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e CALBRATION 0357 NSC - TSI - TIS 17025
63/14.15, 67/35.36 CALIBRATION 0367
Peachitasa 7,7/1, Rl Watthapes, Bangkkys, Flow measurement labeoratary # Certif CL-DOB-66 Page 2 of 2 Pages
Banghesk 10600 Thaiend) Cafibration services depariment.
MEAL AR SN TE
The Orifice gas flow device was calibrated by dirsct thod with the ¥ {Reats Meter], The Humid air was used as a
CERTIFICATE OF CALIBRATION macllurn in the systes), The stendard canditions are 25°C [238.15 K] and 760 mmsig for stancard temperatire ani standsrd pressure respectively.
Centificate No. 1 CL-008-68 Page 1 of 2 Pages
Table 1: The results of @2 Standard calibration data
Flow rate Prossurs | Tempersture | Tempersture | Apmeter | Ap Orfice Standard Fl
MEASUREMENT ITEM  Top Load Orifien Callbration pracedire: Fiate 1Pal ma] [T ¥ el
MANUFACTURER TiscH The Drifice gus flaw dievice was calliratéd agakse m'fimin mmHg £ c mimHg inH0 i
MODELTYPE S TE-S02RA Stondard Ratary Disploce niant-Meter (Rols 1 0705 T5E320 2444 FrEg] 50462 12 1053 D653
SERIAL NUMBER <2826 MMeter) Made! G5/WAC/Wa-db, The Wi-GL-004 ] 1001 758356 429 7150 IBELD 2376 1582 o554
1D NUMBER - we ispd f 4 cotibrtion g 3 1117 758415 2401 2347 31482 3008 1734 1,074
ACRECONED " 1166 758488 2386 FEEN 28640 3390 1815 1128
CUSTOMER * Integrated Research Center Campany Limited, Trocepiiiy: ; s 1418 T5R54 23.98 2m 18777 5030 2245 1387
123 Moo 2, Thatooe, Srimahaphete, Brachinburl 25140, 'Tm"w?:mm“?“dm
i, standarels, and to reaflzativn of the internotianal Slape fu): Lez7a?
systerm of units (SIf through the V3L (National Intarcapt {5} 001273
Metraiogy institite of Netheriands} via Certificate
RECEIVED DATE £ 20 Mar 2023 smber, E2213901 " i Carrelation cocfficient (): 089881
MEASUREMENT DATE + 24 Agr 2023 %
\SSUE DATE 1 24 Apr 2023 oty of Mecmwecseas Uncertainty (=2} QoS m'fmin
The reported wncertainty of measurament i based
on the standard uneertainty multiplied by o
ENVIRONMENTAL CONDITIONS: coverage factor k=2, Which for o rorml
Ambient condition in the laboratory are as follow: aitribition correspomds fo o covernge prabhilty Table 2: The resufts of @ actual calibration data.
Temmerature 12330230 {3 of SppTeRimainy S35, T fur 1 1
e Moy ot il _‘f_ e - P L ianee with the GUM i | Flaw rate Frml‘n Tm?;-?mr: Yur;::lnm Ap_meter | Ap_Orifien i Standard Flow [0a]
Atmispheric Prassure 10410 L) v o dmvei i o
ot - Guide to the expressian of uncertointy i i i i - by ot i
measuremenr 1 0705 FET) 2444 FEET] 50,462 1122 664 [T
2 1001 T5RIEE 2820 290 16610 2376 0568 0354
CAUBRATION CONDITION: ) 3 1117 758415 2401 2347 31484 2004 1,085 1073
Preconditioning 24 heairs it ambsient conditions. 4 1166 T58:484 2356 PR 25640 3290 1135 1122
Messurement Condition + The average values during messurement ave 24.4 °C and 51, 3%AH, 5 1418 758.584 20.98 23.81 18777 5.030 1404 1385
Slope ful: .
TABULATION OF RESLILTS: i) b
The table an next page give the measured vakues. et (b Bt
Carreistion coefficlont {¢);  0.99481
Uncertainty {& = 2): 0015 m'fmin
***End of Certificate of Calibration®**
J g ; ’,%l— J
o S NAC
Callbrated by: NAC Aparoved signatary: i
Mir. Parinys Booncharoen HRANATE ASSOCIATES CO,, |
1 Mir, Sarawit Thachatad JIRANATE ASSOCIATES COL, L7 Calibration Department Manager -
51 M Btraparn Levtscmphcl —_—
THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OSTAINED
1N WRITING FROM THE LABORATORY
4% INTRO TSC Company Limited 4% INTRO TSC Company Limited
INTRO Calibration Center Measuring and Testing Instrument INTRQ Calibration Center Measuring and Testing Instrument
461155 R, Bangkok 10230, Thailand e v 46/155 Nualchan Rd., Mualchan, Bungkum, Bangkok 10230, Thailand
TS e n a7 Fa 6623634427 Eomail info@intro.co.th et Tel | +66-2363-4417-21 Fux : +66-2363-4427 E-mail : infoi@intro.co.th
Certificate Number : MBI-1§43-2022 Page 2 af 2 Pages

Certificate of Calibration

Certificate Number 1 MB1-1843-2012 Page | of 2 Pages
Equipment : Electronic Balance
tandand i L covenge

Manufacturer @ Sartorius fhctor &, g g & e confidience ol irmles) T wnserttinty
Model : BEATIS-CW evaluaticn s by ! in UKAS MI0O:

This eatitention certificale dosuments the tmceability 1o milioml standards, which
Serlial Number 31591470 i the it of messurement accoeding to the Inlermational System of Units { 51,
1D Number : NiA Thie Certificate may not be reproduced ofher than in full excopt with the prior writien

‘appunval of Catitmdios Center, Iatra TSC Co.Lid,
Max Capacity : 220(g)
Resolution : 0.0001 (g}
Cugtomer Reference : Log7 Customer : INTEGRATED RESEARCH CENTER CO.LTD.
TSRS No.: CSRS19851022 122 Moo 2, T. Thitoom,
Date of Recelpt : 26-Oct-22 A Srimnhnphote, Prachinburi 25140
Date of Calibration : 31-Oct-22 Location 1 WATER LAP IP-1

Condition of this result of calibration

1, Referenee Standard Instruments ©

Instruments Madel Serial No. Certifieate No. Due Date
Weight set (| mg to 200 g) Class E2 K-1B71/20 1468314520 22-Nov-12
2, This Certification s traceable 1o the il Syst  Unit maintained at : -

- Wational Institute of Metrolagy {Thailand)
3, This result of calibration was found accurate as shown on date and place of calibration only,

Method :  Measurernent In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref © Lab 14 201%

Environmental Conditions :

Temperature ; ( 30 + 10 )°C Humidity : { 5020 ) % Air Pressure :{ 10004 10 ) mbar

Callbrated Byt Mr. Lek Infasen Approved Signatory ;: Tl

Date of Tssued : 3-Nov-22
FM-CL-11-05

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading
MNominal Valoe Standard Deviation Maximum diff. Between succesive
(g) (g) (g}
200 (L0000 0.0000
2. Error of indication from norminal value
Balanee Reading
Nominal Value | Balance Reading | Correctbon Value | Uncertainty (=) Tactor & ek i
tg) (g) (g} (g) (g}
Unload 0.0000 0.0000 0.000DES .00 -
20 20,0400} .00} 0.00010 2.00 =
4 400000 CLODDD 00013 2.00 E
0 G0.0000 0.0000 0.00021 200 =
BO R0.0000 0.0000 0.00021 2.00 -
10 100.0000 01,4000 0.00022 200 -
120 12000000 01,0000 0,00040 200 =
140 140.0000 00000 0.00040 .00 5
160 1600000 0.0000 0.00040 200 &
180 1EOLO000 .00 (00040 2.00
200 200.0000 0,0000 0.00040 2400 =
3, Eveentric or off-center loading
Reference Position
Hominal Yokt Position 1 Poaition 2 Position 3 Pagition 4 Position 5§
(g) (g) tg) (g) (g) (g)
10 1000000 1000000 100.0000 1010000 100.0000

Eecentric Error = 0.0000 (g)

End of report




<% INTRO TSC Company Limited A,

INTRO calibration Center Measuring and Testing Instrument
\ 46/155 Nualchan Rd., Nualchan, Bunghum, Bangkok 10230, Thailand Ml
’ Tel : +66-2363-4417-21 Fax : #66-2363-4427 E-mail : info@intro.co.th

)

. INTRO TSC Company Limited

INTRQ Calibration Center Measuring and Testing Instrument
-_e 460155 Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th

Certificate of Calibration

Certificate Number : MEBI1-1544-2022 Page | of 2 Pages
Equipment
Egquipmen
1 covemge

Manufactures: Sartociug Tector &, providing a kevel of confidercs of spproimately 95 %, The ancersainty
Madel ME36S evaluation has be ied ot in ith UKAS M3003

This calibration ertificain documants the. imesability in mafinml standards,  which
Serial Number : 27206085 System of Unis {51,
ID Number : NIA This Certificase may not be reprodeced ofser than in full excopt with the pricr writien

approval of Ot Cesser, [nta TSC Co.Lid,
Max Capacity : 31000 mg )
Resolution ¢ 0.001 (mg )

Customer Reference 3 LOR? Customer : INTEGRATED RESEARCH CENTER CO. LTD.

CSRS Nou: CSRS19851022 122 Moo 2, T. Thatoom,

Date of Receipt 28-0ct-22 A Srimahaphote, Prachinburi 25140
Date of Calibration : 3-0ct-22 Location : WATER LAB [P-|

Condition of this result af calibration

1. Referencs Standard instruments :

Instruments Model Serial No. Certificate No. Dhue Date
Weight set (1 my to 200 g) Class B2 E-187120 1046873 14520 22-Nov-22
2. This Certification is traceable 1o the | fonal System of Unit madntained af < -

- National Institute of Metrobogy (Thailand)
3, This result of calibration was found sccurate as shown on date and place of calibration only.

Method 1 Measurement In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref : Lab 14 : 2019

Environmental Conditions <

Temperature : { 30 = 10 )°C Humidity : { 30=20) % Alr Pressure = ( 1010 10 ) mbar

Calibrated By ¢ Mr, Lek Intasen Approved Signatory : .
Dateof lssued 1 3-Now-22 Ms. Nathee Keamehaiyaphoom
FM-CL-11-05

TTISTR

NSC-TISI-TIS 17025
CALIBRATION 0007

Certificate Number : MB1-1844-2012 Page 2 of 2 Pages
Calibration Result { Welght } : Without Adjustment
1. Repeatability of Reading
Naominal Vibue diff. Between succesive
(mg) (mg) (mg)
0000 0.0008 ooz
2. Error of indication from norminal value
Balance Reading
Nominal Value | Balance Reading | Correction Value | Uneertainty (=) factor & —
(mg) (mg) (g ) (mg) (mg)
Unboad (000 0.000 (0084 2.00 =
3000 3000.003 “0.003 0.028 200
G000 A000,007 -0.007 LT 100 =
5000 G000.016 L6 0043 00 =
12000 11000084 LOLE 010 ann =
15000 14999976 n.024 010 200 =
1RODDG 17999.967 0033 010 200 =
21000 999,953 0.047 0.13 2.00 e
24000 23999.943 0057 (PR k] 200 =
27000 26599938 0062 0.13 2100 s
30000 29909573 0.078 013 200 =
3. Eccentric or off-center loading
Reference Position
Homimal Yeiex Pasition | Position 2 Position 3 Position 4 Position §
{mg) (mg) (mg) (mg) (mg) (mg)
i) 9999.997 9999.998 9999988 PO5.UE3 4999 988
Ecceniric Errar = 0014 (mg}

End of report

NSC-TISFTIS 17028

TUVTISTR CALIBRATION D237

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC No. EEL. BP. 15210166

CALIBRATION CERTIFICATE

by Integrated R h Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at 3 ical and El i is Lat v, Industrial Metrology and Testing Service Centre.
Soi 1C, Bengpoo Industrial Estate, Sukl it Rd., A.Muang, Samutprakon 10280,
Instrument Calibrated Ambient Environment
Description : Integrating Sound Level Meter Temperature (3230
Manufacturer $ACO Relative Humidity {50+ 15) %

Model <6236
Serial No.

Ambient Pressure 5 (101,325+1.5) kPa
: 192016

Microphone ; Type TO52ZNR No. 73305
Preamplifier £

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

Condenser Microphone Brilel&Kjar 4180 S/N 2889871,

Decade Attennator Ando AL-205 SN 00464602

Function/Arhitrary Waveform Generator Agilent 33220A S/N MY44042668.
DF-193A 8/N 122037,

re

Digital Function Synthesizer NF E) e I

. Digital Multimeter Fluke B520A 8/N 4985007,
Pistonphone Rion NC-72 S/ 00402446,

Measuring Amplifier Brilel&[Kjer 2636 S/M 1537484,

o Mmoo

Date of Receipt + 13 Jan. 2023

Date of Calibration  : 7-8 Feb, 2023 179

The results relate anty to the items testedicatibrsted or velus essigned

. THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-66/0219 MTC Ne. EEL. BP. 132/0166
9. Power Amplifier Briel&Kjer 2706 /N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11, Digital Multimeter Agilent 34401A SN MY 44005560,
12. B ble A Tamag TPA-303A S/N 2212,

Calibration Procedure :
This i was clit no CP-102-02 and CP-102-03, which

were based on TEC 61672-3 Elcctroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration

d by using ion p i

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

This instrument has been calibrated against standards maintained at the Electrical 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 uncertainty is based upon a standard uncertainty multiplied by a coverage factor
=2, providing a level of i

fid of app 1y 95%.

Date of Calibration  : 7-8 Feb. 2023 2/9

The resuits relate only to the tems tested/caiibrated of value assigned

Advertisng the ReportACertificat and publicty of the maults except in full ane prohdbited unkess weitten permission is obtained from the govemor of TISTR.

FMBLMTC.O02 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tarnbon Khilong Ha, Amphos Khiong Luang, 5ol 1€, Bangpoo industrial Estate, Sukhurmyit Apad, 196 Phaharyothin Rasd, Chatucha, Banghok 10900,
Changwat Pathurnthani 12120, Thailand Aemiphoe Muang, Chargwat Sarmutprakan 10260, Thefland  Thakand
Tal. [56) 02577 000 Tel [56) 0 2323 1672-80 eaf. 115, 116 Ted, (66) 0 2579 1121-30 ext. 5215, 5225, 517
Fa (66} Q 2577 9009 Fae (66 0 2522 $165 Fax. [46) 0 2579 8502
E-miail : orth tetrorth  E-mail - th E-mall : sumaleagtistrornth

Advertising the Report/Cenificate and publicity of the results except in full ant prohitited Lnless written parmission & atitsned from the governor of TSTR.

FMEBLMTCODZ Rev.d

Head Office Office/Laboratory Office
35 M 3 Tambon Khiong Ha Amphoe Fhiorg Luang, 5o 1T, Bangpoo industrial Estate, Sukhumit Road, 196 Phahomyothin Aoad, Chatuchak, Bargkok 10900,
Changwat Pathumthani 12120, Thaland Arnphoe Muarg, Changwar Samutpraken 10280, Thaland  Thadand

Tel. (86} 0 2577 5000 Ted, (661 0 2323 1672-80 ext. 115, 116
Fax. (66) b 25TT 9009 Fax. [66) 0 2323 9165
E-mall : umpaltistr.on th Websitenwsawtistrorth  Ernall : mtcgptistr.onth

Tel. (861 © 2579 1121-30 ext. 5218, 5225, 5247
Fant {66) 0 2579 B552
E-mal - sumaleetutr.arth




NSC-TISI-TES 17025

VTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 15270166

1. Absolute Sensitivity
Reference Measured value (dB) | Deviation T L
Acausiic Signai wahie
(dB) Before adjust] Alter adjust|  (dB) (+dB) (B}
113.96 109.6 1138 01 Lo 0.30 MNA
Note: The external calibrati i was firstly perle d. The internal calik |
was then completed at the display of 115.7 dB.
2. Self-generated noise
2.1 Normal test
Mensured value L i Maxi permitied
(du) {+dB) uncertainty of messurement (+dB)
19.8 .10 MA

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

Frequency | Measured value |1 ity Maximum-permitied
Weighting (dB) (+iB) unceriainty of measurement (+dB)
A-Weight 147 0.10 NiA
C-Weight 206 010 NA
Flat 24.6 0.10 N
Date of Calibration - 7-8 Feb. 2023 g

rA

The results relate only to the tems testedrcalibrated o value assigned
Acvertising the Repor/Certificate and publicity of the results except in full are prohibitad unless witten permissicn is obtaired from the gowemor of TISTR

FMLBLMTC.002 Rev.q
Head Office

35 b 3 Tambon Khlong Ha, Amphoe Zhlong Lusng,
Changwat Pathurmthand 12120, Thatand

Tal, (64} 0 2677 5000

Fax. (66 0 2577 9009

E-mal : rurnpesigtisir.onth Wabsitawwwetistr.orth

Office/Laboratory Office

i 1C, Bangean Industrial Estate, Sukhurmt Road, 19 Phahoryothin Aoad, Chatuchak, Bangleok 10800,
Amphos Muang, Changwat Sarmdprakan 10280, Thatand  Thaland

Tet, (66 0 2323 1672-80 axt. 115, 116 Tel 56) 0 2579 1121-30 ext. 5219, 5225, 3217
Fax. 166) 0 2323 9165 Fax. (66 02579 552

E-rasd : mtogtistr.orth E-mal ; sumaleegtistr.orth

WSC-TISITIS 17025
ITISTR CALIBRATION 0037

NSC-TISI-TES 17025

29TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]
Request No, 21-66/0219 MTC No. EEL. BP, 152/0166

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response | Acceptance limit elass 2 | U i permitted
{Hz) [ Flat {dmy (+dR) inty of (+dB
125 0.2 0.0 +1.5 0435 0.6
1000 0.5 L5 -03 1.0 043 0.6
3000 1.7 -7 2.0 +5.0 045 07

4, Electrical signal test of frequency weightings

Frequency | Devintion from frequency response | Acceptance limit class 2 | L permitted

(Hz} A-weight | C-weight Flat (dB) (+dB)  [uncertainty of messurement (+dB
63 0l 0.0 0.0 +2.0 020 0.6
125 0.0 0.0 0.0 *1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 05
S04 0.0 0.0 0.0 1.5 020 0.6

1000 0.0 0.0 0.0 +1.0 0.20 0.6

2000 -0l 0.1 00 0 0.20 0.6

4000 -0.4 0.4 -1 +3.0 0.20 0.6

B 00 0.7 0.7 0.2 +5.0 0.20 07

Diate of Calibration  : 7-8 Feb. 2023 479

4
The mesults relate anly ta the iems fested/calibated o value assined,
Acvertising the Repont/Certificate and publicity of the results except in full s/ prohibted unless witten permission 15 obtained from the govemaor of TISTR

FIELMTC.OZ fiav.d
Head Office o

35 Mu 3 Tambon Khlong Ha, Amphoe Khong Luang. Sl 1, Bangpoa Industrish Estate; Sukiumyit Road,
Changwat Pathumthani 12120, Thatard

Tel. {66} 0 2577 9000

Fasx, (66) 0 2577 9009

E-miafl : umpalgstistr o th Websiteowww tistrorth

Dffice

156 Phahomothin Road, Chatuchiak, Barsghok 10400,
Armphoe Muang Changwat Samutprken 10080, Thalend  Thailand

Tel. (66) 0 2325 1672-80 mxt, 115, 116 Tel {66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax [56) 0 2323 9165 Fax. (661 0 2579 8592

E-rrail : mitcgtistr.onth E-nal ; sumalee@tatrorth

MSC-TISI-TIS 17025

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTI)
Request No. 21-66/0219 MTC No. EEL. BP. 152/0166

5. Long-term stability

Time Measured Value | Devinted value | A lirnit L i i parmitted
elass 2 uncertainty of messurement
(dB) (dB) (+dB) (+dB} (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0

6. Frequency and time weightings at 1 kHz

6.1 Freg at1 kHz
Frequency | Measured value | Deviated value P lirmit L i M permitted
Weighting class 2 uncerlainty of measrement
[ H] (dB] (+dB) (+dB) (+dB)
A-welght 94.0 0.0 0.2 020 0.2
C-weight 24.0 0o 0.2 020 2
Flat 94.1 0.1 02 0.20 02

6.2 Time welghtings at 1 kHz

Frequency | Measured value | Deviated vulue plance limit | 1 i Maximunpermitted
Weighting class 2 unceriginty of measurement
{dB} (dB] (xdB) (+dB) (£dB)
Fast 4.0 0.0 [N} 020 0.2
Slow 94.0 0.0 01 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 7-8 Feb. 2023 5/9

T — R

The results relate anty to the items tested/calibrated or value assgnoed
#dvertising the Repoet/Certificate and publicty of the rsults sxcept in fuil are prohibited unkess witten permission 1 chtained from the govemer of TISTR

FITISTR CALIBRATION 00137
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-66/0219 MTC No. EEL. BP. 132/0166
7. Level linearity on the reference level range
A Measured value | Deviated value Lirmit L ity i permitied
value wliss 2 uneertainty of measurement
1B} {48} (dE) (B} (+dB) (xdB)
122 1222 0.2 1.1 030 03
121 121.2 02 11 0.30 03
120 120.1 0.1 11 0,30 03
1e 118.1 0.1 1.1 030 0.3
114 1141 0l 11 0.30 0.3
108 109.1 0.1 L1 0.30 03
104 103.9 0.1 L1 030 03
99 9.1 ol L1 030 0.3
94 94.0 0.0 11 0.30 03
80 89.0 0.0 L1 (.30 0.3
B4 239 0.1 L1 0.30 0.3
7% 792 0.2 11 0.30 0.3
74 74.2 0z L1 0.30 0.3
69 69.2 02 L1 0.30 0.3
64 64.1 0.1 1.1 030 03
3% 59.1 0.1 1.1 0.30 03
54 54,1 0.l 1.1 0.30 03
49 49.1 0.1 L1 030 03
44 44.2 02 L1 0.30 0.3
39 39.1 01 1.1 0.30 0.3
34 343 03 11 0.30 0.3
Date of Calibration  ; 7-8 Feb. 2023 6/9
f
The rasults relate anty to the items tested/calibrated o valus assgred
Advertising the Report/Cestificate and publicity of the nesults except in fuil are probibited unkess written permission i cltained from the govemor of TISTR

FM.BLMTC.002 Reved
Head Office

35 M 3 Tamban Knlong Ha, Amghoe Khiong Lusng,
Changwat Pathumithani 12120, Thailand

Tel. (66] 0 2577 9000

Far. (56) 0 2577 9009

E-rmal ; numpaitisty ot Websieve tistr.or th

Offica/Laboratory Office

Sai 1€, Bangpoo ndustrial Estate, Sukburmdt foad, 196 Prisharyoithin foed, Chatuchak, Rangok 10900,
Amphoe Musng, Changeat Samutprkan 10280, Thaland  Thakiand

Tel [66) ( 2323 1672-60 ext. 115, 116 Tel (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Faw (6] 0 2322 9165 Fax. (66) 0 2579 BS52

E-mail | rvtcagistr.oeth E-mail : sumaleegtistrecth

FILBLMTC.002 R 4
Head Office
35 ki 3 Tarripan Khiong Ha, Armphos Khiong Luars,
Chargwat Pathumthani 12120, Thailand
Tel, [66).0 2577 5000
Fax {56) 0 2577 9009
E-mall : sumpaigtistr.onth Webste s tistr.octh

Offica/Laboratory Office

Sai 1€, Bargpon hdustral Estate, Sukhurmit Aoad, 196 Phaharyothin Aoad, Chatuchak, Bangiok 10900,
Amphoe Musng, Chamgeat Samutprakan 10280, Thaland  Thafand

Tal. [66) 0 2323 167280 e, 115, 116 Tel. {66} 0 2579 1171-30 ext. 5218, 5225, 5217
Fa (64) 0 2323 5165 Fa. (66) 0 2579 B592

E-mail : mitcgstist o th E-mail : sumalee@tistror th




= NSC-TISITIS 7025
IITISTR CALIBRATION 0037

WAC-TISITIS 17025

1TISTR CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/021% MTC No. EEL. BP. 152/0166

7. Level linearity on the reference level range (cont.)

Measured value | Deviated value limit L i il permitied
vlue chass 2
(di} (dB) (a8} (A} (+dB)
33 333 03 11 0.30 0.3
32 313 03 LI 0.30 0.3
i 34 0.4 L1 0.30 a3
30 30.5 0.5 1.1 0.30 .3

8. Level lincarlity including the level range control
At reference sound level on the reference level range

Range | Anticipated value | Measured value | Deviaied 1A i i i permited
value  |[limii class 2 uncertainty of measurement
(C:H {dB} (dB) (+dB) {+dB) {+dB}
40-130 94.0 94.0 0.0 11 030 3
30-120 o4n o400 o0 L1 0.30 0.3
20-110 940 94.0 0.0 1.1 0.30 0.3
20-100 940 24.0 0.0 1.1 0.30 03
Date of Calibration  ; 7-8 Feb. 2023 7/9
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the signal level that first clause an

indication of under-range on & level mnge

Range | Anticipated value | Measured value Devinted |A
value [Tl chass 2| uncerzinty of measurement
(&) (dB} {(dB) (d8) (hdB) (+dB)
40-130 45 45.1 0.1 1.1 0.30 03
30-120 35 350 0.0 11 0.30 0.3
20-110 25 255 0.5 11 030 03
20-100 25 25.6 0.6 i1 0.30 03
20-90 5 254 04 11 0.30 0.3
20-80 25 52 0.2 11 0.30 03
9, Tone burst response
Time Tonehurst Measured value | Deviated A L permitied
Thun value | limit class 2| unceriainty of measurement
{mia} (4B) (dB) {dB) (+dB) {+dB)
200 1.0 0.0 +1.0 020 0.3
Fast 2 988 02 |+L0;-25) 020 03
0.25 H9.6 04 +1.5;-50] 020 03
200 109.4 -02 +1.0 0.20 0.3
Stow 2 897 03 [+L0:-50] 020 0.3
200 109.9 0.1 +1.0 0.20 03
SEL 2 S0.0 0.0 +1.0;-25 020 03
0.25 £0.9 0.1 +1.5;-5.0] 020 0.3
Date of Calibration  : 7-8 Feb. 2023 g8/9
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10. Peak C sound level

Mumber of eyeles in | Anticiputed | Measured | Deviated L L permitied
test signal value valwe value | limil class 2] uncerizinty of measurement
(dB) (dB) (d&) (dB} (+dB} (xdi)
Complete cycle 1254 125.8 04 30 0.20 .35
Pasitive half cycle 1244 1242 0.2 20 0.20 035
Negative half cycle 1244 1242 4.2 20 0,20 035
11. Overload indication
Measured value (dB)} Deviated | £ L i i permitted
Pasitive Negative walwe | Jimit class 2 uneertainty of measurement
ane-half cycle one-hnlf cycle (dB) +dB) {=dB) (+dB}
1311 131.1 00 20 0,20 0.25
12, High-level stability
Time Mensured Devinted value | Acceptanee limit Uneertainty Maximurm-permitied
class 2 uneertainty of measurement
wilue (dB) (dB) (+dB} (4B} (edB)
Peett 1o 0.0 0.2 0.10 0.1
End 119.0
Calibrated by . Approved by -

et R

(Mr. Pannasit Phasingsri)

Electrical and iﬂ%ﬂ"ﬁmﬂs Laboratory
Industrial Metrology and Testing Service Centre
Ref ; 2011266011300149018
End of Certificate 979

Date of Calibration  : 7-8 Feb. 2023
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uest No. 21-66/0219 MTC No. EEL. BF. 145/0166
Req

CALIBRATION CERTIFICATE

Submitted by < Integrated R h Center Company Limited.

Address + 122 Moo 2 T.Thatoom, A Srimahaphote, Prachinburi 25140

Calibrated at : Eleetrical and EI i tards Lak y. Indusirial Metrology and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, it R, A.Muang, Semutprakan 10280,

Instrument Calibrated : Ambient Environment

Dieseription : Sound Level Meter Temperature {23 +3)°C

Manufacturer L ACO Relative Humidity S (504 15) %

Mode! L6236 Ambient Pressure ((101.325+1.5) kPa

Serial No. ;192015

Microphone : TOSZNR No. 73304

Preamplifier i-

Standards used

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
Condenser Microphone Brilel&Kjmr 4180 5/N 28EFET 1.

-

Decade Attenuator Ando AL-205 SN 00464602

o

Funetion/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,

Ll

Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037,

o

Digital Multimeter Fluke 85204 5/N 4983007,

-t

. Pistonphone Rion NC-72 §/N 00402446,

i

Measuring Amplifier Brilel&Kjaer 2636 S/ 1537484,
Date of Receipt 13 Jan, 2023

Date of Calibration 13 Feb, 2023 1/9
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9. Power Amplifier Briel&Kjer 2706 S/N 1517650, 1. Absolute Sensitivity

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

11, Digital Multimeter Agilent 34401 A S/N MY 44005560, Reference Acoustic Measured value (dB) | Deviation |  Acceptance  |Uncertainty| Maximum-permitted uncertainty

12, Ps bl Tamagawa TPA-303A S/N 2212, Signal (dB) Before adjusy After adjust | valueldB) | limit class 2(+dB)|  (+dB) of measurement {=dB)

114.00 112.0 114.0 0.0 L0 .30 N/A
Calibration Procedure ; Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which was then completed at the display of 1158 dB,

were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Pan 3 @ Periodic tests (2013). These calibration
procedures were related to the electrieal and acoustic signal tests, The electrical signal test was carried out with the 2, Sell-generated noise
direct measurement method, The acoustic signal test was performed in an anechoie room with the comparison 2.1 Normal test

measurement method.

This i has been cali | against 1 intained at the Electrical and Electronic Standards M, d value L T
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of (dB) (dB) of measurement (+dB)
Metrology (Thailand), 19.8 .10 NiA
The infermation on actual reading is attached herewith and the uncertainty limits quoted refer 1o the
measured values only. 1.2 The microphone of the sound level meter was replaced by eleetrical signal input device
The reported expanded uncertuinty is based upon a standard uncertainty multiplied by a coverage factor
k=2, providing a fevel of confid of epproxi ly 95%. Frequency | M dvalue| U D permilted
Weighting {dB} (i3} of measurcment (£dB}
A-Weight 156 010 NiA
C-Weight 212 0.10 NiA
Fla 256 010 NiA
Date of Calibration 13 Feb. 2023 2/9 Date of Calibration 13 Feb. 2023 3/9
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3A feal signal test of lreg ghting; 5. Long-term stability
Fraquency | Deviation from frequency respon rveldB) | ¢ Tirmit |1 i daxi permitted i Mensired Deviated value | A timit |1 M:
Time
(Hz} Aeweight C-weight Flat class 2 (+dB) (+dB} of measurement (+dB) value (dB} (dB} class 2 (+dB) {+dB) of measurement (dB)
125 01 0.1 0.2 1.5 045 0.6 Begin G4.0
0o 0.3 0.0 0.1
1 00a 0.0 0.0 0.l 1.0 0.45 0.6 End 4.0
£ 000 <25 e | 3 50 045 07
6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency welghtings 6.1 Frequeney weightings at 1 kHz
Frequency | Deviation from frequency resp veldB) | A limit L i Maxi pormi i Frequency Measured Devinted vilue A fimit | L i Maxi permitted
(Hz) A-weight C-weight Flaz class 2 (+dB) (=dB) of measurement {+dB) Weighting value (dB) (dB) class 2 (+dB) {+dB) of measurement (48]
63 0.1 0.0 0.1 a0 0.20 0.6 A-weight 94.0 0.0 0.2 0.20 02
125 0l 0.0 0.0 1.5 0.20 0.6 C-weight 94.0 0.0 0.2 0.20 0.z
250 0.0 0.0 0.0 1.5 0.20 0.6 Flat 94.1 0.1 0.2 0.20 0.2
500 0.0 0.0 0.0 1.5 020 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2000 0.0 oo 0.1 20 020 0.6
4000 0.4 0.3 0.1 30 0.20 0.6 Frequency Measured Deviated value | Accep limir | U i M |
& 000 L6 .6 -02 3.0 020 0.7 Weighting value (dB) 1dB) class 2 (+dB} (2dB) of measurement (+dB)
Fast 94,0 0.0 01 0.20 0.2
Slow 94.0 0. 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0z
Date of Calibration © 13 Feb. 2023 449 Date of Calibration : 13 Feb. 2023 5i9
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7. Level linearity on the reference level range

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Request No, 21-66/0219 MTC No. EEL. BP. 145/0166

7. Level linearity on the reference level range {cont.)

Anticipared Measured Deviated value plance limit | Uncenuinty | Maimum-permitted Anticipated | Measured | Deviated value f limit Uncertui Maxi itted
value (dB} valuc (dB) (dB) class 2 (+dl3) (+dB) of measurement {+dB) value (dB) value (dB) (dB) class 2 (+dB) (=dB) of measurement (+dB}
120 1200 LA 14 (.30 0.3 34 342 0.2 1.1 .30 0.3
112 1191 0.1 1 | 0.30 0.3 33 332 0.2 T 0.30 0.3
114 114.0 LA 11 0.30 0.3 32 323 0.3 1.1 0.30 03
109 109.0 0.0 L1 0.30 0.3 3l 313 0.3 11 Q.30 0.3
104 104.0 o0 (] 0.30 0.3 30 304 0.4 11 030 0.3
90 99.0 0.0 LA 0,30 0.3
94 94.0 0.0 11 0.30 0.3 8. Level linearlity including the level range control
B9 9.0 0.0 1.1 {30 0.3
B4 840 0.0 11 030 0.3 At reference sound level on the reference level range
79 79.1 0.1 1.1 0,30 0.3 Anticipated Measured | Deviated Accey 1 inty| Moxi itted inty
74 142 0.2 1.1 0.30 03 R value (dB) value (dB) | value (dB) |l class 20+dB1)  (+dB) of measurement {+dB)
(3] 691 al 11 0,30 03 40-130 940 94.0 0.0 1.1 030 0.3
6 4.0 0.0 11 0,30 0.3 30-120 94.0 940 0.0 -1 0.30 0.3
59 590 .0 L1 .30 0.3 20-110 94.0 94.0 0.0 11 030 0.3
54 540 0.0 11 0.30 0.3 20-100 94.0 939 0.1 L1 0,30 0.3
49 49.1 0.1 1.1 0.30 0.3
44 44,1 (18] L1 0.30 0.3
39 3e.1 0.1 L1 0.30 0.3
Date of Calibration : 13 Feb, 2023 6/9 Date of Calibration : 13 Feb. 2023 7/9
The results retate only t the items tested/calibeates or valug #sgnes [re The resuits relate anly o the items testod/calirated or value assqned b

Advertisng the Report/Cenificate and puticity of the sesuits except in full are prohilited Uniess written permission & obtainod from the goveinar of TISTA,

Advestising the RepomCet#ficate and publicty of the results except in full are prohiited unless witten pesmission s obkaired fom the governor of TISTR

FMLELMTC 002 Rev.d4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Knlong Ha. Amphos Khlong Luang,  Sal 1€, Bangpoo industrial Estate, Subtumt Aad, 196 Phahomyothin Rcacd, Chatuchak, Rangkok 10500,
Changwat Fathuemithars 12120, Thailand Armphoe Muarg, Changwat Samutpralkan 10280, Tharand  Thatand

Tel (66) 0 2577 9000 Tel {66) 0 2323 167280 ext, 115, 116 Tel, (660 2579 1121-30 ext. 5219, 5225, 5217

Fax, (66} 0 2677 9005 Fax, (661 0 2323 9185
Eemiai ; rsmpaig@tistronth Wessitewswtisttonth  E+mall - micgeistronth

Fanc {66} 0 2579 BS92
E-miall : surnalsegitistr.orth

RSC-TII-TIS 17025

TVTISTR CALIBRATION 0037

FIABLMTC.002 Rev.d

Head Office Office/Labaratory Office

35 Mu 3 Tambon ¥hlorg Ha, Amphoe Khiong Lueng Soé 16, Bangpoo industrial Estate, Sukhurat Road, 196 Pateryothin Rosd, Chatuchab, Bargkok 10500,
Changwat Pathumthari 12130, Thatland Amphos Muang, Changwat Sametprakan 10280, Thaland  Thailand

Ted. (66} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 1146 Tl (641 0°257% 1121-30 exx; 5219, 5225, 5217
Fax. (56) 0 2577 9009 Fax. (5610 2323 9155 Fax. {66) 0 2579 8552

E-mal - umpaligtistr.orth Websitewwwtistrorth  E-mal : micgtstronth E-mad : sumalesgtistr.oeth

NSC-TISI-TIS 17025

TETISTR CALIBRATION 0237

THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC No. EEL. BP. 145/0166

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTI)
Request No. 21-66/021% MTC No. EEL. BP, 145/01668

10 Peak C sound level

&. Level linearlity including the level range control Number of cycles in - [Anticip M Dieviated Accep L i Maxi permitted
test signal value (dB) |value (dBY value (dB) | limit class 2(+dB)|  (+dB) of menpsurement (+dB)
At reference level at 5 dB greater than the under-range on 3 level range Complete cycle 1254 1258 04 i 0.20 035
Anticipated Measured | Deviared | A 1 inty| M: - Positive half eycle 124.4 1243 0.1 20 0.20 0.35
Range
value (dB) value (dB) [ value (dB) | limit class 2(+dB)|  (+dB) of measurement (+dB) Negative half cycle 1244 1243 0.1 20 0.20 0.35
40-130 45 45.0 0.0 L1 0.30 03
30-120 35 350 [EX¢] L1 0.30 0.3 11. Overload indication
20-110 25 253 0.3 1.1 0.30 0.3 Measured value (dB)
Deviated A U inty| Mi
20-100 25 253 0.3 L1 0.30 0.3 Positive Negative
20-90 25 253 03 1.1 0,30 03 ane-half eyele one-half cycle value (dB) [ limit closs 20+dBY)|  (+dB) of measurement { +dB)
20-80 L 25.1 0.1 1.1 0,30 0.3 133.0 133.0 0.0 L5 0.20 0.25
9. Tone burst response 12. High-level stability
Measured Treviated value limit L M.
Time
Time Tonchurst Measured | Deviated | A u i i itted value (dB) (dB) class 2 (+dB) (+dB) af measurement (48)
Weighting | Duration, Te{ms) | value (dB) | value (dB) | limit class HdB) | (=dB) of measurement (+dB) Begin 129.0
o 0.3 010 0l
200 1158 0.2 +1.0 0.20 0.3 End 128.0
Fast 2 98.0 =10 +1.0; 25 Q.20 0.3
025 £9.2 08 +1.5;-5.0 020 03 Calibrated by : Approved by :
200 1003 0.3 L0 0.20 3
Slow
2 89.7 0.3 +1.0;-5.0 0.20 0.3 (Mr, Wittawar Supanich) r ¥ Ll
=
200 1098 0.2 o 0.20 0.3 - tor
L]
SEL 2 899 -0l +1.0:-25 0.20 03 Electrical In?EratllﬁItﬁdards Laboratory
025 80.9 =01 +1.5,-5.0 0.20 0.3 Date of Calibration : 13 Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 13 Feb. 2023 Ref: 2011266011300149011
Date of Calibration - 13 Feb. 2023 &/9 End of Certificate 99
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Sal 1€, Bangpon industrial Estate, Sukhurmt Read,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219

CALIBRATION CERTIFICATE

bmitted by H R h Center Company Limited.
Address - 122 Moo 2 T.Thatoom, A Srimahaphote, Prachinburi 25140
Calibrated at < Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Instrument Calibrated - Ambient Environment
Description < Sound Level Meter Temperature {3130
Manufacturer ACO Relative Humidity (50 + 15} %
Maodel L6236 Ambient Pressure +(101.32541.5) kPa
Serial No. t212014
Mierophone : THSINR No. 76235
Preamplifier e

Standards vsed :

Decade Attenuat

g oW

L T ]

Date of Receipt 13 Jan, 2023

Date of Calibration

Band Pass Filter Stanford Research System:s SR 650 S/N 28712,
Condenser Microphone Brilel&Kjier 4180 S/N 2889871,

or Ando AL-205 S 00464602,

Function/Arbitrary Wavefom Generator Agilent 332204 S/N MY 44042668,
Digital Function Synthesizer NF Electronic Instruments DF-1934 /N 122037,
Digital Multimeter Fluke 85204 S/N 4985007,
Pistonphone Rion NC-72 S/N 00402446,

Megsuring Amplifier Briiel& Kjzr 2636 S/N 1537484,

< 10 Feb, 2023

MTC No. EEL. BP. 140/0166

/9

NSC-TISI-TIS 17028

TVTISTR

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219

9. Power Amplifier Briel&Ker 2706 SN 1517650,

10; Speaker Tannoy Limited, Great Britain British Patent No. 215300,

11, Digital Multimeter Agilent 344014 SN MY 44005560,

12, P Ble A

T TPA-303A SN 2212,

Calibration Procedure ©

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal 1es1 was earried cut with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

meastrement method.

This i

‘has been

Laboratory (EEL), which are traceable to the International Sysiem of Units through the National Instinre 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 uncertainty is based upon a standard

k=2, p

against

at the Electrical and Electronic Standards

MTC No. EEL. BP. 14000166

facior

93%.,

Date of Calibration

ding a level of confidence of

¢ 10 Feb. 2023

dbya B

279

The results relate onty to the items testec/calibrated or value assgnod
Achverising the Report/Cortiicata and publicty of the results except in full are prolibited uriess written permission is chtaned from the govemeor of TISTR.

e

The results refate only fo the items tested/calibrated or value assigned.

Greal

Adhvertising the ReportCertficate and publicity of the resuits swcept in full ane prohibited unless witten permission & cbt@nad from the govenes of TISTR

Head Office

35 W 3 Tambon Khloeg Ha, Amphoe Khlong Luang
Changeal Pathumthani 12120, Thaland

Tel. (66} 0 2577 S000

Fa, (66) 0 2577 9009

E-mal - urnpaiglistr.orth Websieswwn tiatr orth

Office/Labaratory

5ol 1€, Bangpoo industrial Estate, Sukhurmit Road,
Amphoe Muang Changwat
Tel. (56) 0 2323 1672-80 ext. 115, 116
Fam. {65} 0 2323 9185

E-mail . rrtcigtissr.on th

Samutprakan 10280, Thaland

FM.BLMTC.002 Flov.d
Office
196 Phisharyoithin Roed, Chatuchak, Banghok 1090,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (6) 0 2579 8502
E-mail : sumaleagtistrarth

SRy

FMBLMTCO0Z Revd
Head Office Office/Laboratory Office.
35 Mu 3 Tambarn Khiong Ha, Amphos KrlongLuarg. Sai 1€, Bangpoo industrial Estate, Subburmt Anad, 196 Phahomyothin Road, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changsat Samutpraken 10280, Thaend. Thatand
Tel. (6610 2577 9000 Tl {6510 2373 1672-80 at, 115, 116 Tel. 660 2579 1121-30 et 5219, 5225, 5217
Fan. (66) 0 2577 005 Fae, (66) 0 2323 9165 Fa {66) 0 267% 85T

Eqmad | umpaigtistr.onth Webskesswws tistronth

E-mall : mictistrorth

E-mail : surnaleegtistr.orth

MSC-TISI-TIS 17025
CALIBRATION 0007

TTISTR

A

NSCTISETIS (7025
CALIBRATION 0037

=

TFUTISTR
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Request No, 21-66/0219 MTC No. EEL. BP. 14000166

1. Ahsolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL, BP, 140:0166

3. Avoustical signal test of frequency weightings

Reference Acoustic Measured value (dB) | Deviation A u ¥| Maxi permitied Frequency | Deviation from frequency response curveldB) | A Tirmit | L y
Signal (dB) Before adjust| Afier adjust] value(dB) | limit class 2{(+dB)|  (+dB) of measurement (+dB) (Hz) A-weight Ceweight Flat class 2 (+dB) (+dB) of measurement {+dB)
114.00 14,1 114.0 0.0 1.0 0.30 NA 125 o1 0. -0l 15 0.45 0.6
Note: The external calibration adjustment was firstly performed. The intemal calibration adjestment 1000 -3 0.5 -5 1.0 045 0.6
was then completed at the display of  114.0dB. 8000 0.6 0.6 12 5.0 0.45 0.7
2. Self-generated noise 4. Electrical signal test of frequency weightings
2.1 Normal test
Frequency | Deviation from frequency respons c{dB) | Accey limmit L ¥ 7
Measured value LI} Maxi d (Hz) A-weight C-weight Flat class 2 (+dB) (=dB) of measurement (+dB)

(dB) (+dB} of measurement {+dB) 63 03 o0 0.0 2.0 0.20 0.6
19.9 010 NiA 125 0.1 0.0 0.0 139 .20 0.6
250 0.l 0.0 0.0 1.5 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.1 0.0 0.0 1.5 (.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
Frequency value | 1 inty | M permined 2000 0.1 0.0 0.0 20 0.20 0.6
Weighting (dB) {+dB) of measurement {+dB) 4 000 -0.4 -0.3 0.1 o 0.20 06
A-Weight 134 0.10 N/A B 000 -0.6 -0é 0.2 5.0 0.20 0.7

C-Weight 19.0 0.10 N/A

Flat 239 .10 NiA

Date of Calibration 10 Feb, 2023 ifa Date of Calibration : 10 Febh, 2023 419
} WLl

The resukts relate only 1o the items tested/calibrated or value assgned.

The results retate only o the items tested/calibvated or value assigned
Actesrtising the RepartCertificate and publicity of the reatts excapt in full are prohibited wiless witten parrrission (s obtaned from the gouernor of TISTR

Adyertising the Repot/Certificate and publicty of the rosults sxcept in full ane prohibited urkess wiitten permission is cblsined from the govemor of TISTR
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Changeat Pathumthanl 12120, Thailand Amphios Musng, Chargwart Sermutprakan 10280, Thaland
Ted, () 0 2577 5000 Tel. (56) 02323 167280 eat. 115, 116

Fax. (66) 0 2577 9009 Fae {6610 2373 9165

E-rral - or.th Wete ttrorth  E-mail ; et th
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Office.

196 Phahoyothin Road, Chatuchak, Bangkok 10900,
Thalland

Tel. (66 0 2579 1121-30 ext 5219, 5225, 5217
Fax. (66) 0 2579 B502
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Head Office
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Tal. (66) 0 2577 2000

Fas. (661 0 2577 5005

by istr.onth

Office/Laberatery

Sal 1, Bangooo Industrial Estate, Sukhiumvit Road,
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Fax, (66) 0 2323 9165
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0219 MTC No. EEL. BE. 140/0166 Request No, 21-66/0219 MTC No. EEL, B, 140/0166
5. Long-term stability 7. Level linearity on the reference level range
N Measured Dieviated value | A fimit| U inty M Anticipated Measured Devinted value | A limit| 1 ¥ M.

R value (dB) (dB) class 2 (+dB) (+dB) of measurement {+¢B) vailue (dB) value (dB) (dB) class 2 (+dB) (=dB) of measurement (+dB)

Begin 94,0 120 120.0 0.0 11 030 03
00 0.3 0.10 0.1
End 94,0 119 119.0 0.0 11 0.30 0.3
114 114.0 0.0 1.1 0.30 03
6. Frequency and time weightings at 1 kHz 109 109.0 0.0 1.1 030 0.3
6.1 Frequency weightings at 1 kHz 104 104.0 0.0 1.1 .30 0.3
59 99.0 0.0 1.1 0.30 03
Frequency Measured Deviated value | A limit| L i Maxi permitted 94 94.0 a0 13 0,30 03
Weighting value (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB) £ B0 0.0 Ll 030 0.3
A-weight 940 0.0 0.2 020 0.2 B4 Bi9 -0 1.1 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 0.2 79 791 o1 L1 0.30 03
Flat 4.0 a0 0.2 0.20 0.2 74 741 ol 11 0.30 03
69 69,1 ol 11 0.30 03
6.2 Time welghtings at 1 kHz 64 64.0 0.0 11 0.30 03
39 59.0 0.0 1.1 .30 03
Frequency Measuged Deviated value | Accep Timit] L y | Maxi ] 54 540 0.0 L1 030 03
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measuremens (+dB) 49 49.0 on 11 0.30 0.3
Fast 94.0 0.0 0.1 020 0.2 44 440 0.0 1.1 0.30 03
Slaw 840 0.0 0.1 0.20 0.2 k1] 39.0 0.0 11 0.30 03
Leq 4.0 0.0 0.1 0.20 0.2
Date of Calibration 10 Feb, 2023 519 Date of Calibration ;10 Feb, 2023 619
The results relate anly to the flems tested/catibrated or value assigned. WA The results selate anly to the fems tested/calibreted or value assgned. VA
Advartising the ReportCerificate avd publicity of the results mxcept in full 3 prohibited urless witten permissien is abtaned from the govemar of TISTR Advestising the Rspart/Centificate and publicity of the results except in il are prohibited uniess witten permission is obtsined fram the gowamor of TISTR.
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Fax. (66] 0 2577 S009 Fax: [56) 0 2323 9165 Faw (66} 0 2575 BS92
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Tel. (66) 02577 9000 Tel [56) 0 2323 1672-B0 end. 115, 116 Teel. il 0 2575 192130 ext. 5219, 5225, 5217
Fane. (6630 2577 9009 Faoe, (65} () 2328 5165 Fax. [66) D 2579 8502
Eemad ; th tatrorth  E-mail | E-mal : sumaleagtistr ot th

NSC-TISI-TIS 17023

ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC No. EEL, BP, 1400166

7. Level linearity on the reference level range (cont.)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC No. EEL. BP. 140/0166

8. Level linearlity including the level range control

Anticipaed Measured Devinted value | Accep Timit L At reference level at 5 dB greater then the under-range on a level range
value (dB) wvitlue (dB} (dB) class 2 (+dB) {+dB) of measurement {+dB) Anticipateed Mensured Deviated | Accep u i I itted
34 4.1 0.l N 030 03 hatge wvitlue (dB) value (dBY [value (dBf imit class 2(+dB)|  (£dB) of measurement (+dB)
33 331 0.1 1.1 0.30 0.3 40-130 45 450 0.0 Ll 0.30 03
32 22 0.2 5] 0.30 0.3 30-120 35 350 0.0 L1 030 03
31 i1z 0.2 i1 0.30 0.3 20-110 25 254 0.4 1.1 030 0.3
30 303 0.3 (8] 0,30 0.3 20-100 25 53 0.3 1.1 030 0.3
20-90 5 53 03 L1 0.30 0.3
8. Level linearlity including the level range control 20-80 25 5. 0.1 1.1 030 0.3
At reference sound level on the reference level range 9. Tone burst response
Anticipated Measured Deviated | Accep u inily| M permitted
Range
valuc (dB) value (dB)  [value (dB)| Hmit class 204d8)|  (=dB) of measurement {+dB) Time Tonchurst Measwied | Devinted | Accep L inty| M permitied
40-130 94.0 94.0 0.0 1.1 0.30 0.3 Weighting | Duration, Thims)  value (dB)  [value (dB)) Timit class 2(dB) | (4dB) of measurement (+dB)
30-120 940 9.0 0.0 L1 030 03 200 1158 0.0 +L0 0.20 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3 Fast 2 98.3 -0.7 +1.0;-25 0.20 03
20-100 4.0 939 -0l 1.1 0.30 03 0.25 0.5 0.5 +1.5;-50 020 0.3
200 1004 0.2 +10 0.20 03
Slow
2 B9.8 -0.2 +1,0;-5.0 0.20 0.3
200 109.9 01 +1.0 0.20 03
SEL 2 B9 0.1 +1.0;-2.5 0.20 0.3
025 80.9 0.1 +1.5;-5.0 0.20 0.3
Drate of Calibration © |0 Feb, 2023 749 Date of Calibration ;10 Feb. 2023 819
The results relate only to the Rems tested/calibrated or value assgned. '[M Tha results redate only 5o the items tested/calibmied of value assigned. :‘W

Adhvertising the Report/Cestificate and publicty of the rasults mcept in full are prohibited uriess wiitten permizsion is cbtained rom the govemor of TISTR
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TUTISTR CALIBRATION 0007
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-66/0219 MTC No. EEL. BF. 1400166
1. Peak C sound level
Number of eyelesin - | Anticipated| Measured | Deviated P u y| M P d
tost signal value {dB) | value (dB}| value (dB)| limit class 2044B1|  (+dB) of measurement (+dB)
Complete eyele 1254 125.8 0.4 3.0 0.20 35
Positive half cycle 1244 124.3 -1 20 0,20 035
Megative half eycle 1244 124.3 -0l 2.0 (.20 0.35
11, Overload indication
Measured value (dB)
Deviated | Accep u
Positive Negative
one-half cyche ane-half cycle value (dB) | imit class 2(+dB)|  {+dB) of measurement (=dB)
133.0 133.0 0.0 L5 0.20 0.25
12. High-level stability
Measured | Deviated value ! i 1 M: . d i
i value (dB) {dB} class 2 {+dB) {+dB) of measurement {+dB)
Begin 1200
o = oo 0.3 010 L8]
Calibrated by : Approved by
(Mr. Wittawat Supanich)
- __
Electrical :nt‘i}a?xjgmaMS Laboratory
Date of Calibration : 10 Feh. 2023 Industrial Metrology and Testing Service Centre
Date of Issue 1 10 Feb. 2023 Refl: 2001 126601 1300149006
End of Certificate 9/9
The results retate only 1o the items tested/calibrated of value Basigned.
Advertisng the ReporTentificate and publicty of the reilts except in full are probibited unkess weitton parmission s abtaned fieen the gaverner of TISTR

Head Office

35 bu 3 Tarmbon khlong Ha, Amphoa Khiong Luang

Changwat Fathurmthari 12120, Thalland
Tel. (66) 0 2577 9000
P, (66} 0 2577 5005

E-mail | nemipaigtistr.oeth Websitmwess tistr.orth

OfficesLaboratory

Fa (66) D 23239165
E-mak : micgéistrocth

TIETR

Soi 1T, Bangpoo Industrisl Fstate, Sukbumedt Aoad,
gareg, Changwal Samutprakan 10280, Thailand
Tel. (68} 0 2522 1672-80 ext. 115 116

FMBLMTC 002 Rev.d
Office
196 Frshonyothin Aoad, Chatuchak, Bargkok 10800,
Thaiand

Tel. (56) 0 2579 1121-30 ext. 5210, 5225, 5217

Fax. {6} 0 2579 B592
E-mail - sumaleegtistrorth

RECTISIEE 9505

CALTBRATHIN 8087
THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR) T
Request No. 21-66/0219 MTC No. EEL, BP.  135/0166
The reported expanded uncertainty is based upon a standard i Itiplied by a g
factor k = 2, providing a level of confidence of approxi 5%,
Nominal Outpul of Unit Under Test =94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Devinted value | Uncertainty Tolerance limit
Type Level (dB) {dB) (dB} IECA0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB
2, Frequency
Standard Micropt M d F Deviated value | Uncenainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
142 inch Bruel&Kjaer 4180 9999 -0.1 +1.5 £1.0%
3. Total distortion
Standard Micropt Total di Uncertainty Tolerance limit
Type (%) (%) TECG0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 215 +0.50 +3.0%

Note : |, No adjustment.

2. The calibrator pressure comection was not included.

3. The microphone volume comrection was not included.

Calibrated by :
B S { et
(Mr.Weerachai Deechaiyae)
Date of Calibration 18 Jan. 2023
Date of Issue 19 Jan. 2023

Approved by :

Electrical and E

Industrial Metrology and Testing Service Centre
Ref : 201126601 1300149001

End of Certificate

Advertising the Report/Cedificate and publicity of the results except in full sre prohibited uniess written pevmission is abtained from the govemor of TISTR,
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tested/calivrated of value assgnad

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No, EEL. BP. 1350166
CALIBRATION CERTIFICATE
Sub by : Integrated R :h Center Company Limited.
Address 1122 Moo 2 T. Thatoom A.Srimahaphate Prachinburi 25140,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutpeakan 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature ((23£3)°C
Manufacturer LACD Relative Humidity ;{50 + 15) %
Maodel s 2127 Ambient Pressure ;{101,325 + 1.500) kPa
Serial No, + 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
gawn TPA-303A S/N OF 2214,

d MYA4008 580,

3, Pressure Transmitter Vaisala PTB202AD S/N TO650001.

&, Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Broel&Kjaer 4180 S/N 2889871,
Calibration Procedure; CP-102-04 baged on 1EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voliage technique,

This instrument has been calil

| ngainst
Laboratory (EEL), which are traceable to the Intemational 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.
Date of Receipt 13 Jan, 2023
Date of Calibration ¢ 18 Jan. 2023

4 at Electrical and Electronic Standards

”%V

The results relate only 1o the itemns tested/calibrated ar value ssugned

Achvertisng the Repot/Certificate and publicity of the results except In fll are prohitsted unkess wiitten permission & obitaned Treem the goveines of TISTA.

Head Cffica
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OfficadL
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Tel, (66) 0 2323 167280 ext. 115, 116

Fax {660 2323 91435
E-mail ; tcgstistr.onth

Office.
Estate, Sukhumvt Road,

FABLMTC.00Z Rev.d

156 Prahoryothin Fasd, Chatuchak, Bangiok 10300,
Thailand
Tel (66} 0 2579 1121-30 e, 5219, 5225, 5217

Faw (66) 0 2579 8552
E-mal ; sumaleegtistronth

Head Office Cffice/Labaratary Office

35 Mu 3 Tambon Khlong Ha, Amphos Krlong Luang. ol 1€, Bangpoo Industrial Estate, Subhumwit fioad,

Changwat Pathumthani 12120, Thailand Amphoe Muang, Chargeat 10280, Thalard  Thatand

Tel. [56) 0 2577 9000 Tel. (560 2323 167280 eat. 115, 116

Fax, {66} 0 2577 9009 Fae {56} 0 2323 9165 Fax. (68) 0 2579 8552
Eemail ; i E-mail ¢ i th E-mall : sumaieegtistrorth

FMBLMTC.002 Rewd

196 Phahanyothin Acad, Thalchak, Bangok 1090,

Tel. (66) 0 2579 1121-30 et 5219, 5225, 5217
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Stack
1 [|Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E22-08034 17 Aug 22 16 Aug 23 -
USA. 1701018
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660095 17 Feb 23 16 Feb 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698
Carbon Monoxide
Carbon Dioxide
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH281 1 Mar 23 28 Feb 24 -
HAODOO078 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CHA28 29 Mar 23 28 Mar 24 -

HCO9L0012

(Thailand-Japan)




Envi Equipment Service Co., Ltd.
111254 Moo 3, Tumbon Baog Rok Phatthana, Amphur Bang Bua Theng, Nonthaberd 11110
Tel (98 362 9152, 089 478 7883
E-mail: sabesiienvi-ees.com

Cenificnte No. | E22-08034

Page 11 afé
CERTIFICATE OF CALIBRATION
Customer United Analyst and Engineering Consuftant Co., Lid,
Address B1 Soi Udomsuk 41, Sukh it Rood. 1 huk. Phrakt Bangkok

14260

Description of Equipment Console meter

Manuafacturer Apex Instrument

Model Number XC-372-V

Serinl Number 17008

1D Contral No,

Environment Conditions lemiperature 25+
Humidity (50 +15) % RH

Cal. Date 17082622

lssue Date 177082022

e Method or Calibration P ure Used
LIS EPA Mothod (United Stae Emvironmental Protection Agency |
Vs cortificati i itweatis u miionsl standal,
Result of Calibrati

This cartificate may not be rependiced other tham in full éxcept with prior Writhe mpnoval of s Technicl Mannger, Tnvi Equipement
Service Company Limigsd

e sl of

nepoedmy w0 the System af Lnits (15

These f e

ety 0 enverage factar af k=2, provlding o 5% confidence deved
J

Calibrated by Mr. Senya Sangnil Appeoved hy
(Mr, Mana Fuekhud)

Technical Manger

I.iJﬂﬂ'l'Ihiﬂ'J‘U 3l

USING REFERENCE WE

Meter Consnle nformation

Certificate No, ; E22-08034
Page : 2of6

METHOD 5 CONSOLE CALIBRATION

5-POINT METRIC UNIT

Culitration Condithons

GAS METER W-NK-2.5-B-Z No.547425

Console Model q 10:20 =
572 il 22 9
Naubir X572V Date | Time 17/08/20 AM Std Temp 3 K
Console Serial Calibration —
Number 170108 : Referonce No. EI208034 Std Press Thik mm Hg
DG Madel SK25EX Sarqmecsle 75599 | mmHg | | K 0.386
Number Pressure I =
DGM Serial 3 Calibration ¢
Nuibar' CHMME2E30 Meter Gamma 0,999 Console Leak Chﬂ'k. PASS
Chlihiention Dtk
Run Time Metering Console Calibration Meter
Oulle
DGM ' Outlet Outlet Outlet
I Vi
Orlfice Volume Volume Tem | Temp Volume olume Temp Tommp
it
Elapsed | DH Initial Flual "'I' " | Final | mnitial | Fioal | Initial | Final
) (Pa} Vi) Vo) | Gd | G | (Vi) | (VWD | () (td
min mm H:0 m' m’ L o «© m’ m’ ”© L of
1L50 [EX] 19108900 27 a5 HE.O00KK | R5.84IM 27
12.58 130 910300 | 191LLT00 | 27 27 | BS.H4334 | B59RE42 17 1]
R.&D 26.0 191LIRI0 19113210 27 27 399774 | KA. E4128 26 20
R.80 26,0 1913210 1914610 . .} Ho.T4128 | 8628450 2 16
| 1462 4.0 19114740 19107540 28 28 8629780 | §6.58438 16 6
i 1460 LLA] 19117540 1REL0340 28 8 BO.55438 | K6 REI82 b1 26
| 10.83 T INIL0450 | 19125250 .1 -, 4 ROSHOUD | 8716578 5 25
HLES T 19113250 10126050 29 ¥y} BT.A65TR . | §7.45004 L} 15
047 D0 1126190 | 19128990 29 9 BT.AG412 | B7.Td662 28 28
147 L 19128990 | 191317 29 29 R7.740h62 | AH.O2862 15 25

s
wnaslunuau

Certificate No. : E22-08034
Pope : Jol6

Console Model | 8022 10:20 =
T s | X572V Date | Tme | 102022 | 00 Std Temp | 293 K
Console Serial | Calibration = 5
i | 70018 | | Ceerence N, | E2208034 StdPress | 760 | mmHg
DGM Model . | Barometric -
Number | SK2SEX | Pressare ‘?_SS.W mm Hg K 0386
DGM Serial | = | Calibiration .
Nusibar 00002630 | Miter Gamma 0.999 .le’olg_l.ull CM:IA__FAS\
Calibration Dt
Rewnlts
Standurdized Dty Dry Gas Meter
Flowrate
Dry Gas Meter | Calibration Meter | Value | Varistion | Stl & Corr | 0212 m'uuimin Variation
{Ventt)) i Qi) | (VW) | (o) 1Y) (AY) | (Quisrgean) {&Hg) (£ Hg)
m? i min m* mmin mY/min mim HyO
0136 | 000 139 ot L0z 0,009 0.0 46016
L 0.13% (X1 Lz T B 46,6352
(XU 016 1022 0,009 0016 45,525
(X0 0014 1019 0004 (X 45728
(XL 0.019 1Lo1e 10006 nAe 48607
(L] 0.019 LO14 0.0z 0019 ABBEL
s 0.026 1009 -y .26 AT.AD8
0276 | 002s 0.026 LT 0,006 0026 47,609 (440
0276 0oz n.iaze 0,990 A4 0.029 47.509 0349
0276 | o2 nue | 0997 0016 XL | ATHTR 0518
T [ AN
LOI3 | ¥ Average . | 47,160 e en:n-

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
wlerance of individunl valses from the avernge = 0,02,

For £uHy, orifice pressure differential that equates to 0.73 cfim ((.0212 m'/min) at standard temperature and
pressure, seceptable tolerance of individual vakues from the average is 20.2 inches {3, 1mm} Ha0,

Cenificate No, : E22-08034

Page - 4of6
Meter Consald Information m Fizwm't:u_: verslons
CondaleModdd | v oy Date | Time | 17082022 | 10:20 Std Temp | 293 K
Number
| AM
Console Serial Calibration == & Y
Number 1701018 Reference No._| E22-08034 Std Press 760 | mm Hg
DGM Model oy Barometric | 55 00 . z
Number SK2SEX " e | T55. mm Hg : B 0386 N
DGM Serial =z Calibration | " 2 =
Number 002030 Méttr Gassiva 0999 Console Leak Check | PASS
|Cubibration Prane: 17-4-1022 Calibranon Referamce o EI2-0Hn5d
Meter Gumma vs Flowrate
1040
. a— -~
1030 |
|
£ [
g 1020 1071 ‘\
g L - Gamms Y
s |.01c\ o Mk Allow Y
2 o Win Allow ¥
R R i N
1.008 \
\
1,000 \
1Y
0.998
0.990 -— —
00 0005 G010 BOIS 0020 0025 0030 0038
Flowrate Standardized & Corrected {m*min}
Cunsole Serial 1701018 KC-572-¥

Consube Moded.




EES

Certifiente No. © E22-08034

Poge - 5of6
Meéter Comple Informurion Factors'Convershons
Cansole Mudel S ey | 0D o = |
Nitibos XC-572-V Date | Time g0 | Sud Temp 293 K
Console Serial Calibration o
Nt 1701018 N E22-08034 Std Press 760 | mmHg
DGM Model et Barometric
258 75599 0.3
Number SK2SEX Pheirs mm Hg | Ki B
DeMSeral | gpzp | | Snlibration 0.999 Console Leak Check | PASS
MNumber Meter Gamma |
Cadibration Date 17-8-2022 Culibration Referenee Mo E22-08034
Meter Pressure vs Flowrate
0040 |
0035 |
" 003t | 00|
B
a U126
S 025 | -
b= ¢ -
= E -
,§,“ 0020 [ = e
= | -
E E | ~ TG
£ 0013 g
2 P
. = — Bl
005
oo b 1 o _ o 1 |
0 20,000 Ao H0.000 F0.000 000
DM Cifice AH (mm H20)
Cansnbe Serinl 1701018

Certificate No. - E22-08034
Page : Gof6

THERMOCOUPLES SYSTEM CALIBRATION

Sampling Sysiem Equipment Information

Console Model Nomber XC-372-W
Cansale Serial Number 1701018 Calibration Referenee No.
DGM Model Namber | SKISEX Reference Thermameter DicH
DGM Serlal Nllmhc; DUUUEUJ_[_l_" ] Serlal Number 183169105
Meter Box Model Number JENCO 765 KF
Meler Box Serinl Number IC 16103
[ iy Seiw el | i AR 117, Somey =S T
Console Th
Channel and Meter Box Channel Temperature Reading { °C )
tstpoint | 1z | 250 | 380 | 930 | 1490 | 2600 | 3700 | 4820 | 5930 | 8160 | 10380
Stl; 170 | 230 360 Y30 | 1480 | 2570 | 3700 liﬂl]‘.‘ll 5900 | 8130 IUJS.U"
A 470 | 230 | 360 | 920 | 180 i
Probe -1740 | 130 3.0 920 148.0
Filier =160 | 230 .!ﬂ.]) 92.0 I-!?.!.U
Oven =170 | 230 360 1.0 148.0
Exit =160 | 130 3a0
Tolerunce Runge
Stack 4 L50%  Absalute Meter + 30°C
Probe & A0*C Exit £ L0C
Filter + 30%C

ENTECIH

et
!

Instrument description
Instrument model ]
Instrument serial no.

1D no. or control no,
Manufacturer

Proba description

Probe model

Probe serial

Customer name:

Customer address H

Total pages of certificate
Receiving no. :
Receiving date. :
Parameter of calibration

Calibration Certificate

Certificate No: 6 sao03s
Date of jssue ; 20-Feb-33

Flue gas Analyzer
Testn 350 New
60BIDGIE

LIAE. EFM, 00872560
Testo SE B Co, KGaA

UNTTED ANALYST CONSULTANT CO.,LTD.
Bl 50T UDOMSUKA L SURHUMVIT ROAD, BANGCHAK PRARANCNG BANGKOK 10260

3 Pages

L-230327

15-Feb-23

Gas Calibration{Crymen 2,498, 10.04,21.02 Ywol, Carbion Moncaxide B0,14.309.9, 1003 pom,
Mitrogen Digxitk 30.34,B0.96,207.2 ppm, Nitric Dhide 30,08,150,9,330.6 ppm,

Sudpher Cioxide S0.04,100.5,601,1 ppm)

Condition of ULIC. t o Used
Ambient condition £ Allof the Measurment ware carled out the stabiized labotary
Temperature vI4EC
Humidity $ 554 15 BRY
Callbration place ¢ 177121 Sai A7 Yask 48, Laskss, Bangkok 10210
Calibration procedure no, 1 WI-COL-28-C
et calteation) Al g L4 5 Stifed 2 e standiied incerlty of measirent

Muiiptied by coverage factar ke2, Wi for 3 nom distribution comesponds fo a coverage probatiily of anprommalsly 5%,
This epviiiicate & appbed only o e wnder test Emronmentsl condftorn,
This Caitarations Certificente. may not Be reporcsoea’ offer (e 7 S0 excapt wibh B permissen of S sy aborsiony.
Catbrabon cortifiates wifoud smsture and seal nof vahl
This coltvation certifcate docunments e fracebWity fo mabional standams, Wivdh rmaline megsurement acooning (o ihe

drtmmationial System of Unts (51
Date of calibration

FM-CL-08-C Bev ll

Enitech Irdustrial Solution Col td.

17Feb-i3

Ko . pite

M. Sedtawt Nuesthong Mrs. Menghick Wongsattes:

Calibration Technician Technical Manager

Page 10l 3 lssued Date 26/02/16

17121 So Npamwangwan 47 Yaak 48, Toongsorahong, Lake, Bangkak 10210 TH

AND Tel, 0-2776-8388
e 0} N OSS3603505)  wwwantech so.th

Sathraton®antoch,

ENTECIH

Calibration Certificate

o
Certificate No.: G 660095

Wihecs
S

Standard Refergnces  (Table 1)

Standard Certificate No. Vendor Due dato
Ciygen [ 02 ) 2498 % Vol - [FICTTS Linge T A0Seps |
Crygen ( D2 ) 10.04 % Vol CG-0153-21 Mt 1B-Nov-26
Ooeygen [ 02 ) 21.02 % Vol CG-0041-22 Himt 10-Fetr27
Carbon manaxide { €0 ) 80,14 ppm CG-0040-22 Himt 14-Feb-27
Carbon monawde { OO ) 309.9 ppm 280321 Unde 22-Jun-23
Carbon manpdde (00 ) 1003 pam 258322 Linde a9-Aug-24
Nitrogen Dioxide { NOZ ) 30.34 ppm b2k Unds M2
hitrogen Deoxide { NO2 ) 80,96 ppm payR Linds 26-Jun-24
Mitroge Dioxide { NO2 } 202.2 ppm 3IAYU g 20-3ul-13
htric Owide | NG ) 30.08 ppm CG-0DE0-22 Nirnt 13-Jun-24
Nkric Cuicde { O ) 150.9 ppm 2BEF(21 Linde 27-Jun-23
Meric Chdes { MO } 320.6 ppm 7944/21 Linda 02323
Sulphur Dieskde | 502 ) 50.04 ppm 320521 Lincle: 25-l-13
Sulphur Dioxide { 507 ) 100.8 ppm 350722 Linde 08-Now-24
Sulphar Dinxide { 502 ) 6011 ppm Ax04/21 Linele 0-3l-23
Measured room conditions
Terpesature : 223 "C Humidity - 5B.5 %RH Pressure 10124 mbar
Calibration conditions.
Gag Temparature - B C  Fowrate 1,200 mifmin Gas pressure 10204 mbar
Catibration Results Befora (Table 2)
Standard Maan of Uncartainty
Parameter of Standard Error
Values uuc (E3]
o2 (Mval) 2498 .54 151 04 .20
o2 (Fvel) 1004 10,08 0.04 040
02 {%val) 2 2113 0. .80
00 (prm) B4 B0 014 X7}
0 {ppm) s 309 €9 6D
€0 (ppm) 1003 ooz =] ¥
NO2 {ppm} 0.4 12 =114 EO
NOZ {pam) BO.56 a3 166 ED
NO2 {pom} 2022 1885 3T 12
NG [ppen) 30.08 26 .08 B0
MO (pen) 1509 145 59 B0
MO (ppen) 3206 297 236 1
502 {pom} 50,04 49 -L.04 G0
S02 (ppm} 1008 100 08 60
502 {pom} 6011 558 EH 13
TAA-CL-09-L Aav & Pagedofl tsund Date J6/02/16
'
Enttech Industrial Soution Co,Ltd. - tanem‘lumuqu
17/121 Sal Ngamwangwan 47 Yack 48 Toongsorehons, Laks), Bangsok 10210 THALAND Tel, 0-2779-8888 Calbratior@antuehod 1

Tax 0 C1O6E36035597  wwavanteohcoth



Calibration Certificate

e iy

ENTECIHH

";:‘.;"-—;_.__ Certificate No.: G 660085
Results After (Tabla 3}
Standard Mean of Uncartainty
Parameter of Standard Error

Values uic (£
@2 (%al) 2408 254 0042 0.0
02 (Yival) 1004 10,08 004 040
02 {%Moal) .02 113 on 1LED
€0 {porn) B0.14 ] D14 30
€0 (ppm) 6.5 g 08 a0
0 (pprmh 1003 1002 -1 12
O (ppm) 034 23 114 B0
ND2 {ppem) B0.96 793 -1.66 D
NOR (ppm) 02,2 1965 37 12
N {ppm) 30,08 2 1.80 80
HO {ppm) 1505 152 i1 B0
NO {pprm) 1206 ary 36 12
502 (ppm) 50.04 a3 1.0 B0
502 (ppm) L1008 100 0.8 B0
502 (ppen) 6311 59 31 13

Remark ; 1 cnolfmal = 1 Stvel. , 1 pmoiimal = 1 ppm.

End of Report

F-CL-09-C Ry 8 Page3of 3 tssued Oate 26/04/16

—— enaslunuRy

17121 Sol Ngamworwan 47 Yaek 48, Toongsonghane. ek, Bangkck 10270 THAILAND Tol 0-2778-8B88 Calibratiordeniechodth
Tax 0 - ON1CESBE0366  wwawantech oot

Cert.No.: 23CH281
Page.: 2of3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. ID No. Cert. No. Due Date
1} Document Process Calibrator 54030048  130RC116 222768 24 Aug 2023
2} Ref. Standard Thermametar 4882054 110RCO44 2211306 27 Oct 2023
Thia is 10 the System of Unit maintained at-

= Traceable to Mational Institute of Metrology (Thailand), NIMT

2. Certified Refarance 1 The results are ta 51 through CPA chem Ltd.,
ANSI-ASDO Nalional Accreditation Board, Accradited No. AR-1835

Buffer Solution Manufacturar Lot Na. Exp. date
pH 4.008 CPA chem B26588 08 July 2024
pH 6.987 CPA chem BIESEY 08 July 2023
pH 10,010 CPA chem 863835 28 Dec 2023
3. This cetificate Is valid only fo the item calibrated on date and pace of callbration.
Calibration Results
Function : mV Measurement
Parforming standard curve by Fluke at pH (4,7)(7,10)
. MNominal Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Calibration Input
v k
pH mV mv pH (zmV)
pH Matar 4.00 177.48 1774 4.0 0.058 2.00
SIN.; HADDDOT8 700 0.00 0o 7.00 0.058 2.00
T.00 0.00 0.0 7.00 0.058 200
10.00 -177.48 -177.5 10.01 0,058 2.00

Malu .

enaslunuRy
a 1150712

A,

Saen

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES E'f(’/;’:\\\-'\ -+
Sl PATTANAKARN ROAD ANCG SUANLUANG BANGEOK NI250 "A'I"I'Nb

HEC-TIBTISTTIRS

TEL. FAK: 0-17)6puny CALIBRATIN D3t

CertNo.: 23CH281
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Hariba

Model : LAQUA-PH210

Serial No. ! HAODOOTE

1D No. : AE EFM.O7302564(EFM, pH.06/84)

Condition As-Received: Used item

Received Date : 27 Fabruary 2023

Calibration Date : 01 March 2023

Reference : 2302-00M2WSC-4

Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

(25 = 285) *C

{50 £ 15)%

In - house method ©

- CP-CHE by direct maaswement with standard

Ambient Temperature :
Relative Humidity :
Calibration Procedure

valtage cali and direct with
carlified raference material {CRM)
- CP-CHE by pari with i
Calibrated by : Warakorm Lerngagirakul
Approved by : ok -

; Approved Signatory
{ /]Ma[aa Butkruea
{ ) Saithip Meangmai
{ ) Warakomn Lerngagtrakul

Issue Date : T March 2023

The L are for a confid bability of approximutely 95%

e privr willes

Calibration Results

wnanslununy
A 005172

CertNo.: 23CH281
Page.: 3of3

Function : pH Measurement

F ing three buffers curve by using buffer pH {4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Soluti g Reading | pH factor
(mV) (#) K
pH Electrode 4.008 401 166.8 0.0072 200
SIN.: 982HD3ES 6.987 5.92 =11 0.0 2.00
6.987 6.99 -B.5 0.o11 20
10.010 10.02 -185.4 0.0096 2.00
Function : Temperature Measurement
(") Without adjustmant
This equi was d with Temp Probe;
- Maodal 9652
- Serlal No. : 982H0385
Dimension of probe;
- Length : 110 .
- Diameter : 16 mm.
- Immaersion Dapth : 100 mm.
Calibration Standard uuce B Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*cy (c) e ("c) (£°C) k
250 25.004 250 -0.004 013 2.00
300 30.001 300 -0.001 0.13 200
35.0 35.001 35.0 -0.001 0.13 2.00
Remark : - UUC* = Unit Under Calibration
The reported uncerainty of measurement was based on a ltiplied by a g
factor k, providing a level of of approxi 95 %.

-ollo-

Wl .

tenaslunupy
a 1150711



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20  FAX. 0-2719-9484

i,
S
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o

o
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o
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NSC-TISLTIS17025
CALIBRATION 0008

Cert.No.: 23CH428
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( /{Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Conductivity Meter

Horiba

LAQUA-EC210

HC8L0012
UAE.EFM.008/2563(EFM.SCT.02/63)
Used ltem

28 March 2023

29 March 2023

2303-0999WSC-2

United Analyst and Engineering Consultant Co.,ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25) °C
(50 + 15)%

In -house method

- CP-CHB6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Walalak Sirithean

Mo

Approved Signatory

Cert.No.: 23CH428

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No._ Due date
1) Thermometer 9649224  130RC003 221484 17 Apr 2023
2) Ref, Std. Thermometer 4982064  110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 826595 09 July 2023
12.880 mS/cm CPA Chem 823329 20 June 2023

- Control Conductivity calibration solution temperature 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 uS/cm
Conductivity Electrode Serial No.: 9B9F0278

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 pS/cm 1377 pSicm 1413 pSicm 9.2 uSicm 2.00
12.880 mS/cm 12.26 mS/cm 12.77 mSicm 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

Issue Date : 31 March 2023
The Uncertainties are for a confi pr of approxi 95%
This certificate may not be repraduced other than in full, except with the prior written

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

Wl

wnansluaauny inaaslsseann

@)

Cert.No.: 23CH428
Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : 9383
- Serial No. 9BYF0278
Dimension of probe;

- Length : 110 mm

- Diameter : 16 mm

- Immersion Depth : 100 mm

Calibration Standard vuc* Uncertainty of | Coverage

Point Temperature Reading Error Measurement factor
(°c) (°c) (°c) (°e) (£7c) K
25.0 25.001 25.0 -0.001 _0.1 3 2.00
30.0 29.999 30.0 0.001 0.13 2.00
35.0 34.999 35.0 0.001 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-

WMoy, .

inaaslsmmenu



TenuransUiRmumnsmtesiuuazuilunansenuduinded LazunIn1sANMLATIIABUNANTENUAWING DY

Tasemsisaluinasanusousiy UsEv wdauwua wines wwaun 3 3199 szegaiuns

FEVIAUADUNING AN - TUINAU W.A. 2566

57180151USUTRERUWIEU/NIUFIU 1ATallananUsziniauURn1snsned dusuidnsnzinunindindey

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
insesslananysziniasujiRnisiiaszigaunineaniea
1 [Analytical Balance TSP Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
3 |UV-VIS Spectrophotometer NO, Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
4 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24 -
2021-064
isasfiandnuszdviasufiRnisiinszinaninin
5 |Conductivity Meter AU in SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24230059 16 Mar 23 14 Mar 24 -
16300356
6 |UV-VIS Spectrophotometer an’aﬂiﬁ, lumse, Weawa, & (Color) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Tasdlonlnsandu Technologies MY15410009
7 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24 -
2021-064
8 |[Digestor Unit wian, Tasisenlasindus FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 _
TECATOR 91794469 Ministry of Industry, Thailand
9 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24 -
(Kjeldahl Method) TECATOR 91889052

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
../Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf
../Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../Conductivity Meter/23 0316 Conductivity meter  SI Analytics Lab955 C24230059.pdf
../Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
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Cert.No.: 23MM331
Page.: 103

Certificate of Calibration

Equipment : Ebectronic Balanca

Manufacturer : Mettler Toledo

Model : ABZ0A-5

Serial No. 1128312528

10 Ne. : UAE AIR D18/2550

Submitted by : United Analyst and Enginearing Consuttant Co.,Lid.
3 Sol Udomsuk 41, Sukhurmvit Road.
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order : 07 April 2023

Calibration Date : 07 April 2023

Ambient Temperature 15°c a0 c

Relative Humidity : 30 % 1o 90 %

Calibrated by : Suwit Imjai

Approved by : z

Approved Signatany
) Pornthippa Tameyakul

!
[/: Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

i

Equipment : Electronic Balance
Condition As-Recelved :  Used item
Reference : 2304-00150C-1

nmilumugy

Cert.No,; Z3MM331
Page: 3 of 3

Resuit of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan

The welghing machine reading eror abtained is given in the table

Frien

Maximum difference between

Posltion 1 Position 2 Position 3 Position 4 Position 5§ off-center and central loading
(1:3] (g) (g) §:3] (g} (g)
-0.0001 ~0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Doparture from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) (g) (g) (xmg) (k)
Unload 0.0000 0.0000 015 213
ad 0.0899 +0.0001 015 213
1 0.9888 +0.0001 015 213
5 49998 +0.0001 0.15 213
10 9.9999 +0.0001 0.15 2N
20 20,0000 0.0000 0.15 21
50 50.0000 0.0000 016 2.06
T 68.9999 +0.0001 0.18 204
100 99.5999 +0.0001 018 2,03
150 150.0003 -0.0003 0.29 2,00
200 2000005 -0.0005 029 200
The reported uncerlainty of measurement was basad on a by a

factor k , a level of of approx ly 95 %.
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Equipmant : Elactronic Balance
Condition As-Recelved :  Used ltem
Refarence : 2304-00150C-1
Procedure used :-
Cali wara using in-h dure CP-OB01 ding to direct

measuremant method against standard weight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serlal No. ID Mo. Test report No.
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22

2. This certificate is valid only 1o the item calibrated on date and place of calibration.
3. This result of on was made on req) at the point specified by customer.
4. This certificate is not cerified for any commercial transaction.

5. This is ta the System of Unit,
Result of calibration () Without A {*) After A by Internal T
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measuremant Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (a) {+mg) Y
100 99.9989 +0.0001 019 203
200 200.0001 -0.0001 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g} of Reading (g}
100 0.00007
200 000007

CertNo.: ZaMM331
Page: 2 of 3

Due date
20 Jan 2024

wnmslunniigh:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORA ERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
5 HANGKOK 10230

MEC.TELTIRTON
EALIRRATION 3604

Cert.No. Z3MM332
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Metler Toledo

Model : AB204-5 FACT

Serial No. : E108115658

ID No. : LIAE AIR.016/2555

Submitted by : United Analyst and Englneering Consullant Co_ Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order © OF April 2023

Calibration Date : 07 April 2023

Ambient Temperature : 15°cwa’c

Relative Humidity : 30 % to 80 %

Calibrated by : Suwil Imjai

Approved by @ ¥

Approved Signatory

{ ) Pomthippa Tameyakul

(/) Males Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a

Th may ant b

Apprensd of the him

rpar




Equipment : Electronic Batance Cert.No.; 23MM332
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-2
Procedure used :-
Cali were ol using in-h ion p CP-0B01 ing to direct
measurement method against standard weight.
Caondition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report Mo, Due date
1} Standarnd Waight Set (E2) 15884 24053 TORGHIT 001022 20 Jan 2024
2, This cerlificate is valid only to the item calibrated on date and place of calibration
3. This result of calibration was made on at the point by
4. This cerificate is not cerified for any commercial transaction.
5. This ion is to the | System af Unit,
Result of calibration | ) Without Adjustment  { * ) After Adj by Internal Calib
Range capacity : 0 g to 220 g Resolution 00001 q
Before Adjustment -
Balance Measurement Coverage
lied Weight Reading Correction Uncertainty Factor
(a) tg) (g) (£mg) (k)
100 100.0002 -0.0002 021 2,06
200 200.0002 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
100 0.00009
200 0.00007

enaslamaun.,

DQE Services Co.Led.
DOE o vices 3250 Ladprao-Waaghia 55, Ladgrae- Wanghin R, Ladpeso, Ladprao, Bunghok 10230

Plaane | +66 (0012 538 2054, Eoail @ dgeservicesinfoGzmail.com Frietrhined

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-021 Page 10of5

Customer :  United Analyst und Engineering Consultant Co.,Ltd, (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakl

Bangkok 10260

Location of calibration :  Laboratory 313

Equi + UV-Vis §
M: er:  Agilent T i
Model : Cary 60

Serial No,: MY 15410009

1D No, N/A

Received Date: 20 May 2023
Calibration Date : 20 May 2023
Tssue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : Ty ‘:5' Approved by : e I o

{ Mr-Tanawut Rirtidach ) { Ms. Chonthicha Sangngerm )
Technical Manager Quadisy Manager
liss cmly % the above nd was -
ity af the Iabseatury and i realiesd ot i
natinnal standars tabarssory. This eeetificate sy it be rep than i full escopt m appocwval of the DUE Services Cis, Ll

PM-208-42 ROL 171172020

mnm-:'lzimuqu

Equipment : Electronic Balance Cart.No.: 23MM332

Condition As-Received :  Usad llem Page: 31 3
Reference : 2304-00150C-2

Result of calibration

2. Effect of off center loading

A mass of 100 g was placad to various position on the pan.
The weighing machine reading error obiained ia given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Pasition 5 off-center and central loading
tag) ta) ta) (g) (g} (g}
+O000 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Welght Reading rrection  Uncertalnty Factor

(a) tg) (g) {xmg}) (k)

Unioad 0.0000 0.0000 o.ie 27

L] 0.0988 +0.0001 018 AT

1 0.9988 +0.0002 018 217

§ 5.0000 0.0000 018 27

10 10.0000 0.0000 018 a7

20 20,0000 0.0000 0.8 215

80 50,0001 00001 018 21

0 70.0001 00001 .20 2.07

100 100.0002 -0.0002 a1 2.06

150 50,0004 -0.0004 029 2.00

200 200.0005 -0.0005 029 2.00

The reported uncertainty of measurement was based on a standard Inty multiplied by a Il
factor k , iding a level of ot of i 85 %
-olo-

enaslamauiier

DCE Services Co, Lid,
DQE Services 12 Soi Ladpro Wanghin 55, Ladgrao-Wanghin Rl Ladprso, Ladprao, Bangkok 10210 "

Phome : +66 (012 538 2054, Ensail : dgeservicesinfo@gmail com oy

REPORT OF CALIBRATION

Certificate No. ¢ SP23-021 Page 2of35
Environment Condition:  Ambient Temperature 25 = § i

Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Diue date
Ahsobance Standard set 25760 95933 22 October 2023
Absohance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 05915 22 October 2023

Ti This certi ion is to the i System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientifie Limited
Spectral Band Widthof UUC: 1.5 nm.
Scan Speed of UUC @ 60 nm/min
Scan Interval of UUC: 015 nm,
Resolution of UUC:  Photometric  0.0001 Abs,

Wavelength 01 nm.

FMT0802 R 07112021

lﬂﬂm‘lhl'ﬂ’l'l.lﬂﬂ



DOQE Services Co.Lud
m Services 5ot Ladpmo-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpruo, Bengkok 10230
Fhane : +66 (12 538 2054, Email : dgeservicesinfuEgmail. com s e
REPORT OF CALIBRATION
Certificate No. - SP23-021 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | ULUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
420 0.5787 0.5742 0.0045 0.0031 Pl )]
1.0450 10423 L0067 0.0029 200
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5577 0.0030 0.0034 200
2 1.0247 1.0234 0.0013 0.0035 2.00
2.1228 21171 0.0058 00088 2.00
0.0000 0.0000 (L0000 0.0028 200
05238 05184 0052 0.002% 2.00
0 0.9634 0.9607 0.0027 L0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 200
si5n 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.9950 0.0023 0.0033 00
1.9987 1.9917 0.0070 0.0087 200
0.0000 0.0000 00000 0.0028 2.00
500 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 10808 0.0001 0.0030 200
2.0391 20336 0.0055 0.0081 24
0.0000 0.0000 0.0000 0.0028 2.00
635 05601 0.5585 0.0016 0.0031 200
1.0512 1.0485 0.0027 0,0030 200
1.9294 19317 ~0.0023 0.0083 2.00
EM-T06-02 ROL 111522021
Ll
enenslumugu

DOE Services Co_Ltd.
DQE it 32 Soi Lodprao-Wanghin 55, Ladprao-Wanghin Rd,, Ladpro, Ladgren, Bargkok 10230 A
Phome : +66 (02 338 2054, Email : dgeservicesinfod gmail.com ]
REPORT OF CALIBRATION
Certificate No. : 5F23-021 Page 5of5
Wavelength Accuracy :
[ CRMa Values | UUC Rending Correction Uncertainty Coverage factor
{mm.} {nm.) {nm.) (nm.) k
HLm 2420 028 018 2.00
27945 9.5 -0.08 0.18 2.00
287.81 2675 0.31 .18 200
13406 3335 0.56 018 2.00
36093 3603 0.63 018 2.00
41B.59 4180 0.59 0.18 200
445,94 445.3 .64 .18 2.00
453.66 453.0 0.66 018 2.00
460.02 4596 042 0.18 2.00
536,50 5364 o1% 18 200
637,98 638.3 032 018 2.00
431.38 4310 038 0.18 2.00
AT2.50 4725 0.00 18 200
51347 5135 003 018 2.00
528.88 529.0 012 0.18 2.00
57317 3730 017 018 200
585.35 585.0 035 0.20 2,00
a44.40 684.5 010 018 2.00
T40.72 741.0 -0.28 0.20 2.00
T48.55 485 0.05 18 2.00
807.03 507.0 003 018 2.00
87928 3795 022 018 2.00

Remark ; - ULC = Linit Under Cafinestion

= NiA = Not Avaishle

of ipdin the cnverage fctor § |

which for & neeral linirui ility of

= * Emicates non TIS) acumdsted

- End of Certificate -

FM-TOR-02 Rl 171172021

I.Bﬂihibl'm‘l.lf]ﬂ

DQE Services Co,Lad.
al . 32'S0i Ladpmo-Wanghin 35, Ladprac-Wanghia R, , Ladpeno, Bangkok 10230
m_ Sarilies 01 Ladprmo- in anghin Rd., Ladprao, Ladpmo,
Phane ; +66 ()2 538 2054, Enil | doeservicesinfoi@gmail.com .
REPORT OF CALIBRATION
Certificate No. - SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) {(Abs) (Abs) 3
235 0.0000 00000 0.0000 00050 2.00
0.7478 0.7436 00042 0.0058 2.00
i 0.0000 L0000 (L0000 0.0050 2.00
0.8686 0.8648 0,0038 0.0064 2.00
it 0.0000 0.0000 0.0000 0.0050 2,00
02912 01.2908 00004 0,0052 2.00
1% 0.0000 0.0000 10,0000 00050 2.00
06448 01.6398 0.0050 0.0058 2.00
FM-TOR-02 RO 141172001
v
wnaslunugy

DOQE Services Co.Lid.
DQE Services 2 8o Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladpra, Ladpeao, Banghok 10230

Phane - 466 (12 538 2054, Ermail : dqeservicesinfogmailcom

CERTIFICATE OF CALIBRATION

Certificate No.:  SP23-007 Page | of 5

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

Address : 3 Soi Ud ke 41, Sukhumvit Road, B hak, Phrakh Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.:  2021-064

1D No, : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : ﬂ 'L'.; o Approved by : 51'/'3 5’-.' i
{ Mr Tanawut Rimidach ) ( Ms, Chonthicha Saagngem )
Technical Manager Quality Manager
The calibewtion resal is applied coly to the obe librased iters and wes found sccurste us shown o date P i ly.

The measurement capability of e iaboratory and ifs fracesbility (o rocognized nationsl standards and 1o the i of massurement reslized at f carespanding

nationsl siandurds lsboewiory. This certificate may ool be reproduced other than in fill excopt with the prior writen appeoval of the DOE Services Co,, Lad.

wenanslumun

FM=T08-012 ROT 171172020



DJE Services Co.Led.

DQE Se W;CES 31 Soi Ladprao-Wanghin 53, Ladpeao-Wanghin Rd., Ladprao, Ladpean, Banghkok 10230

Phooe : +66 (012 538 2054, Ermail : dgeservicesinfo@gmail com e

REPORT OF CALIBRATION

Certificate No. ¢ SP23-007 Page 2of5
Environment Condition : Ambient Temperature 25 2 5 i o
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials
Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Stundard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable 1o the International System of Unit maintained at National -

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

Spectral Band Width of UUC: 4.0  nm.

Secan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nmu

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

wnmslumug

FM-708-02 RO 17112021

DOQE Services Co, Ltd.
. 32 Soi ]_ndyrwo—Wnnp\in 55, ljﬂpﬂm-\ﬁ'nnghh Rd., ].ndpmn. l.ndprm; Banghok 10230
DQe Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
| (nm.) (Abs) (Abs) {Abs) (Abs) L
238 0.0000 (L000 0.0000 0.0050 2.00
0,7478 0,743 0,0048 0.0057 2.00
247 (L0000 0.000 0.0000 0.0050 2.00
2 (. 8686 0.861 0.0076 0.0059 2.00
53 01,0008 0,000 00000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
556 0.0000 0.000 0.0000 0.0050 2.00
B 0,6448 0.639 0.0058 0.0055 2,00
1
wnasluaugu

FM-TOE-02 ROL 111772020

DQE Services Co.Lid.
DQE Services 2ol Ladprao-Wanghin 55, Ladprao- Wanghin R, Ladpeao, Ladprao, Bangkok 10230
Phoae : +66 (012 538 2034, Email : dgeservicesinfod@gmail.com it
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{mm.} (Abs) (Abs) (Abs) (Abs) k
00000 0.000 0.,0000 0.0028 2.00
am 0.5787 0575 0.0037 0.0031 2.00
1.0400 1.044 0.0050 0.0029 2,00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
05607 0.558 0.0027 0.0034 .00
- 1.0247 1.021 0.0037 0.0033 2,00
2.1229 2115 0.0079 0.0081 2.00
0.0000 0.000 00000 0,0028 2,00
0.5236 0.520 0.0036 0.0030 2,00
- 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5191 0.518 0.0011 0.0031 2,00
e 1.0003 1.000 0.0003 0.0033 200
19987 1.993 0.0057 0.0084 200
0.0000 0.000 0.0000 0.0028 2,00
<50 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 200
2.0391 2.031 0.0081 (.0080 2,00
0.0000 0.000 0.,0000 0.0028 2.00
(,5601 0.562 -0.0019 0.0032 2.00
= 1.0512 1.052 =0.0008 0.0030 2,00
1.9294 1.923 0.0064 . o

FM-TOB-02 ROL 1/11/2021

DUE Services Co,Lad,
DQE services 32 Sei Ladprac-Wanghin 55, Ladprao-Wangghin Rd., Ladprao, Ladprao, Bangkok 10230 A
Plone : +86 {032 538 2054, Email : dgeservicesinfol@gemaill.com frre b
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Vilues UUC Reading Carrection Uncertainty Coverage lactor

(nm.) (.} {mm.) {mm.} k

24154 240.8 074 018 2.00

279.40 27EE .90 0.18 2.0

28870 2880 070 0.18 2.4

33422 3335 072 018 2.00

361.26 360.5 .76 018 2.00

418,48 4178 .68 21 .00

44670 4459 0.80 018 200

453.20 452.5 0.0 018 .00

46006 450.5 0.56 0.8 2.00

536.90 536.0 (A1) 018 2.00

637.94 637.1 84 018 2.00

440,74 440.0 074 018 2.00

47222 4715 0.2 0.18 .00

51370 5130 0.70 018 2.00

528.72 5280 072 018 2.00

57460 3740 060 0.18 2,00

58548 584.6 0.E8 020 2.00

684,63 G34.0 063 018 2.00

T402T T40.0 0.27 020 2.00

74838 475 0.78 [(8E:3 2.00

BOT. 16 B3 066 R E3 200

B79.70 B79.0 [Vheli] 018 200

Remark ;- UG = Uni Usder Calinragion
- NA = Not Avaiabie

« The result expanded uncertzinty of mepsurement L is stated as the sinndard uncensiscy of messwrement multiplied by he covenige factor &,

which for n sl distribution commes prahability of approximacsly $3%

' wneslumuny

FM-TOR-02 ROL 111 /3020

- End of Certificate -
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B Certificate of Calibration
AN 2
Equipment: CONDUCTIVITY METER Ceriificate ho..  C24230058
Model: Lab 855 Issued Date; 16 March 2023
Serial No. (orID.): 16300356 Job No.: KSPR2304472
Manufacturer; S| Analytics Page: 1of 2
Electrode Serial No. 16070067 Model ; LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 °C + 2 'C
Hurmidity 50 %RH + 15  %RH
Calibration Place Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Callbration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-48, base on ASTM D 112514 and D 5391-14
Traceability:

This certificate is traceable to the S1 Units maintained by CRM of NIST{SRM) through
CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 838312, B38313, B38316

&= DKSH

{Mr. Atachai Ngamchanat)
Person in chamge

DS

(Mr. Nitinun  Srihawan)
Authorized signatory

This certificate is issund e LAils of MeSSUTBMBNt SCCONIng 10 106 INtMAtoNal Sysiem of UNIs (S1). 1l provides ITCsasiity of Mesurement 1
laboratonies.

s ottaned from th uncertainty mutiplied by the coverage factor fk=2) o

Thess reslts may be affected by deviations

Tram speckied condions,
not be reproduced except i ful withowt approval of DKSH Technclogy

whsin seanicy penTuTal dovin
DK Technalogy Limied

=m 12280
2533 Subuisil Rond, Bungohal, Piakhacong, Banghok 10260
Prone: 66 2638 T000

0 Guide to Exprassion of Uncertainty in Messurement {SUM).
Tha results relale ondy 1o The tems tested, calbrated or samplod. The rpon shal
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Certificate No.: ©24230059 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Unlt Under Calibration Coverage Factor
Correction Uncertainty (£ )
Conductivity Solution Reading (k)
25000  uSicm 245 uSicm 0.500 wSfem 2.00 o021 uSiem
14130 pSicm 1403 uSiem 100 pSiem 2.00 8.0 uSiem
111.3 mSicm 108.5 mEicm 2.80 mSiem 2.00 0.67 mSiem
After Adjustment ; st 1413 pSiem
Standard Unit Under Calfbration Coverage Factor
Cormaction Uncertainty (£ )
Conductivity Solution Reading (k)
25000  uSicm 248 wSlem 0.200 uSiem 2.00 021 uSlem
14130 uSlem 1413 uSlem 0.0 pSiem 2.00 8.0 uSlem
1113 mSicm 108.8 m&lcm 250 mSiem .00 0.67 m8icm
The End of Certificate
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CAL-FM-C24-08: 12 Sop 2072

iy KSPR2304472

wflmrtoda;: CONDUCTIVITY METER su: Lab 955 wwamatas: 16300356
wyI9dD ($u) ATI9HDY (F)
16 Mar 2023 FwnRTIRIdR 16 Mar 2023 W
Unk | lind und | Liink
Ganeral
= ] 1 nmmm’mﬂm = ]
= 0O 2. Arwdsew | veelddioue, mulu-uanitos) = o
= O 3 e O — 107 1AdBs (On-Off Swicth) = o
@ =] 4. alunn (Keypad) 5 o
@ o 5. witsa (Display, Screen Contrast) = 0
Spectrophotometsr
| m| 6. usedwlw (Battery Backup) »= 2.5 VDG [m] [m]
o m] 7. dvmpuBanarmuriafy (Wavelength Control) o m]
O o 8. mrwwmnfu (Wavelength Check) (=] [m]
O O 9. ummsriuilauss (UV < 3,000 hour) ] [m]
O 0 10, umdriniang (Visible < 5,000 hour) o o
0 m| 1. deeinuanudanuns (Carousel Module) [m] [m]
pH Metar and Conductivity Meter
= m] 12, fufinTwss ( Electrode and Connection Cable ) =] [m]
m| O 13, ssfudTsRsA10 M Electrode (Level KCI ) o [m]
o o 14,  siafinlatw Electrode (Dust Protection Hood) [m] ]
m] O 15, wviudfinTnm (Stand) o o
Turbidimeter
] (] 16,  Awauiidiage (No Sample) [m] [m]
O O 17, sefunsdasRIeB (= 2.5 Lufu 3.0) ] O
Automatic tirator
(] (m] 18.  @nm Piston Burettes im] (m]
(] ] 18.  Function Rinsing and Dosing o [m]
o [m] 20, ssuuverwrvussglnsollsenoy o |
sl gy Apgainfla 26.1°C Tau Cantrol W fi250201°C
Mr.Atachal Ngamchanat
m m m i Service Engineer
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CAL-FM-R31-03: 20 Jul 2022

DOE Services Co.Ltd
DQE Services 32 Sei Ladprse Wanghin 55, Ladgrao-Winghin Rd., Ladprao, Ladpras, Rangkok 10230 B -
Phane : +6 012 538 2054, Email : dgeservicesinfodg gnmil.com
CERTIFICATE OF CALIBRATION
Certificate No. ;.  SP23-021 Page 1of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Hesd Office)
Address: 3 Soi Udomsuk 41, Sukl it Road, Bangchak, Phral
Bangkok 10260
Location of calibration :  Laboratory 315
Equi : UV-Vis Spectrop
Manufacturer:  Agilent Technologies
Model : Cary &0
Serial No, : MY15410009
ID No, : N/A
Received Date ;20 May 2023
Calibration Date : 20 May 2023
Issue Date : 23 May 2023
Condition Instrument :  Good
: il . -
Calibrated by : Fuy e Approved by : “'-'j/a T
{ M. Tanowut Rittidach ) { Ms. Chondlicha Sangnger )
Technicnl Monnger Cuality Manages
The calibratios result is applied coly 10 fhe sbove calibrwed tlem and was fourd securaie &s shown oo dute sl place of ealibestion caly
The mennmrmmi cxpability of the lshonmory and its traceahility = reeogrtsed natimal stisdurdy il 1 @ unit of messsrement realized at the comespoading
naticmal standands Inbormicry. This cenificse may mn be repesducesd other e in Bl except with the prior weities gpproval of fle DOE Services Co, Lid

FM-TOE0 RO 171 LN
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DOQE Services Co. Lk
DOE ¢ vices 3250l Ladpras Wanghin 55, Ladpraa-Wanghin R Ludgrao, Ladprao, Banghok 10230
Phane : 466 (02 538 2054, Email ; dqeservicesinfo@gmail.com ettt
REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 20of5
Environment Condition: Ambient Temperature 25 =5 e
Relative humidity 55 =20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 Oetober 2023
Absobance Standard sel 25757 95929 22 Octaber 2023
Waavelength Standard set 25806 95916 22 October 2023
Wavelenuth Standard set 25758 95915 22 October 2023

Traceability This certification is ble to the 1 I System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Widthof UUC: 1.5 nm.
Sean Speed of UUC 60 nm'min
Sean Interval of UUC :  0.15 nm,
of UUC: Ph ic  0.0001 Abs,
Wavelength 0.1 nm.

PM-708-00 ROT 1112021

I.Bﬂihibl'm‘l.lf]ﬂ

DWQE Services Co, Lad.
. 32 Soi Ladpmo-Wanghin 35, Ladprao-Wanghia Rd., , Ladpeno, Bangkok 10230
DQE Services = LR e
Fhane ; +66 (112 538 2054, Email | dqeservicesinfoi@gmail.com .
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.} (Abs) (Abs) {Abs) (Abs) &
S 0.0000 00000 0.0000 00050 2.00
0.7478 0.7436 00042 0.0058 2.00
i 0.0000 L0000 (L0000 0.0050 2.00
0.8686 .8648 0,0038 0.0064 2.00
it 0.0000 0.0000 0.0000 0.0050 2,00
02912 01.2908 00004 0,0052 2.00
i 0.0000 0.0000 10,0000 00050 2.00
06448 01.6398 0,0050 0.0058 2.00

FM-TOR-02 ROT 14112831

I.Bﬂihibl'm‘l.lf]ﬂ

DOQE Services Co.Lud
w Services 5ot Ladpmo-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpruo, Bengkok 10230
Phane : 466 (012 538 2054, Email : dqeservicesinfo@grmail.com s e
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | ULUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.
420 0.5787 0.5742 0.0045 0.0031 200
1.0450 10423 L0067 0.002% 200
2.1900 2.1847 0.0053 0,0075 2.00
0.0000 0.0000 L0000 0.0028 .00
0.5607 0.5577 0.0030 0.0034 200
W 1.0247 1.0234 00013 0.0035 2.00
2.1229 21171 00058 0.008% 2.00
00,0000 0.0000 (L0000 0.0028 200
05238 05184 0052 0.002% 2.00
= 0.9634 0.9607 0.0027 L0029 200
1.9763 19715 0.0048 0.0081 .00
0.0000 ~0.0001 (10001 0.0028 200
dig 0.5191 0.5159 0.0032 0.0031 2.00
1,0003 0.9950 0.0023 0.0033 2.0
1.9987 1.9817 0.0070 0.008T 200
0.0000 0.0000 0.0000 0.0028 2.00
500 0.5523 0.5501 0.0022 0.0030 .00
1.0809 | OB0E 0.0001 0.0030 200
2.0391 20336 0.0055 0.0081 24
0.0000 0.0000 0.0000 0.0028 2.00
635 05601 0.5585 00016 00031 2.00
1.0512 1.0485 0.0027 0,0030 2.00
1.9294 19317 -0.0023 0.0083 2.00
EM-T06-02 ROL 111522021
Ll
wnaslunugy
DOE Services Co_Ltd.
DQE it 32 Soi Lodprao-Wanghin 55, Ladprao-Wanghin Rd,, Ladpro, Ladgren, Bargkok 10230 A
Phone ; +66 (0)2 538 2054, Email - degscrvieesinfogmail.com e
REPORT OF CALIBRATION
Certificate No. : 5F23-021 Page 5of5
Wavelength Accuracy :
[ CRMa Values | UUC Rending Correction Uncertainty Coverage factor
{mm.} {nm.) {nm.) (nm.) k
HLm 2420 028 018 2.00
27945 9.5 -0.08 018 2.00
287.81 2675 0.31 .18 200
13406 3335 0.56 018 2.00
36093 3603 0.63 018 2.00
41B.59 4180 0.59 0.18 200
445,94 445.3 .64 .18 2.00
453.66 453.0 0.66 018 2.00
460.02 4596 042 0.18 2.00
536,50 5364 o1% 18 200
637,98 638.3 032 018 2.00
431.38 4310 038 0.18 2.00
47250 4725 0.00 18 200
51347 5135 003 018 2.00
528.88 529.0 012 0.18 2.00
57317 3730 017 018 200
585.35 585.0 035 0.20 2,00
a44.40 684.5 010 018 2.00
T40.72 741.0 -0.28 0.20 2.00
T48.55 485 0.05 18 2.00
807.03 507.0 003 018 2.00
87928 3795 022 018 2.00
Remark ;- UUC = Uit Under Cainestion
- NiA = Nt Avalable
u af the cnverage fctor § |
witich for & neemal i i ility of

= * Emicates non TIS) acumdsted

- End of Certificate -
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DQE Services Co. Lid. DQE Services Co. Ltd.
DQE Services 2 Sei Ladprac-Wanghin 5, Ladprac-Wanghin Rdl, Ladgrao, Ladgrao, Bangkok 10230 A DQE Seryices 32 SoiLadpro-Wanghin 55, Ladpeao-Wanghin RAL, Ladpran, Ladprao, Bangkok 10230
Phone  $66 (012 538 2054, Email : dgeservicesinfofigmail com ﬂc:-»mm Phooe : +66 (012 538 2054, Ernail : dqeservicesinfo@gmail com e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page | of § Certificate No. Sp23.007 Page 2of5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office) Environment Condition - Ambient Temperature 25 = 3 ‘c
Address : 3 Soi Udomsul 41, Sukhumvit Road, Bangehak, Phrakh Bangkok 10260 Relative humidity 5520 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer:  Hitachi Material Serial No. Certificate No. Due date
Model:  U-1900 Absobance Standard set 25760 95935 22 October 2023
Serial No, :  2021-064 Absobance Stundard set 25757 95929 22 October 2023
1D No. : UAE.WAS.006/2552 Wavelength Standard set 25806 95916 22 October 2023
Received Date ;6 January 2023 Wavelength Standard set 25758 95915 22 October 2023
Calibration Date : 6 January 2023 Traceability This certification is traceable 1o the International System of Unit maintained at National -
Issue Date : 10 January 2023 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument :  Used Spectral Band Widthof UUC: 4.0  nm.
Calibrated by : 1) 5 Approved by : oo T Scan Speed of UUC: 200 nm/min
{ Mr. Tanawut Rittidach ) ( Ms, Chonthicha Saagngem )
Technical Manager Quality . Scan Interval of UUC: 0.1 nmo
The ealibeatin resslt is opplied coly o e shave clibrated e and wes found accurnte as shown o date ard place of callbraiion anly,
R of UUC : Ph ic 0001 Abs.
The mensurement cupability of the iaboraory and i fraeeabdlity 1o recoygnized nationad standards and 0 e it of mssurement realiznd 4t the carrespanding
nstional standunds daboeutory. This certifieate smay a0t be reproduced olber thas in [l except witk the prioe wriflen appeoval of the DOE Servies Ca,, Lid Wavelongth 0.1
avelen, 1 nm.

enmslumug

FM-708-02 ROT 171172020

DQE Services Co.Lid.
DQE Services 2ol Ladprao-Wanghin 55, Ladprao- Wanghin R, Ladpeao, Ladprao, Bangkok 10230
Phoae : +66 (012 538 2034, Email : dgeservicesinfod@gmail.com it
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{mm.} (Abs) (Abs) (Abs) (Abs) k
00000 0.000 0.,0000 0.0028 2.00
am 0.5787 0575 0.0037 0.0031 2.00
1.0400 1.044 0.0050 0.0029 2,00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
05607 0.558 0.0027 0.0034 2.00
- 1.0247 1.021 0.0037 0.0033 2,00
2.1229 2115 0.0079 0.0081 2.00
0.0000 0.000 00000 0,0028 2,00
0.5236 0.520 0.0036 0.0030 2,00
- 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5191 0.518 0.0011 0.0031 2,00
e 1.0003 1.000 0.0003 0.0033 200
19987 1.993 0.0057 0.0084 200
0.0000 0.000 0.0000 0.0028 2,00
<50 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 200
2.0391 2.031 0.0081 (.0080 2,00
0.0000 0.000 0.,0000 0.0028 2.00
ik (,5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 =0.0008 0.0030 2,00
1.9294 1.923 0.0064 . fondiay
L]

FM-TOB-02 ROL 1/11/2021

wenanslumun
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DOE Services Co, Ltd.

DQE Servi 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ludprao, Ladprae, Bangkok 10230
ervices

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com

REPORT OF CALIBRATION

Certificate No. : SP23-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) k
g 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0,743 0.0048 0.0057 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
$i3 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
555 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
]
enaslumugu
FM-TOR-02 RN 111172020




DOE Services Co, Lad.
DQE g 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Lodpras, Ladprao, Bangkok 10230 .
Services AEETMNESUTEILMLE0SM S aTIUE NS
Plone : +86 {032 538 2054, Email : dgeservicesinfol@gemaill.com e AuELEn s BN IS mA NS SUA TS
Foundaton for incusinal Ceveloome Mahcral Food institute
RE 'R"[' OF CAL[B TION Food inche Laborantry Service Center
Verification Certificate
Certificate No, : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading | Carrection Uncertalnty | Coverage factar Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
(nm.) (1.} (nm.) (nm.) & Address 3 Sol Udomsuk 41, Sukhumvit Road,
241.54 240.8 0.74 018 2.00 " oms + Sul 3
10260
279.40 2785 .90 018 200
288,70 2880 0.70 0,18 2,00 N
334.22 3335 072 0.18 2,00
361,26 360.5 076 0.18 200 Equipment: HEATING BLOCK DIGESTION
418,48 4178 .68 21 .00
Manufacturer: FOSS
446,70 4459 0.80 0.18 200
453.20 4525 0,70 0.18 200 Model: 2520
46006 459.5 0.56 018 2,00 .
Serial No.: 91794469
536.90 536.0 (A1) 018 2.00
637:94 637.1 .84 0.18 2.00 ID No.: UAE.WAS.011/2560
440.74 440.0 0.74 0.18 2,00
Order No.: 2302413
47222 4715 0.72 0.18 2,00
51370 513.0 0.70 0.1 2,00 Operation No.: 2302413-001
52872 5280 0,72 018 2,00 .
Date of Receipt: 28 March 2023
574.60 5740 0.60 018 2,00
585,48 584.6 0,58 020 2.00 Date of Calibration: 30-31 March 2023
684.63 6H4.0 0.63 018 2,00
74027 T40.0 0.27 0.20 2.00 /%,
748.28 7475 078 018 200 Calibrated by  mr.nuttapol Niyomchat Approved by
07,16 §06.3 0,66 0.1% 200 Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibrration Laboratory
§79.70 E79.0 0.70 0.18 2.00 Date of Issue: 10 April 2023 for the Team
Bemaork ;- UL = Uns Usder Calinration
The are for a y of app 95 %,

- NiA = Not Axaiskie

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capaility of the laboratory and s traceability to recognized national standards and to the units of

~ The resilt expanded uncertsinty of measmement L is stated as the stondard uncertsesty of messwement mliiplied by (e covemge fotor & .

which for n sl distribuion comesponds to @ prahability of approximacsly $3%
= * Indficates non TIS1 nccredited

- End of Certificate -
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Food nousird Lsboratary Senice Certer

Verification Report

enmslumug

FRA-TOR-00 ROD 11873020

redlized at the

except with the prior written approval of the National Faod Tnstitute,

national standards laboratory, This certificate may not be reproduced other than in full
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F-C5-009 Revision: D1 Date: 20-14-65
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muntation for ndosina Development Nahoral Food insehute
Food hdusiig _sborstory Serdce Cenfer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794460
Resolution: 1 c 1D No.: UAEWAS.011/2560
Manufacturer:  FOS5
Date of Calibration: 30-31 March 2023 Page 2ol 4
Location: Laboratory Room, NATIONAL FOCD INSTITUTE
Envirenment Condition: Ambient Temperature {25 + 3 ) °C
Refative Humidty (55 + 15 ) %

Line Voltage [ 220 & 10 ) Vot

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.

- The temperature scale used vas based on IT5 - 90 .
- All data show below were final values and the initial data may be obtained upon reguest,
2. Reference Standard Instrument :

Model Serial No. Certificate No.|  Due Date Through
Digial 35704 WY SABAEETE/MYA1154453 MM, Technical
with Thermocouple Type R TEN188-103 / CHEISE-103 bl SMay-2023 | gorger Labaratary

3, This certificate is traceable to international system of units (ST Units),
4. This cerificate was certified only for the instrument we calibratad,
5. This result of calibration was found acourate as shown on date and place of calibration only.
6. Condition of Calibrated item :  Good
ULIC* Description
Time of Record - Howr 30 Minute At 380
7. Resultof Calibration : [ X | Without adjustment || After adjustment

Certificate Mo. 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 b ID No.: UAEWAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Paga 3ol 4
Calibration point: 3|0 C
Calibration result:
Reporting of Temperature
UUC* Settil Uuc* Readi Standard Uncertal
Biack o co ey | SIS (2°0) | rpermomateroe)| (400
1 380 380 0.96 37774 2.1
2 380 380 0.40 377.28 2.1
3 380 380 1.18 3778 21
4 380 380 044 377.19 16
5 380 380 0.11 377.30 16
6 380 380 0.14 377.90 16
7 380 380 1.17 373.85 2.1
8 380 380 0.33 376.96 2.1
9 380 380 0.14 374.18 a1
10 380 380 0.96 378.56 20
11 380 380 1.04 378.34 20
12 380 380 0.35 378.06 20
3 380 380 048 377.05 1.6
14 380 380 038 379.19 16
15 380 380 0.50 377.48 16
16 380 380 0.48 378.33 17
17 380 380 0.71 377.60 L7
1B 380 380 0.35 37677 1.7
19 380 380 0.84 377.06 18
20 380 380 0.41 378.58 18
Note:

-UUC™ = Unit Uinder Calibration

-Immersion depth of standard thermometer in tube level high of sand ks equal heater plate of LUC,

- Stahility = One-half of the greatest eliffi of b t one sensors,
for at least hall an hour after reaching steady state.

FC5-009 Revision; 01 Date: 20-04-65

F-C5-009 Ravisian: 01 Dates 20-04-65
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gEanEsUdEL T SOSEaan W ILainTs 25th— 26th Floar,
| I I AuUELSTSHuUENSges MNSsSUET IS Fama IV Road, Klen) , Klongtoey, Bangkok, Thailand 10110

Fourdanon tor indusinal Development Meronal Food nsfiue
PSR iy s e Customer Service Report [ Reportno: | 8411 B
- -
Verification Report  —r— AL 5 ™ =
A
I ‘Customer! 1 UAE |' ‘Address: |
| i [Eemi] 91794052
Certificate No.: 2302413-001-01
Hours. Travel To Custamar Labaur Trave| From Custamer
Equipment: HEATING BLOCK DIGESTION start T T T T
4| Civvs o sy
Model: 2520 Serial No.: 91794460 Finish [Sios 13
Resolution: 1 L ID Noo UAEWAS.011/2560 Job Type
Manufacturer: FOSS Spacial Standard
Karmal Courtesy Visit i Tralning
Date of Calibration: 30-31 March 2023 Page 4 of 4 Distributor FMA Dnboarding Quate T >
Calibration point: 3|0 T Internal s Warranty . Repair . M 7%
Calibration result: Continued Digital Service . Sabes Support Remote L Other
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit I_m’ﬁm' LT I 1
TOP VIEW | TN ) [ Contractho, | T appilicatis |
Detalls of Work [ Test Condition [/ Status
~ yiFed Fomchion Tab powgioed B ac
T Vot (s VM Wil SZlene [ A e
i prrie b Yot Do g G0 - Bef Simedd 7
T MR e P iy Preafig G| x b2, % o —ew
= W g Thn 5l fad 5 lean Géngemder he
= O PR Tl edn WOy * SS.E A
N o fosanit vl (endenmr  \hfer (oelle, Lalve A v RS A A
— MagtaTioNay AT Wunbly ke ml = o= wl fbell tewl —mS5iw| [
~ nagedTunitng i el DF  (Fo wal I
~ N Dlawl » oL Mg gmeny & [0 ¥4
v oan.
Instrument Ready for Use [/ o Not OK_| Tmat O - Comment
Part No: Batch Description Qty
foobigs ¥ 12,07, it Fos IM piF Evvm/die 1L e
higte:
-Uuc* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand Is equal heater plate of UUC.
- Stability = One-haif of the greatest of at one sensors, | confirm this report |5 accurate and complete
for at least half an hour after reaching steady state. Signed FOSS % Signed Customar waTn
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor o Mua For dolyem '?f'&"?" e
i level of confid of approximatealy 95 o, 3
i PR * B % Would yau be willing fa ing in order to tefl us how we performed? 3 ot A

F-C5-009 Revision: 01 Date: 20-04-65

tanms'laimuqu
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