 Page: 20f2
Calibration Results:
Before Adjustmant
Standard Unit Under Calibration Coverage Facior
Correetion Uncertainty (£}
Conductivity Solution Reading {k}
25.000 wSlom BT wlom -1.700 wSiam 2.00 o1 uSlem
1413.0 wSlom 1428 wuSiem -150 pSlem 200 8.0 uSlem
113 mSkm 1084 mSlem 28 mSicm 2.00 06 mSiem
After Adj . at 1413 pSiom
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty { £ )
Cenductivity Solution Reading (k)
25.000 pSfem 25.9 wSierm -0.900 uSfom 2.00 o1 Siom
1412.0 piiem 1413 uSlem 0.0 wSlem 2.00 90 pSiom
1113 mSiam 1W07.5 micm 38 m&iem 2,00 087 mSfcm
The End of Certificate
A dossainy nnTulal She
DEH Tachesskogy Limbed s
5008 Bt Foad Dengeal: Phvamnent Banghan 11280 .
Phorm, +86 ZEXS TO00  Emal Watmin lﬂnm"lu u
Dedivering Growth - in Asia and Beyond. CAL-FI. 8 12 Sep 2022
DOE Servicss Co. Lid.
DQE Services 32 S Ladmn-Wanghin 55, Ladgrso-Wanghia R Ladpra, Ladprao, Bangkok 10230
Phone : +66 (042 538 2054, Email - dgeservicesinfoi@gmail.com i}
REPORT OF CALIBRATION
Certificate No, :  SP24-018 Page 2of 5
B
Envi Condition :  Ambient Temp W[5 C
Relative humidity 554 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobanice Stundard sct 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 113665 25 October 2025

Traceability : This certification is hle to the | | System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 1.5 nmm
Scan Speed of UUC: 60 nmv/min
Scan Interval of UUC ; 0.15 nm.
Resolution of UUC : F ic  0.0001 Abs.
Wavelength 0.1  nm.

ionanslunaun



DHQE Services Cin,Lud. DHE Services Co, Lid.
DQE Services 25 LadpreoWanghin 55, Ladprao-Wanghin Rd. Ladpruo, Ladean, Banghok 10230 DQE beriices 32 S Laclpeao-Wanghin 55, Ladprao-Wanghin Rd., Ladgro, Ladprao, Bangkak 10230
Phome : +66 (02 536 2054, Email ; dqeservicesinfoi@gmuil.com e e Phone : +56 (0)2 538 2054, Email - dqeservicssinfoigmail.com s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3of5 Certifieate No. : SP24-018 Page 4of3
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRM: Values UUC Resding Correction Uncertainty Coverage factor
Photometric Accuracy :
{nm.) (Abs) {Abs) {Abs) (Abs) k
Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage factor 0.0000 0.0000 00000 0.0050 2.00
(nm.) {Abs) (Aby) (Abs) (Abs) k = 0.7469 0.7435 0.0034 0.0057 2.00
f0000 ionan 1.0060 fLbaza e 0.0000 0.0000 0.0000 0.0050 200
- 0.5780 0.5747 0.0033 0.0031 2.00 257 - - _— P 500
1.0484 10438 0.0046 00029 2.00 o 000 00000 0.0050 200
L1876 2182 50044 04550 240 i 0.2919 0.2907 0.0012 0.0051 200
0:0000 9.0000 8:0000 0.00z8 2% 0.0000 0.0000 0.0000 0.0050 200
o 0.5595 0.5581 0.0014 0.0034 200 2 wiaddo i i odis s i
1.0239 10231 0.0008 0.0035 2.00
21230 21219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5230 0.5184 0.0046 0.0030 2.00
0.9633 09614 0.0019 0.0029 2.00
19753 19731 0.0022 00070 2,00
0.0000 0.0000 0.0000 0.0028 2.00
S 0.5181 0.5150 0.0031 0.0031 2.00
1.0002 0.9964 0.0038 0.0033 2.00
1.9973 19914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 200
. 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 L0772 0.0031 0.0030 200
20372 2.0293 0.0080 00080 2,00
0.0000 0.0000 0.0000 0.0028 200
s 0.5591 0.5565 0.0026 0.0031 200
L0518 10482 0.0036 0.0030 200
1.9274 1.9202 0.0072 0.0079 2.00

wnaslusouey onenslnuey

DOE Serviess Co, L1t

Sai fanghin 55, Lsdpran-Wanghin B, Ladprao, Ladprao, Bangkok 10230

DQE Services L e e e LS oy Head Office : 321,43 Manglinchee R, Chongnondsee Yonnawa Bangkok 10120
Phone ; +66 (012 338 2054, Email : vicesinit il 4 Thailand Tel, 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

A IS e S SR Science Tech Laboratory @ 279/27-29 Soi Watpoman Sathupradit 19 Rd.

Changnondsee Yannawn Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856
REPORT OF CALIBRATION

Certificate No. : SP24-018 Page Sof 3 Job No. : JFO04/24 Certificate No. : FT004/24
Wavelength Accuracy : Pageilor}
CRMs Values | UUC Reading | Correction Uncertalnty | Coverage factor Certificate of Calibration
{om.} (nm.} {nm.} (mm.) k )
24172 2420 028 018 200 R Slymat kit
279.45 2795 005 018 200 Mucaiserara: i Yo
28751 %19 -0.09 0.18 200 e b ¢ 1124,
334.06 1339 0.16 0.18 200 Meodel : BTAE Adds.
360.93 360.5 0.43 0.18 200 Seriul No. : X36836
418.59 4181 049 0.18 200 D No. ¢ UAEWAT.025/2560
4504 4456 034 0.8 2.00 lon Selective Model © SHIEN
45366 4533 036 0.18 200 Serial No. : EW1-18420
460,02 459.8 022 0.18 200 Referance Electrode Model : 00100
536,59 5360 059 0.18 200 Serlal Ne. § ZWI-16834
637.98 6387 0.7 0.18 200 s 0o 14 gl
43138 4308 058 0.18 200 i 0001 pH 01 mV
4250 24 nag il 200 Submitted by : 15 Tt wonn@ied ueud Buddiols aousoumi e
AT gl i oy 200 3 BORAULY 41 DULEYNTN WEITN
528. , -0 0. 2.00
28488 Ll 2 8 wAwaz v ngamme 10260
57317 5715 033 0.18 200
Ambient Temperature : (s+3C
58535 5852 015 020 2.00
Relative Humidity o (50 15)%
684.40 6851 -0.70 0.18 2.00
Issue date : Monday, May 27, 2024
T40.72 T41.4 .68 020 2.00
74855 749.1 -0.55 018 200 Calibrateded by : Khannika Sangkham
807.03 BO7.3 -0.27 18 2.00
§79.28 8793 -0.02 018 200 Approved by : /:D-;;f) LZ-
Remark | - UUC = Unit Under Cafineation {Khannika Smgkham)
« i = Nt Avaiahle Laboratory mansges
i U is siaied inty mubipilied by the coversge fctor &,
which for a 1] distribu ponds probability it .

= * Indficatos non TISE acerodited

- End of Certificate - lanat];'hjmvm lﬂﬂa’lﬂﬂm\]ﬂ"



Job Ne, JFO0424 Certificate No. : FTH414
Recebved date : Thussday, Muy 23, 3024 Page : 20f2
Calibration date Thursday, May 13, 2024

Londition of this calibration reault

1 Reference standard materials : - Centified Fluoride standard reference salution { Dircetly measured by diff |

potentiometry with the aid of poéassium flaoride *quasi without runsforence”
against solutions prepared from primary reference materinks from NIST)
2 This certificate was certified only for the instrument wi calibeased
3 This result of calibration was found sccurie 05 shown on date and place of calibration anly

Result of Calibration
Funetion : pHASE Meter with Probe
Direct Measurement

Firet Standard coneentrabed - 01 P
Secondary Standard concentrated = 1 P
‘Teniary Stendard concentrated = n P
Fourthly Standird copcentrated = 10 pom
Slope - A1 mViDee
Channel : 1

Standard Concentrated ULC Reading Correction Sidev

Unit Under Calibration
( ppm} { ppm ) { ppm ) { ppm}
Mided = a1 104 =004 000
[B4D9BN SN, ZWI-15420 1 103 -0.03 001
[#00100 SN, ZW1-16834 ] 02 -0z 0,16
o {ti] o 4%

'
wenansluaugy
AEENSSLATLSESHaEn ULE TS
EEmsd AU TN IsSEsNSELE TS
Fourdaton o indusiial Deveicpment Matonsl Food nemmie
Foos indusinal Laboraiory Servce Certer
Verification Report
Certificate No.: 2402557-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 C 1D Mo UAEWAS.011/2560
Manufacturer: FOSS
Date of Calibration: 23-24 May 2024 Page 2o 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD,
Environment Condition: Ambsent Temperature [ 35 2 3 ) C
Ralztive Humidiy [ 55 215)%
Line Voltage [ 220 4 10 ) valt

Cendition of this results of Calibration:

1. This instrumant was calibrated by msert standard thermocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The ternperature scake used was bised on 175 - 80
« All data show below were final values and the inital @ata may be obtained upon request.

2, Reference Standard Instrument :
Instrument Model Serial No, Certificate No. | Due Date Through
Digital IR ARSI ML ] .M, Techrical
with Thermocouple | Type & ) R BWN-202% | oo Laboratory

This cerlicate Is traceable to international system of unis (S1 Unis).
This certificate was certified only for the instrument we calibrated.
Thiz result of calibration was found accurate s shown on date and place of calibrabion onfy.
Cendition of Calibrated sem :  Good
UUC® Description
Tmeof Record - Hour 30 Minute AL 3 o

[X] withou [ s

oo

bl

Result of Calibration :

FCS-012 Revision: 0F Dete: 20-04-43
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Frurelanen for ndusing Developmers hlamonal Fo
Food Indusinal Laberalory SErdce Cenfer

Verification Certificate

Substitute for Certificate No.:  2402957-001-01
Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
ghak 10260
Pagelofa
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
1D No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by  mrerawut Prapawuttipong  Approved by %
Sclentist [ Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 18 Juna 2034 Responsible for the Technical Management Team
The fora af 95 %o

This Certficate & issued M accardance with the conditiens of accraditation granted by the Thai Labaratory Accrediation schame which
has assessed the measurement capablity of the tboratory and jts traceshiity to recognized rationsd standarts and to the units af

realzed of the irg natangd standards labomkory. This cerlificate inay not be reproduced other than in full
ewcept with he priar weitien appeoval of the National Food Ingtitute,

F-CS0L1 Revision: 01 Date: 20-04-65

.
gEamNssUTEIL L AdREaaMILS TS
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Foundanon for incusmal Deveiopment fahanal Food hshiute
Food nousmal Lasboraioy Servce Cereer

Verification Report

Certificate No.: 2402957-001-02
Equipmant: HEATING BLOCK DIGESTION
Model: 2520 Serial No.; 91794460
Resolution: 1 e ID Mo UAEWAS.011/2560
Manufacturer; FOSS
Date of Calil 23-14 May 2024 Page 3o 4
Calibration point: 3 c
Calibration result:
porting of Temperature
uucH * Readin stan Uncertai
Block Ny {os;w“ i oy | stability (£°C) Therma—, () (+°C "
1 380 380 0.96 37886 2.1
2 RO 380 0.4 37841 21
3 380 340 118 378.94 21
4 380 Ja0 0.44 37764 16
5 380 380 011 17705 16
B 380 380 0.14 37835 16
T 380 EL 117 770 21
B 380 380 0.33 e 21
5 380 380 014 37861 21
10 380 380 096 37774 2.1
11 380 380 D40 apraz 2.1
12 30 380 1.18 3 2.1
13 380 380 0.4 375.07 16
14 340 330 0.11 379.19 1.6
15 B0 380 0.14 370.78 1.6
16 B0 380 117 378,74 21
17 380 380 033 378.74 21
18 B0 380 Q.14 3|27 2.1
19 380 360 0.96 379.53 21
20 380 B0 0.40 378.96 2.1
Nate:

-UUC* = Unit Under Calibration

Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest masimum difference of measunid temperatures at one Sensors,
for at keast half an hour after reaching steady state,

FAC5012 Revson; 01 Oake: 20-04-49
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Modal: 2520 Serial No.: 91734469

Resolution: 1 " 10 No.: UAE.WAS.D11/2560
Mamdacturer: FOSS

Date of Ci 23-24 May 2024 Pagedafa
Calibration point: el
Calibration result: Continued

Figure 1. Location of Reference Standard and Biock Disgram of Digestion Unit
TOP VIEW

Wamare: Edind Dae of Calbraton from 23-24 May 204 1o 2324 May 2024
Mote:
-UuC* = Unit Under Calibration
-fmmersian depth of Standard tharmometar in tube leved high of sand is equel heater plate of UUC.
Srabilty = Cne-half of the grestest maximum difference of measured temperatures ol one sen5ors,
for at least haif an hour after reaching steady state.

The repot UNcerainty of measurement was based on standand uncerizinty mutiplied by coverage facior &= 2,
providing a levsd of confidence of approximately 95 %,

F-CS012 Revmon: 01 Detie: 20-04-65

FO55 Seuth East Asia
3388 Sirinrat Building, 25th— 26th Floor, Unit No. 3388/90,
Rarma IV Raad, Klos , Ko oy, Banghok, Thailand 10110
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TUTISTR

Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

MNOMENCLATURE : 1, Atormic Absorption Spectrophatometer “Agilent Technologles”
Model AAZIOFS, Serial No, MY13160001
2 Working standard solution “inorganic Vertures”
Multi Anaiyte Customn Grade Solution, Lot No. S2-MEBGTS610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukburmvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE - 1. Performance Verllication of Atamic Absorption Spectrophotometes
{WI-500-02-30)
2. Estirmation Uncertainty of Measurament In Analytical Chemistry (QP-513)

CALIBRATION RANGE: 0.02, 0.10, 0.30, 050, 0.70 mg/l at 226,8 nen Cd, 0,10, 0.20, 0.30, 0,50, 0.70 me/l at 357.% nm.Cr,

.05, 0,10, 030, 0,50, 0.70 mg/ at 324.7 nm.Cu, 010, 0,30, 050, 0,70, 1.00 me/l at 208.3 nm.Fe,

0.20, 0.50, 0.70, 1.00, 1.50 mg/ at 217.0 nm.Fh, 0,05, 0.10, 0,30, 0.50, 0.70 me/l at 279.5 nm.Ma,

010, 0.30, 050, 0,70, 1.00 mg/l at 232.0 nm.Ni, 0.05, 0.10, 0.30, 0.50, (.70 mg/l at 2139 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL ; Traceable to NIST “Asilent Technologies™, “CARLD ERBA”
Cadmiurn Lot No. DDDE5E926, Chromium Lot Mo, 0112384886, Copper Batch No, T1170988, Iren Batch No. T1260874,
Lead Lot No. 1227873, Manganese Batch No, T1092288, Nicket Batch No. T2701784, Zinc Batch No. TEZ01404
AMBIENT CONDITIONS : Temperatwre 25 + 5°C  Relative humidity 50+ 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemlstry Laboratory,
The results are attached herewith,

Calib d by A‘Yipa‘f

{ Mr. Atipat Ratana )

g ]
Director of Antwidﬁy Laboratory
Ref. 2015267020100454001
Issued Date : 11 March 2024
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TAUTETR

Request No. 25-67 / 0275 1/5 MTE. ACL, No, 358 / 67
CALIBRATION DATA
1. Noise Level
Element od o Cu Fe Phb Mn i Zn
0.0006 00004 00003 0.0001 00011 D005 00008 0.0004
oon | ooor7 | -oooos | ogoos | oocor | oeomz | -0e00s | o007
00006 oom7T -0.0020 00005 D.0005 0.0009 00013 0.0014
o000t | ooos | -nooor | oooos | oocos | -oooos | -ocoon | oo
eooot | ooo19 | co01s | ocoos | ooowo | ocooo | csodz | -cocot
.00 [EL L -00017 00009 00008 0,0004 00006 OO0
ooz | coors | oeows | ocoos | ooooe | powoe | osooe | ooms
a0 | opoz | ooo0r | oooos | ooooe | ccom | -ooooe | cooid
00008 | 00009 | 00003 | 00003 | 00005 | G000Z | 00001 | 00007
Absorhance aomz 0.0011 -0.0012 O 000G (0004 00004 0003

0003 0.0015 -0.0019 0.0001 -0.0002 0.0000 -0.0003 0.0003
00005 Q0017 -0.0at9 “n.onat 0.0000 00007 00005 00005
00006 | 00036 | 00000 [ 0000s | oo0or | oooi3 | ogoos | oooin
D0003 00011 ~0.0002 0,0001 -0.0007 0000w 10,0009 0.0002
coooz | eomz | woont | omeor | vooe | oooes | ocoio | oooos
00001 | 00018 | 00016 | 00004 | 00006 | popos | aooor | oooor
-0.0001 0.0018 -0.0018 0.0013 00006 | -D.0001 0014 0,0006
o002 | aoest | ooor | ootor | eooi2 | -ocoss | eooor | ooo02
00 CODIE “0.0007 0.0003 00005 | -0.0002 0001 00003
00004 | CO01e | 00008 | 00001 | -noooa | oooos | aocaz | ooos

Average Absotance | 0000 | oot | ooor | oooo | ooeo | oooo | oooo | aoo .

Continue 2/5 %y

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Th rezalts ttate only 1o the ke testedicalibrted ar value misigned
Aelvertising the Repon/Cerlificate and puliicity of the results seceps in fUll am probibived unles wiittan permisaton |2 cbtared fram the goverr of TISTH

FMBLNTC.002 Aev.d

Head Office
55 b 4 Tamben Fhinng Me, Arphees Khlens Lusrg,
Changwat Pathurmthani 12120, Thailand

Office/Laboratory
56 1C. Banqpoo nostrs, Estate, Sukhumy Aoad,

Anphce Muss, Changat Samutprian 10280, Thatand

oOffice
166 Pranoryothin Rosd, Thatuchs, Barhok 10900,

Thailand

Tel. (66) 0 2577 2000
Fax. (46} 0 2577 5009
istrarth

Tk, [66] 02323 167280 est. 115, 116
Fax (66 0 2323 165
Erail - mitegitistronth

{: m & :ﬁiﬁﬁ]ﬁﬁms.sm

Emal | £mal : matesgtistronth

AITISTR

Request Mo, 25-67 / 0275 3/5 MTC. ACL. No. 358 / 67
3. Trueness

3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.

Element | Standard Value of M| Reading | Emor of Measisement | Error of Measurement | Uncertainty
Amgl} gl (gl Tt} leng/}
ngza oz 000 110 + 0005
o 0301 0301 ©.000 o1 = 0005
T 0653 0013 1E5 2 D003
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Floment | Standard Valus of "] Reading | B of Error of
Tmglh Tmg/) (gl {6y fmg}
0.1007 i 0.0Dy 349 + 0003
Cr 05035 D29y -0.006 an + 0012
D707 D685 -0.023 R + 0023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Eterment | Standaed Valie of AM|  Aeading | Eror of Frror aof
g} gl fmglh 560 tmaA)
st ooar -0.000 .58 + 0003
Cu 0303 029 0007 219 + 0009
0.704 0658 0,005 o + 0020 i
Continue 4/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the ibems tested/calibted or value Fssigned.
BchairTising tha Rapor/Cartiicas snd publicy of the resuiss cest in full ane probibited iles siitter parmiision i sltsned b the govensd of TISTH

Request No. 25-67 / 0275

2 Preclsion
Conc.
rngAl
002
€d 030
o
oo
or 030
[
005
Tu 030
nin
oo

MTC. ACL. No. 358 / 67

Flement Absorbance Ave | 5D

06078 ] 00076 00069 G.0075 | 0.4071 | §.0070] 00076 C.00TA] R0077| 00087 | G007
0.1004 | 0.1007 | 0.0999  0.0997 | 0.1000 | 0.0096 | 01008 | (11002 | 01005 | 0.0999 | 0100
02301 | 0.2506 | 0.2277 | 0.2305 | D310 0.2295 | 02290 | 02253 02305'0.2296 0230
0,009 | 00053 | 0:0093 | G.0U26 | 0.0096 | 0.0095 | 0.0090 | 0.009D | 0.0094 | 00090 | 0.003| 0.0003
OUOZ3T | 00226 | DOEST 00231

o021 | 0.0234 | 00221 | 00238
00500 | 0.0500 | 00500 [ 0.0524 | 0.0095 | ©,0511 | 00509 | 0.0512 0.05130.06!}!
DUO0GL | (L0062 § 00068 | 0.0061

0.0061 | 0.0062 | 0.0069 | 0.0061 1
00919 | 0,091 | 0.0902 | 0.0907 | 0.0905 | £.0007 | 00399 | 0.0900 0.0299 | 00900
00960 | 0.0960 | 0 0055 | D077 | 00955 | D.0WSE| 0.0952 | D951 | 0.0955
0,009 0,0101 0.0085 | 0.0096 | 00106 | 00095 | 0.0105 | 0.0102 | 0.010)|
0.0921| 0,0915 | 0.0928 | 0.04Z7 | 0.0821 | 0.0926 | D913 00871 | 00419
00830 | 0.0939 | 0,087 | G.0B3A | D.0BAZ | 0.0820 | 0.0E39 | C.0B36 | 0.0837 | 00845 | 0.084
| 50078 | 0.0074 | 0,0078 | 0.0076 0.0076 | 0.007B | BHGTT | 0.00TE | 0.0078 | 0,007 | 0.008]
00278 | 0.0273 | QL0271 | 00267 | (0270 0.0260 | D.OZTA | 00273 | 0.0269 | 0.0269 | 0027 | 0.0004 |
00551 | 00508 | 0.0552 | 00555 | C.OSAT | 00586 | D054 | (.054% | 0.0609 | 0.0507 | 0.055
0.0116| 0.0107 | 6.01 108 | 00108 | 0.0T12] 00107 | 00309 | 00108 | 0011
00650 | 0.0649 | 0.064% | G.0851 D043 | 00646 | 0.0640 | 0.0604 | D065
01059 01aT1 D104 | 01487 | (L1473 ] 0.1062 | 0.1468 | 0.407

D02z | 0oza0

rb |07
1.50
005
[ T
0o
0
o o5 |
100
005
m [0
[k}

0.1963 | 0.2465
00095 | 0.0100 | 0.0096 | 0103 TL009% | D000 | 00095 | 0.0097 | 0,006 | 0010
[ T073 | 0,003 | 00738 | 00448 | 00430 0.0937 | 0.0A04 | C.0437 | 0/0A33 | 00954 | 0044 | 0.0005 | 1.0 |
0.0812| 0.0820 | 0,083 | 0.0629 | 00618 | 0.0829 | 0.0631 | 0.0835 | 0.0814 | 0.0A19 | 0,082 0.0008
0,037 | G:0377 | 0.0373| 00377 | 0.0374] 0.0377 | D.03T3| 0371 | 0371 | 00374 | 0057 0.0002| 0,61

01985 | 01993 | 01975 01992 1979'0.1988 D.l?ﬁlﬂ.l“ﬁ!ﬂ.l'ﬂﬂ 0.2004 | 0,199 0.0009

0.0027 | 6.0031 | 0.8019] olanzi n.au:a|u_m: u.audz|unu::.!nm 02957 | 0.a0z2| 0.0019
Continue 3/5
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Request No, 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67
34 Reading on wavelength- lron (Fe) at 248.3 nm.
Element | Standard Value of fM| Readng | Emor of Errar of [
{mal) {regfl) (mg/l) (%) (et
0100 (Rl 0005 50 + 0014
Fer 0500 0562 Tt 355 0016
1006 Q.68 <0038 aTs + 0029
3.5 FReading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standarel Value of RM| Reading | Emor of Measurement | Esror of Measuremnent | Uncertainty |
{mg/t fmg/y () {36} [mg)
o201 o202 o1 0.3 = 0414
] 0706 0719 iz 173 0030
1513 1459 0054 357 + D061
36 Reading on wavelength- Manganase (Mn) at 2795 nm.
Etement | Standard Value of RM|  Reading Ernoe of Emor of L
mgfty fmg} {rrw) (56 (e}
Dus05 0050 LUy 083 + 04005
Mn 0303 0ang 003 L1z + 0.007
oo 09 004 062 = 0014 s
Continue 5/5
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TVTISTR
Request Mo, 25-67 / 0275 5/5 MTC. ACL. Mo, 358 / 67
3.7 Reading on wavelangth- Mickel (NI} at 232.0 nm.
Flerment | Standam Value of AM|  Aeading Error of Errar of b L
imgA} tmgt) tmg/ll {6} {mgA)
nim ooss Q003 a8 + 0,013
N 0.508 0502 -0.006 L16 +0018
1012 0962 0051 502 + 0,032

3.8 Reading on wavelength- Zine (Zn) at 213.9 nm.
Element | Standard Value of RM|  Reading | Emor of Measurement | Emor of Messuemant | Uncertainty

(gl (g} (gt () g/}
0.050 0,045 (S 239 + D3
in 50 D320 0a21 T.oa = 0013
0707 0475 0032 452 = 0019

famark ¢ The feported Lncertainly is an evpanded uncartainky caloulatad using a coverage factor of 2 (k = 2)
which gves a level of confidence of appeowimataly 95%

Calibrated by ....... AtipaT spproved by ... M= D

(M. Atipat Ratana)

(Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratory
Issued Date ; 11 March 2024

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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CrossLab

From Insight 10 Duitcarms

Agilent 5160, 5110 Preventive Marntenance Chockdst

Introduction

Customer Information
s Customers should provide all necessary operating supplies upon regues! of the engineer.

= Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures, Customers are raspensible for regular maintenance and are
encouraged to observe the service representative

»  Any parts not included in the Parts Lists section of this docurnent are not part of the
recammended Preventive Maintenance service nar are they includad in the price of this
service

» |f & system requires the use of extra or special procedures and/or parts for the maintenance
senvice, then these must be crdered separately and charged as a repair, which may incur
additional costs.

s For customers using HF applications, the mstrument should be returned to its standard
sample introduction system

Revision: A02 lssued 21 January 1022 i
Decurriert Nurber. GBI14-90075 page L ot Ve
© Agilent Technoleges, ine. 2022

nanslinugu

196 Phahornoihin Road, Chatuchal, Sanghok 10604,

0260, Thadand  Thalland .
T lonETlIRIUAN 2

“Agilent

CrossLab

Faom insight tn Gurone

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
imstruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified sarvice engineers using genuine Agilent parts-and
supplies, Agilent Preventive Maintenance pravides what you need to reduce unplanned downtime
and kesp your systerns operating at thelr peak performance.

This checklistis used as a guide tor completing the preventive maintenance tasks, A signed copry
of this checklist Is provided for your records
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From Irsight 1o Catcame

Important Customer Web Links

s Toacoess Agllent University, visit ittp//www agilent com/crosslab/university to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

+ Toaccess the Agilent Resource Center web page, visit htips.//www agiient com/en-
us/agilentresources. The following inforrmation topics are available:

Sarnple Prep and Contaimment
Chemical Standards
Analysis
Service and Support
«  Application Workfiows
» The Agilent Community is an excellent place to get answers, collaborate with athers about

applications and Agilent products, and find in-depth documents and videos relevant 1o Agllent
technologies. Visit htps//community agilent com/welcome

= Videos ebout specific preparation reguirements for your instrument can be found by
searching the Agilent YouTube channel at hittps:/fwww youtube cormiuser@gilent

» MNeed to place a service call? Fiexible Repair Options | Agilent

Reviion: AOZ laeusd 21 Januery 2022
Docurnent Number, GBOT4-50075
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Agient 5100, 5110 Preventive Maimenance Checklist Agilent 5100, 5110 Praventive Mamtenance Checklist

Service Engineer's Responsibilities Instrument Maintenance
» Contact the customer and ensure that all necessary supplies are available befare the

preventive maintenance visit, System Information
= Only sebect those pages that refate to the system or module being serviced

0 Check this box if an instrument configuration re, Iz attached Instead of completing the
«  Complete empty fields with the relevant information o port is pleting

table
» Complete the relevant checkboxes in the checklist using either a *X or tick mark "™ I T T
Check "Service not applicable” check b d ftasks not deliverad, (e Suren A 97110 Mo vpY 1CP-0ES
] ck " ice icable” check boxes to indicate services/tasks not deliverad, as I =
appropriate | Instrument System Site and Location URE

» Complete the Preventive Maintenance services in the most logical order relevant to the R .
individual system service in the order of the tasks listed 1uus,mn Component Product Mumbers  List the Serial Numbers of each Companent

= Complete the Service Review section togather with the custamer B G ws R - . L% .‘t;n a ol.w‘. -

«  Complete the fields for page numbers at the foot of each selected page 2

»  Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

5
= Ask the customer to sign the Service Verification section the r's and your i
signature, 2
7
B
S
ICP-OES Configuration Table Circle the type or write in the type if other
| Mebulizer Typa

| Spray Chambe Cyelaree Single Pass |@ Deuble pag Dther

Torch Radial Iﬁual View JOther

| Tarch Type e Fisci{ Se Uﬂuunlagl Fully Dermountatile | Cther
| Injectos Diametar m 1. 4rren | 0.8 | Other

|2
! o
| Injector Material |l Caramic | Other
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Preparation Preventive Maintenance Procedures

Discuss any specific issues with the custormer before starting

Record Pre-PM instrument performance
Run Instrument Performance test.
@ Recard results in Instrument Perfarmance Test Results Table — Pre-l

Review the instrument legbook for recorded problems and comments,

Save instrument control settings before starting the procedure.

Ferform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes
Check for reguired firrmware/software updates and verify with customers if they would ke

Clean and inspect ICP-0ES system

them installed.

customer to installit Wik

B O GEEBEBER

Ravision: &0, tesued: 11 Janary 3022
Document Number: GAE4.50075
& Agilent Technologies, ne. 2022
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Far HF application systems, if standard sample introduction system was not installed, ask the

Ask the customer 1o remove any samples from the ICP-DES sample introduction area, auto
sampler or around the |CP-0ES

-:} Agilent

nanslinugu

Look for any obvious external damage or problems.
Inspect water cooling hases, gas lines and power cord for excessive wear or damage.

Perform a general internal ingpection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction compaonents and record any required maintenance in the Service
Engineer Comments and natify the custormer as the reguired actions required.

Record the instrurment aperating conditions in the ICP-0ES Status Results Table
Replace the polychromator purge fitter.

Repiace the radial pre-cptics window

Replace the exisl pre-optics window for SVDY and VDV instruments.

Check exhaust flow for the cormect positive extraction at the exhaust duct to insure they mest
rrinirmum specifications.

Repiace air inlet dust filter.
Repiace high capacity air inlet dust filter element if installed. wit
Remowve and clean instrument water infet filter:

BOB BEREGER Bl BE

Agilent Water Recirculator

[ Service not applicable

& Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reingtall water inlet metal mesh filker if present

& Re fill with Agilent Cool Clear cooling fiuid

Iﬁ Clean the cooling systern Air filter and the condenser.

Remisian: A0, lasuedt 21 Jaruary 2022
Document Nurmber: GA114-40075 Page ™ of M
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From bsaight s (umare

SPS 3 Auto Sampler

I{ Service not applicable

Power cycle the autosampler and venfy sucoessful initialization,
Inspect X and Z axis belts for wear. Replace is necessary.

Clean ¥ and Z axis slide shafts.

Using customer's racks and the Agllent software mowve the sarmple probe to the 4 outermaost
comers end rinse port, ensure that the probe is epproximately centered in the vial.

opooao

SPS 4 Auto sampler

iﬁ Service not applicable

O Clean the spill tray, rack Iocation mat, end frames and chassis with a damp soft cloth and
diluted rild detergenit

Clean the auto gamgler cover panels, if cover kit is installed, with damestic window cleaner,
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-gxis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or darmaged connectars

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all whing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

Test using custormer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the pasition.

o :[ B on

AVS 4, 6, 7 Advanced Valve System

7 Service nat applicable

O Replace vahe rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Revision: ADZ lssued. 21 January 2022
Decumeant Murber: GE0T4-90075 mageeat 14
© Agilent Technalogies, Inc. 2022
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From bexight i Cuscoen

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system win
Leave system in anidle state- on and purging.

Guldance If the PM servics is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checikaut

Service Review

' Attach svailable reports/printouts of all tests to this documnentation.
& Record the Preventive Maintenancs service aotivity in the customer's records/logbook,
F' Record the PM event in the Smart Alerts logback, If applicable.
Update/reset instrument maintenance counters as appropriate.
Ifll Affix the P sticker to the system or instrumant logboolk based an the customer's request.
Il‘f Complete the Service Engineer Comments section if there are additional comments.
@ Review this service, parts replaced, and t2st results obtained with the custormer

If the instrument firmware was updated, recard the details of the change in the Service
Enginear's Commerts box. Systems in & compliant envirenmant may need additional
docurmentation

Complete the Signature Page with both Service Engi and Cust;

Revision: A 02, Issuad 21 Januery 2022 g "
Dogurment Nurriber, GBO14-50075 Sige 0ot W "'_{}_"' Agllem
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From lrsight 10 Ditcarms

ICP-OES adjustment

P_‘l Check position of Zn peak, adjust if required

Check Argon Ratio, adjust to specified value if required.
@ Perform Detector Calibration.
# Perform Instrument Calibration

Record Post-PM instrument performance

@ Run Instrument Performance test.
@ Record results in Instrument Perfarmance Test Results Table - Past PM
Iﬁ For systems using ICP Expert version 7.3 and abowve, run the following Instrument tests

 Subsystern Communications Test
Adr Flow

o Water Flow
Gas Flows
RF Generatar

& Camera Test

Ir Optics Test

@ Nebulizer Test

L{ Record the result in the Instrument Test Resuits Table

Fetsion: A UL lsusd 37 Ssuary 2022
Bacumant Numbar. G0N AG007E Paged. o A
& Agilart Technctogies, nc 3022
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Test Results

Instrument Performance Test Results Table

Mote: These measurements do not form part of any specification and are for reference only

Pri P Sensitvity Check Post PM Sensitvty Check

Radial : Acxial R-.a:rual . Aial
Zn #13.657 nm SABR A0n. s Gaah A A%00. % 3 Gl L
M 257,610 nm SRR 3L D 792089.3 VA5ER .\ | 248429
21396 152 nm S8R ALY &6 .5 V9. b
K 766,491 nm S8R i .6 Nz 1.4 33 3

* Aulal result is not applicable for G307 6AS, G301 244 Radial View instruments

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only

Instrument Test Result
Subsystern Communications Test ?3.55
Air Flaw ?835
‘Witar Flow &ﬁj
s Bass
RF Generator ?353
Camera Test fass
Optics Test Pass
Mabultzer test l P?S)

Flevaion. ADZ. issaed. 21 Janusy 2022
Document Murmber GE714-30075 ageTlaf 14
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Agilent 5100, 5170 Preventive Martenance Checklis

ICP-OES Status Results Table

CrossLab

Fion insight o Tucome

Mote: Thesa measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On
i 215453 vae 220.613 8.
Mains Current 5040 A 0.4 2
Instrumen Tempesature L0 °C 25 C
RF Air Flow {sensor speed) 5.0 He a0 Hz
Plagma Exhaust Ternperaiun Mo measuremant 39 2 ‘C
Water Flow Dscillator Mo measurgmaent T Limin
Water Flow Detestor 0.5 4 Lfmin o Limin
Vister inlet Temgeratun "y c "% b
Fulychtomator Tamperatin 35.0 © 5.6 L
LD Temperature . © _36.4 ©
Therrmal Stabilizer 35.0 < 350 ©
Argon Supply Pressura £55%.51 k!:‘a: C0% 63 kPa
Purge Gas Supply Pressure*1 65a &Y L 623 ¥Pa
Opfion Gas Supply Pressure*? - kPa | - kP&
Mebulizer Flow Mo rreasurarment 0.0 Lfmin
Nebuilizer Back Pressura Nao measumment 66 30 ¥Pa
Flasrma Gas Flow No measurament .G Limin
'nuxllia')r Gas Flow Mo measurement 480 Limin
RF Fowar Na messursment noa 5 w
RF Supgly Current No messirament % 223 A
RF Supply Voltage Mo mezsuement A% & Ay v
*1 if option instalied
Demarer arber GOV pogniZot M - Agilent
& Agilent Technalagies, Inc. 2022 4
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Signature Page

Service Engineer Comments (optional)

Agilent
Cross

Lab

Fream Iright o Outcsma

If there are any specific poinis you wish to note as part of perfarming the installation or ather
items of interest for the customer, please write in this box.

Service Verification

Service Request Number
6008 33N10

Sarvice Enginear Nema

Kanwakoim S,

Sarvice Engi Signatura;
Kanpskoin

Tatal numiber o pages in this document,

W

Revision ADZ lssued: 21 Jaruary 2022

Document Number GEIT4I07S
@ Agilent Teshnolagies, e 2022

Date Service Completed:
b Woy 013

Customar Neme

H?H)W
Customer Signature:

Agrosn

agelbor

On kﬂ "3
{)nktmg

- Agilent
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Consumed PM Parts
I T i) Productor Model#  Quantity
Part Description Part Number where used consumed
Asiat Pre-Optiz Window 6801068014 o S \
Radial Pre-Cptic Windaow GBO10-68015 Al %
Agilent Gol Clear Coolant Fhid 57690037 S er =
Purge Gas Filter GE010-60138 Al kY
Alr intet filier GROOO-68002 All Al
High Capacity Air Fiiter GBO10-50183 Cptional -
Rotorsael for 67 port valve for AVEES? GE494-50002 CA4G40/GE4SS -
Rotor seal for 4 port vale for AVE4 GR493-60007 Ga4h3a =
?I!rn\‘se schution 1 rinse station 25mM X couynanizg SPg 4 =
Earky connector 2.5mm-1.Smm (D GB410-80124 sP5 4 -
PG waste tubing Bmm od £ Smmid. 2m  GBA410:807122 SPs4 =
Additional Pars may be required from engineer's stack:
¥ i e bt 5410047500 SPS3 -
Zaxis deive bek 5410047400 SRS 3 -
Peristiltic purnp tubing, PVC SobvaFlex, 3
bridped, 3710049000 SPS4 -
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
] Section Not Applicable.
; ] Product or Model#  Quantity
Part Description Part Number whare used consumed
Revsion A G2 issued 1 Jaruary 5022 bt =
Bocsrertsthes SBOVA0TS e Moo 14 Agilent
& Agilent Technalogies, Inc. 2052 W
H
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Report Summary
Instrument Model Agilent 5100/5110 VOV ICP-OES
Instrument ID GBOT1AGEM 5A
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmcare Version 3442
Testad By Kanyakom S,
Test Completed On 11132023 9:18:24 AM
Result Summary
Subsystem Communications Test Skipped
Al Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Shipped
Optics Test Suipped
Achanced Valve System Test Skipped
Resolution Test Pass
Sensilivity Test Fail
Pracision Test Pass
Page 1of 4
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Mn (257.610 nm)

Sensitivity Test Fail

Radial
Elemant Wavelangth Specification  Method  Ratie Standard Blank
As (188,980 nm) =460 SRBR 1420 9585 417
Se (196.025 nm) z41.0 SRER 1059 8374 675
Zn (213857 nm) =1421.0 SRER 41803 443725 11186
Phb (220.353 nm) 24B8.0 SRER 2139 25213 125.4
Mn (257 610 nm) = 3518.0 SRER 13881.0 2786517 4158
Al {296,152 nm} =34 SBR 121 522687 39843
Ba (423.408 nm) 2340 SBR 185.6 22943728 122800
¥ (756,491 nm) 218 SBR a0 107401.4 118767

Aodal
Elemant Wavelength Specification  Methed  Ralie Standard Blank
As {188,580 nm) =080 SRBR 1689.4 2285.0 128.5
Se (196.026 nm) = 1580 ERER 168.7 28137 2138
Zn (208,200 nm) 22340 SRER a05.0 101584 t23.0
Zn (213857 nm) =1743.0 SRER Ba40.9 1357606 3805
Cd {214.43% nm) 242270 SRBR 589768 H2821.3 2739
Pb (220.353 nm) = 3200 SRER 4548 101112 451.1

2 10625.0 SRBR 272853 11261181 16857.0

Cr (267716 nm} =1048.0 SRBR 3p4g2 1448753 13220
Cu {324 754 nm) =180 SBR 49.2 341488.7 67982
Al (396,152 nm) 260 SBR 1448 23532158 15043.9
Ba (493 408 nm) 2E0.0 SBR 1833 83831013 455383
K (7E6.491 nm) =240 BBR a2 14470452 448171
Page Jof 4
v
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Resolution Test Pass
Element Wavelength Specification  Widlh

N {174.213 nim) S8.40 552

As (188,980 nm) <820 512

C (183,027 nm) =150 831

Mo (202.032 nm) 2820 535

Cr [208.158 nm) <13.40 899

Zn (213857 nm) 2870 654

Pb (220,353 nm) 0,50 T8

Ce (228,615 nm) =17.20 11.68

Ba (230,424 nm) =840 727

Mn (257 510 nm) <1330 .48

Bn (260,558 nm) £20.30 14.18

Cr (267718 nm) =11.00 B.01

Cu (324,754 nm) £25.00 18.89

Cu (327,395 nm) 51420 1129

Sr {338.071 nm) £33.50 24 46

Ba (455.403 nm) £ 44.00 3362

Sr (460,733 nm) 5 36.00 17.37

Ba (493.408 nm) £ 36.00 2547

Ba (514.171 nm) £42.00 2543

Ar {675.283 nm} £74.00 8050

K (T56.431 nm) < 80.00 65.33

Page 2 cfd
enaslinuny
Precision Test Pass
| Radial
Element W g M d
Value % RSD

As (188,980 nm) 5260 122

Se (195,026 nm) 52680 076

Zn (212,857 nm) s1.50 0.33

Pb (220,353 nm) <280 0.36

Mn {257.610 nm) 150 0.45

Al {396,152 nm) 150 0.7

Ba (4593.408 nm) 150 0.68

K (TEE.491 nim) 5150 0.33

Aial

Element

Walue % RSD

As (188.980 nm} =150 053

Se (196.026 nm) 150 G.87

Zn (206.200 nm) =150 0.59

Zn (213.857 nm} =150 45

Cd (214,435 nm) =150 oo

Pb (220,353 nm) =150 0.36

Mn (257,610 nm) £1.50 085

Cr (267716 nm) <150 0.55

Cu (324.754 nm) <150 089

Al (396152 nm) <150 083

Ba (453.408 nm) <150 0.85

K (786.491 nm} <150 113

Page 4 of 4
nanslinugu

Report Summary

Instrument Model Agilent 510075110 VOV ICP-0ES
Instrument ID GBO11AMGE015A

Instrurnent Serial Number MY 18030001

Software Version 7.5.1.9507

Firmware Version 3442

Tested By Kanyakemn 5.

Test Compieted On 111132023 11:10:02 AM
| Result Summary

Subsystern Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pasg
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Tesgl Bass
Subsystem Communications Test Pass
Optics Test Pass
Radial Aotial
Intensity 3522064 4003312
Wavelength 737212 737212
Page 1 of 4
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[ Resolution Test

Sensitivity Test
Radial

As (188.980 nm) 460
Se (196.026 nm) =4
Zn (213857 nm) =1421.0
Pb {220,353 nm) ZaA50
Mn (257.640 nm) 23518.0
A [398.152 nm) =34

Bia (493 408 nm) =34.0

K (766,401 nm) =18

Auaal

Pass.
Element Wavelangih Specification  Widlh
N (174,213 nm) 5940 652
A5 (188,980 nm) 820 608
C {193,027 nm) <1150 833
Mo (202.032 nm) =820 631
Cr {208.158 nm} =13.40 ase
£n {213,857 nm) SETOH B73
Pb {220.353 nm) =850 7.0z
Co (228815 nm} s1r.20 11.85
Ba (230.424 nm) =340 7.8
Mn (257810 nm) = 13.30 .46
Mn {250.568 nm) =20.30 14.05
Cr (267.718 nm) =100 T82
Cu (324754 nm) 22500 18.84
Cur (327385 nm) = 14.20 1.3
Sr{338.071 nm) =3350 2418
Ba (455,403 nm) 54400 33.28
Sr (450.733 nm) 536.00 741
Ba (493,408 nm) =38.00 2543
Ba (§14.171 nm) 4200 527
Ar (675.283 nm) £74.00 56.87
K (768 491 nm) = 80.00 66.8B
enaslinuny
Precision Test Pass
Radial
Elemant
Value % RSD
As (188,980 nm} =260 0.85
Se {196.028 nm) <280 126
20 (213,857 nm) £150 042
Pb (220,353 nm) =260 054
Mn {257 610 nm) 5150 080
Al (396,152 nm) =180 047
Ba (493.408 nm) £150 068
K (TEE.487 nm) =150 0.50
Axtal
Elemant Wavel o " 4
Value % RSD
As (188,980 nm) <150 0.42
Se (195.026 nm) < 1.50 0es
Zn (206.200 nm) £ 150 042
Zn {213.857 nm) %150 0.54
Cd (214,439 nm) <150 042
Pt (220.353 nm) 5150 nz2
Mn (257610 nm} 2150 0.54
Cr (287,716 nm) =1.50 049
Cu (324,754 nm) =150 085
Al {206.152 nam) =150 081
Ba {#£53.408 nm) =150 o7a
K (766431 nm) 5150 1.00

nanslinugu

As (188,980 nm) =208.0
Sa {1968.026 nm) 2158.0
Zn (208,200 nm) =240
Zn (213.857 nm) =17430
Gd {214.438 nm) 2472770
Pb (220.353 nm) 23200
Mn {257 610 nm) = 10625.0
Cr{267.716 nm) =1048.0
Cu (324754 nm) =190
Al {386.152 nm) =60

Ba {493,408 nm) =800

K (758.481 nm) 2240

Element Wavelength  Specification  Method

SRBR
SRER
SRER
SRER
SRBR
SER
SBR
SBR

Element Wavelangth Specification  Mathod

SRER
SRER
SRER
SRER
SRER
SRBR
SRER
SRER
SBR
SBR
SBR
SBR

Ratia
1686
1224
4700.8
2360
145631
118
1706
T4

248
183.0
10832
75642
EB47.3
5183
29602 5
4366.6
468
168
2036

Slandard Blank

1264.6 533
1256.0 90.7
536701 130.7
31008 185.7

318308.1 476.2

585105 47616
24808356 145142
117698.7 140241

Standard Blank
27062 142.8
32628 2559
127548 1353
1868839 427.8
1162817 304.4
124902 530.3
13058525  1890.2
1733434 15479
3510030 75605
2740205  16498.6
20289146 441221
17015214 417718

Page 3aof 4
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Report Sum!ﬁury'
Instrument Model
Insirument 1D

Instrument Serial Number
Software Versicn
Firmware Version

Tested By

Teat Completed On

Result Summary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test

RF Ganerator Test

Camera Test

Oplics Test

| Advanced Valve System Test

| Resolution Test
| Sensitivity Test
Precision Tasl

Subsystem Communications Test

| Air Flow Test

Agilent 510005110 VDV ICP-0ES
GBOTIAIGED1SA

MY 18030001
7.3.1.9807
3442
Kanyakom 5.

T H2023 11:15:43 AM

| 30% Alr Flow (relative  75% Air Flow {relative
speed) speed)
14.00 2000
Water Flow Test
{Lfmin)
127 0.81

2037

Skippad
Skipped
Skipped
Skipped
Skipped

Pass

Pass

Pass.

RF Water Flow{Limin}  Camera Water Flow  Water Inlet Temperature
e

Page 1 0f2
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Gas Flows Tast Pass
MNebulizer  Actual Flow — Back Auxilary Actual Flow  Back
Targst Flow Pressune Targst Flow Pressure
oo 070 27162 2.00 200 111,13
Makeup Actual Flow — Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
200 200 115.00 18.00 17.94 zn
RF Generator Test Pass
RF Power Supply Test Passad
RF Power Supply (V) 147380
RF Oscifator Test Passed
RF Oscifator Frequency 25843
IMHz)
Wk Call Current (A} 44,410
RF Power Supply Current (A) 1598
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.361 Passed
Dark Cument Test &000 0.778 Passed
Array Test 5 0.025 Passed
Linearity Test 0118 Passed
Paga 2 of 2
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