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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
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 pym (PM,,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P801 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pym (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, 5) Mesa Labs DeltaCal DC1 Innovative Instrument 22-AFM-116 16 Aug 22 15 Aug 23 -
158850 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2728 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pym (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)
5 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1587 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)
6 |High Volume Air Sample Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1008
7 |High Volume Air Sample Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1009
8 |High Volume Air Sample Particulate Matter < 10 um (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1011
9 |High Volume Air Sample Particulate Matter < 10 um (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -

1012




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
Ambient
10 |High Volume Air Sample Particulate Matter < 10 um (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1013
11 |High Volume Air Sample Particulate Matter < 10 um (PM,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1005
12 |High Volume Air Sample Particulate Matter < 10 um (PM,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1006
13 |Low Volume Air Sampler Particular Matter (PM, ;) Thremo Scientific 2000i Innovative Instrument Ref. No.158850 16 Aug 22 15 Aug 23 -
2000Iw208211910 Co.,Ltd.
14 |Low Volume Air Sampler Particular Matter (PM, ;) Thremo Scientific 2000i Innovative Instrument Ref. No.158850 16 Aug 22 15 Aug 23 -
2000Iw208221910 Co.,Ltd.
15 |Low Volume Air Sampler Particular Matter (PM, ;) Thremo Scientific 2000i Innovative Instrument Ref. No.158850 16 Aug 22 15 Aug 23 -
2000Iw208231910 Co.,Ltd.
16 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22012258 8 Feb 22 7 Feb 23 -
Acceleration Level UM12395
17 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22086865 30 Aug 22 29 Aug 23 -
Acceleration Level UM12865
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22097011 23 Sep 22 22 Sep 23 -
Acceleration Level UM12866




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

Ambient

19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22053609 31 May 22 30 May 23 -
Acceleration Level UM12889

20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22012261 8 Feb 22 7 Feb 23 -
Acceleration Level UmM14547

21 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22053608 31 May 22 30 May 23 -
Acceleration Level UM12890

22 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22097007 23 Sep 22 22 Sep 23 -
Acceleration Level UM12891

23 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22064054 27 Jun 22 26 Jun 23 -
Acceleration Level UM13204

24 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22064053 27 Jun 22 26 Jun 23 -
Acceleration Level UM13205

25 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22064050 27 Jun 22 26 Jun 23 -
Acceleration Level UM13206

26 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22086864 30 Aug 22 29 Aug 23 -
Acceleration Level UM13539

27 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22097009 23 Sep 22 22 Sep 23 -
Acceleration Level UM13540

28 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022494 1 Mar 23 28 Feb 24 -
Acceleration Level UM11057




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
Ambient
29 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022493 1 Mar 23 28 Feb 24 -
Acceleration Level UM11058
30 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 22-ACT-523 19 Aug 22 18 Aug 23 -
(Acoustic Calibrator) 84065 Co.,Ltd.
31 |Sound Level Meter Laeq 24 hours' Lamax Lagor Ladn Rion, Japan NL-42 Innovative Instrument 22-ACT-209 17 Mar 22 16 Mar 23 -
00558039 Co.,Ltd.
32 |Sound Level Meter Laeq 24 hours' Lamaxs Lagor Ladn Rion, Japan NL-42 Innovative Instrument 22-ACT-210 17 Mar 22 16 Mar 23 -
00558208 Co.,Ltd.
33 |Sound Level Meter Laeq 24 hours' Lamax Lago Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22088 22 Apr 22 21 Apr 23 -
01010782
34 |1Sound Level Meter Laeq 24 hours' Lamax Laoos Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22089 22 Apr 22 21 Apr 23 -
01010783
35 |Sound Level Meter Laeq 24 hours' Lamax Lagos Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22090 22 Apr 22 21 Apr 23 -
01010784
36 |Sound Level Meter Laeq 24 hours' Lamax Laoo Ladn Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22091 22 Apr 22 21 Apr 23 -

01010785




NAC Accredited calibration laborotory NAC

JIRANATEE ASSOCIATES CO.LTD iiizgfﬁigifgg JIRANATEE ASSOCIATES CO.,LTD.

liranates dssociatas Co Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petehkasam 7, 7/1, Rid. Watthagra, Bangkokyai, Flaw measurement laboratary T T Sagad kg
Bangkek 10600 {Theiland) Colibration services department. Certific

Tel: +6508G80812

Mohbila: 466863989453

E-miail: jrac-cali bration@jranates.com

‘Web site; www.|iranates com MEASUREMENT RESULTS:
CE RT":ICATE OF CALI BRATION The Crifice gas flow device was calibrated by direct comparisen methed with the Standard Rotary Displacement Meter (Roots Meter), The Hurmid alr was used asa
medium in the systerm. The standard conditions are 25°C (258,15 K} and 760 mmHg for standard temperature and standard pressure respectivaly.
Cartificate No. + CL-004-565 Page 1 of 2 Pages
Table 1: The results of ( Standard calibration data
Flow rate Pressure Temperatura Temparature meter )_ Orifice Standard Flow
MEASUREMENT ITEM +Top Load Orifice Calibration procedure: . i s Pr:;] [":!1] Bp_ ap. 2 14
ific: brated ogainst
MANUFACTURER + Tisch Environmental, nc. The Orifice gas flow device was call 1og ’ o . i
i m'fmin mmHg C C mmHg inH,0 fmin
MODEL/TYPE \TE-5025A Standard Rotary Displacement Meter (Roats. m
v A iple M ter) Modie! G65/IMC/W2-d, The Wi-GL-004 1 D.699 756.468 24.680 23730 55.667 1.705 1303 0.647
SERIAL ; s s s o collbrabion guide e, 2 1001 756.479 24910 24.180 £1.363 3454 1855 0918
1D NUMBER t UAE EFM.064/2560 3 1114 756.494 24.550 23.970 41751 4515 2.126 1.051
EONBITION AS-RECEIVED i Troceability: 4 1166 756,510 24.470 23.900 30652 5138 2264 1118
CUSTOMER : United Anzlyst and Engineering Consultant Co. Ltd. This certificate provides a traceatillity of The s 1416 756.534 24.400 24150 30,200 7.618 2757 1357
81 5l Udomsuk 41, Sukhumyit Road, Bangchak, Phi N I recognized the natfonal
Bangkak 10260 tandards;:and to realization of the / Slope [} 2.04689
systen of units (51) through the VSL (Notional ;
Iogy Institite of Netherlands] via Certificate Intercept (b): -0.02301
RECEIVED DATE + 15 Jul 2022 number: G2231501 Corretation cosificient [r): 0,99987
MEASUREMENT DATE 425 Jul 2022 I ;
1SSUE DATE 126 4ul 2022 Uncertainty of Measurement: Uncertiinty (k3]s 0010;  rwfein
The reported uncertointy of measurement s bosed
on the standard uncertainty multiplied by a
ENVIRONMENTAL CONDITIONS: raverage foctar kel Which for @ normal
Amblent condition In the laboratary are as follaw: Alstilbaition DoTiespurIos T G\ e pYatcoiiy Table 2: The results of @ actuat calibration data
i R of oppr 85%. The uncertainly
Temnarature ey ® has heen determined in accordance with the GUM Flow rate Pressure | Temperature | Temperature | Ap.meter | Ap_ Orifice Standard Flow [0,]
BelatveHUmuLy FE392130 ey ‘Evalumtion of measurement Plate [Pa] [Ta] [Tm].. ¥
Atmospheric Pressira +1010£10 Fh3 data - Guide to the expression of uncertainty in m*/min mmHg °c e mmig ink,0 i
measurement’ 1 0.699 756,068 24580 23730 55,667 1.705 0819 0649
1 1,001 756479 28910 24180 61363 2454 1167 D922
CAUBRATION CONDITION: 3 1114 756.494 24,550 13570 41751 4.535 1336 1084
Preconditioning + 24 hours at amblent conditions. 4 1.166 756,510 24470 23,900 30,652 5138 1422 1121
Measurement Condition + The average values during measurement are 24.7 “C and 52,1 %RH. 5 1416 756.534 24,400 24.150 30.200 7.619 1731 1360
Slope {m): 1.28208
TABULATION OF RESULTS:
The table on next page give the measured values. Intercept (A): -0.01449
Carrelation coefficient (v]: 0.99387
Uncertainty (k= 2): 0,011 m'fmin

*=*End of Certificate of Calibration®**
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NATE ASSOCIATES 0O, LY, J

‘Callbrated by: I \JAC

o B JIRANATE ASSOCIATES €., 17D,
[#] Miss Jittrapemn Lertsamphal

App d signatory:

L
Mr. Parinya Booncharoen
Callbration Department Manager

]
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR| h‘ 1,.]
IN WRITING FROM THE LABORATORY W‘? mﬂw taﬂa'ﬁ ﬂququ



TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGROK 10250
TEL 0-2717-3000-24 FAX, 0-2719-9484

Certificate of Calibration Cartificats No. ; “22P607

Page: 1of 2
Equipment : U Tube Manometer
Manufacturar: Dwyer This certificate may not be reproduced other than In full,
except with the prior written approval of the head of
Model : 1221-368-W/M Corparate Services 3; Equipment Calibration and Testing Services.
Serial No.: #
1D No.: UAE.EFM.178/2561

Condition As-Received: Used ltem

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-0131WsSC Submitted by: United Analyst and Engineering Consultant Co. Ltd,

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

Relative Humidity: =
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P04, using " DKD-R B-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments @

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0110-21 08 Aug 2022

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

3.Scale and conversion factor is 1 kPa = 40146283 inH=0

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

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

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

8.This Cerification Is traceable lo the International System of Unil maintained at-

-Natignal Institute of Metrology Thailand (NIMT}

Calibrated by :  Suwit Aussarree Approved Signatory : AH—"'PQJ P.
Issue Date : 14 March 2022 [ ] Phalines Prabpaipal

[ ] Sura Suwannasri
V]’Alla;:—nl Panurach

nemslumuny
B 0282414

Result of calibration:- Without adjustment

Function:- Pressure Measurement
Increasing Pressure

Applied Pressure  High-port side
(inHz0) (inH20)
0.00 0.00
2.00 0.98
4.00 2.00
6.00 3.00
6.00 4.00
10.00 5.00
12.00 6.02
14.00 .02
16.00 8.04
18.00 9.04
20.00 10.04
22.00 11.06
24.00 12.08
268.00 13.06
28.00 14.08
30.00 15.08
32.00 16.08
34.00 17.10
3580 17.80

The uncerainty of measurement was + 0.11 inH,0

*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

Range : 0 inH;C to 36 inH.C
Scale Interval ; 0.1inH.0( The Fifth Estimate )

UUC Indication

Low-port side
(inH;0)
0.00
-0.94
-1.98
-2.98
-3.98
-4.98
-5.96
-6.96
-7.98
-8.98
-9.98
-10.98
-12.00
-13.00
-14.02
-15.02
-16.04
-17.04
-17.86

Ap
(inH;0)
0.00
1.92
3.98
5988
7.98
9.98
11.98
13.88
16.02
18.02
20.02
22.04
24.08
26,06
2810
30.10
3212
34.14
35.76

Error
(inH20)
0.00
-0.08
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
0.02
0.02
0.02
0.04
0.08
0.08
0.10
0.10
0.12
0.14
-0.04

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

-olo-

Cert.No.: 22P801
Page: 2 of 2
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNONVATIVE INSTRUMENT U0, LTD. HEAD OFFICE

T390 MO0 13 SOFSUNTINAKORN | TAMBON BANG KAED,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

L anaL svay
CALINRATION LATCRATIITY
AC-2961

TEL: (6610-2 1 16=5860-1 FAX 16610-21 16-T 140

Page 1/2

Certificate of Calibration

Custamer Certificate No @ 22-AFM-116
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Request No ¢ Reg-2022-1333
Address #1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Rangkok | (260

Unit Under Calibration Details

Measurement Hem 1 Alr Flow meter Sensor Model © -

Manufcturer : BGI Sensor Serial Number : =
Model ¢ Delta Cal DC1

Serfal Number o L 5E§S0

1D : UAEEFM 0382561

Location of Calibention  © LAB 4 AIR VELOCITY METER

Calibration Environment and Details
Temperature e o
Humidity : 55.%RH =20 %RH
Barometric Pressure < 1013 hPa & 10 ha
Received Dale 22 July 2022
Calibration Date : 16 August 2022

Calibration Procedure  © In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Due Calibration

Gilibrator 3 High Flow

Serial Number Traceble

18501012012

Adr Flow Meter Sensidyne 15 June 2023

Traceability
This certificate p

d mational dard, and o the realization of the international System of

idoes tracenbility of )
Units:(S1)

Note :

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

upproximately 95 %,

Approved By : in-ip,

Mr. Pacit Mathavom

Calibration By : E

Mr, Noppadon  Luangan

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 16 August 2022

The resulis related only o the iem calibrated, The shall not be except in full, without written approval of the Innovative Insrument Co.; Ll

FM-708-AFM-01 Rev,00 Jssue date 01/07/19

nemslumuny

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT O, LTD. HEAD OFFICE

TS MO |3, SO0 SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 1084 THAILAND

TEL: 1605021 6-3800-1 FAX: (6600-2116-7140

NN OVATIVE ] i
e AR Naronai Hmart

v i Buaseun e CREDITED

CALINRATION LABSAATONY
AL 2B61

Pape 1/2

Result of Calibration :

Certificute No : 22-AFM-1 16

Request No ; Req-2022-1333

Flow Setting STD Flow Reading | UUC Flow Reading | Correction Flow Unecertainty
(LPM) {LPM) (LPM) (LPM) {LFM)
145 14.50 14.48 0.02 @21
150 15,00 14.97 0.03 022
IS8 [5:80 15.76 04 0.23
16.6 L6560 16:54 L] 024
183 1830 IB.23 0.07 027
Naote
STD : Standard

UUC : Unit Under Calibration
Calibration media - Air

* Indicates non aceredited

End of Certificate

The results relted only 10 the flem it T centificate shall not be

d exeepd im full, without writhen approval of the lnsovative [nsument Coy, Ll

FM-TOR-AFM-01 Rev.00 lssue data 01/07/19

ienanslununy



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

7139 MOO 13, 301 SUNTINAKORN 1] TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

arara ?VATI WE

i BuTuniiv Busspuus sin

-TISETIS1
CALIBRATION 298

TEL: (66)0-2116-5860-1 FAX! (66)0-2116-T140

Customer

Name

Address

Certificate of Calibration
Certificate No : 22-TPM-346
UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2022-1333
CO., LTD, Page: 1/2
81 Soi Udemsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Banghkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Muodel

Serial Number
Resolution

1D Number

Temperature
20°C o 45°C
RTD

Air Flow meter Range Calibration !
BGI Type of Sensor :
Delia Cal DCI Sensor Diameter (mm) © 3
| 38850

019

Calibration Pesition {mm) ; 45
Intrument Stutus ©  Used

UAE.EFM.038/2561

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Nate

LI EIC

55 %RH =+ 15 %RH
22 July 2022

16 August 2022

In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer; GINGO/GINGO, Model: GT11/ RTD100, SN:

0BO00OST, ID: 02-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. : QR22-0578

This Certificate is traceable to S1 Unit through Quality Reborn Ce., Lid,, NSC-ONSC Accreditation No.:

Calibration (1292

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

approximately 05 %,

Approved By : Feal

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 16 August 2022

The results related only to the jtem calibmicd, The certificats shall not be reprostuced exceptin full, without written approval of the Tnnovative Instrument Co., Lid,

FM-TOE-TPM-01 Rev. 01 Issee date 13/02/20

eneslumuny

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

74139 MOO 13, SOFSUNTINAKORN |1 TAMBON BANG KAEQ.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-21 16-3860-1 FAX: (66)0-2116-T140

irarg BVA'!‘ TWE

W BT Durwy s €0

TI§-TIS1
CALIBRATIONO29S

Calibration Note

Certificate No 3 22-TPM-346

UL Adjustment Mot Adjust Request No @ Reg-2022-1333
Page : 22
Result of Calibration :
Stundurd
e B ensas L VU Heading Correction Uneertality
(] e =0)
)
20,003 200 0.0 14
25.004 249 +0.1 014
30,000 30.0 00 [IAE
" 35.004 351 =01 014
AULD00 40,1 =01 0.14
45.003 452 =02 014
20003 20,0 0.0 .14
25004 250 0.0 014
- 30,000 00 0.0 014
% 35,004 344 +0.1 .14
40,000 40.0 (iR} 0.14
45003 45:0 (UAH] 014
End of Certificate
Calibrated By ; % t

Mr. Sittichok Jirapukdeesakun

The results related anty 1o the item calibrated, The certifieate shall not be reproduced except in full, without wrtten approval of the Innovative [nstrument Co., Ltd,

FM-708-TPM-01 Rev.01 Issue dote 13/0220

ienenslummuny



Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGKOK 10250

UL
o e,

(

e,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

e

E R
T

o
28

) {

TEL, 0-2717-3000-24 FAX. 0-2719-0484 NSC-TISITIST7028

CALIBRATION 5008

Certificate No. : 22P2728

Certificate of Calibration cheg
age : 1of2

Aneroid Barometer
This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of

| Corporate Services 3: Eguipment Calibration and Testing Services,

UAE.ANV.162/2550
Used Item

20 July 2022

22 July 2022

2207-0584WSC
{ 2342759

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

81 8ol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

[ 80 16 )%

1010 mbar

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 0372014 ° as a guidelines.

Condition of this result of calibration

1.Referance standards instuments :

Instrument Model Serial No. Certificate No. Due Date
DPI142 1422505048 MP-0076-22 02 May 2023

1} Standard Barometer

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

3.Thig result of calibration was made on requested at the point specified by customer,

4 This resull of calibration instrument was in absolute pressure.

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

6.The certificats is valid only 1o the item callbrated on date and place of calibration,

7.This Certification is traceable to the International System of Unit maintained at:-

-Naticnal Institute of Metrology Thailand (NIMT)

Calibrated by :

Issue Date :

Suwit Aussarres
25 July 2022

Atfepel F

Approved Signatory : .
[ 1Phalinee Prabpaipal

[ 1Sura Suwannasri

[/]{ﬂtlapol Panurach

nanslunIuau
g 0293209

Cert.No.: 22P2728

Page: 2of 2
Result of calibration:- Without adjustment Range : 960 hPa fo 1030 hPa
Function:- A P M Ix Scale Interval ; 1 hPa ( The Fifth Estimate )
Increasing Pressure
(Appliad Pressure (hPa) 956.27 | 967.46 | 978,89 | 9B9.56 | 90085 | 1009.88 | 1020.55 | 1031.06
UUC* Indication (hPa) 960.0 970.0 880.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Errar {hPa) 373 254 T3 0.44 015 o1 <0.55 -1.06
Decreasing Pressure
Applied Pressure (hPa) 1031.19 | 1020.73 | 1009.91 | 999.92 | 980,72 | 979.13 | 967.71 | 956.84
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 580.0 970.0 980.0
Error (hPa) -1.19 -0.73 0.08 0.08 0.28 0.67 229 3.36
The uncertainty of measurement was £ 0.30 hPa
* UUC = Unit Under Calibration
The reportad uncertainty of measurement was based on a standard uncertainty muitiplied
by a coverage factor k = 2, providing a level of confidence of approximataly 95 %.
-ofo-
Abtapol P

enasly

AIUAN
a 1116529



AN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘iﬁ‘i‘f/ﬁz
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES X

LnF
S34/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % ff—‘{r\y
TEL 0-2717-3000-24 FAX. 0-2719-0484 T sememerens
CALIBRATION 0008
. . . i Cert, No.: 22H1587
Certificate of Calibration  Cenificate No.: 2211567 _
Page: 1of 2 Page.: 2 of 2
Equipment : Dial Therme-Hygrometer Result of Calibration:- Before Adjustment
Manufacturer: Barigo This cerificate may not be reproduced other than in full, Function: Humidity measurement.
except with the prior written approval of the head of Reference Standard uuc* Uncertainty
Model : ¥ Corporate Services 3: Eguipment Calibration and Testing Services.
Temperature Humidity Reading Error of Measurement
Serfal No.: - c) (%R.H.) (%R.H.) (%R.H.) (£%RH.)
ID No.: UAE.ANV.127/2550 250 401 38 -2 16
Condition As-Received: Used llem 700 50.0 o =20 2
250 BO.O T4 -6.0 20
Received Date: 20 July 2022
Calibration Date: 22 July 2022 Result of Calibration:- After Adjustment
to 27 July 2022 Function: Humidity measurement.
Reference: 2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd. Reference Standard uuct Uncertainty
Amblent Temperature: (26 * 3 ) °C Temperature Humidity Reading Error of Measurement
Relative Humidity: (50 ¢ 20) % 81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, e) (%R.H.) {%RH.) (%RH.) (+%RH.)
Phrakhanong, Bangkok 10260 25.0 40.1 40 -0.1 1.6
25.0 60.0 60 0.0 1.8
Procedure used: Calibration were conducted using In-house calibration procedure CP-H02 according to comparison a3 ES g 30 20
with standard chilled mirrer sensor for humidity measurement function and comparison with standard . . " "
temperature probe for temperature measurement function inte humidity / temperature chamber, Result of Calibration:- Without Adjustment
Function: Temperature measurement,
Condition of this result of calibration Standurd uuck Uncertainty
1.Reference standards instuments : Temperature Reading Error of Measurement
Instrument Model Serial No. Certificate No. Due Date ("C) (°C) ("C) (£°C)
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 19714 17 Sep 2022 20.00 20.0 0.00 0.72
2) Standard Humidity/T ture Met 400 10240757 TH-0125-21 13 Dec 2022 i s o i
} naar urmidity’ | emperaiure er A C 30‘01 300 _001 0?2
2.The cerificate is valid only to the itern calibrated on date and piace of calibration. 35.04 35.0 -0.04 0.72
3.This Cartification is traceabie to the International System of Unit maintained at- 39.98 400 0.02 072

-National Institute of Standards and Technology (NIST), The United States of America
-Naticnal Institute of Metrology Thailand (NIMT)

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 95%.

-o0o-

Calibrated by :  Somchal Dumwor Approved Sig ¥ W

£
Issue Date : 03 August 2022 [J' | Chakrit Waswanjua

[ ] Pornthippa Tameyakul
[ ]Vipom Tantiyawutti

neslumuny enaslurIuRy
g 0293723 all197173



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNONVATIVE INSTRUMENT U0, LTD. HEAD OFFICE

T390 MO0 13 SOFSUNTINAKORN | TAMBON BANG KAED,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

L anaL svay
CALINRATION LATCRATIITY
AC-2961

TEL: (6610-2 1 16=5860-1 FAX 16610-21 16-T 140

Page 1/2

Certificate of Calibration

Custamer Certificate No @ 22-AFM-116
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Request No ¢ Reg-2022-1333
Address #1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Rangkok | (260

Unit Under Calibration Details

Measurement Hem 1 Alr Flow meter Sensor Model © -

Manufcturer : BGI Sensor Serial Number : =
Model ¢ Delta Cal DC1

Serfal Number o L 5E§S0

1D : UAEEFM 0382561

Location of Calibention  © LAB 4 AIR VELOCITY METER

Calibration Environment and Details
Temperature e o
Humidity : 55.%RH =20 %RH
Barometric Pressure < 1013 hPa & 10 ha
Received Dale 22 July 2022
Calibration Date : 16 August 2022

Calibration Procedure  © In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Due Calibration

Gilibrator 3 High Flow

Serial Number Traceble

18501012012

Adr Flow Meter Sensidyne 15 June 2023

Traceability
This certificate p

d mational dard, and o the realization of the international System of

idoes tracenbility of )
Units:(S1)

Note :

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

upproximately 95 %,

Approved By : in-ip,

Mr. Pacit Mathavom

Calibration By : E

Mr, Noppadon  Luangan

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 16 August 2022

The resulis related only o the iem calibrated, The shall not be except in full, without written approval of the Innovative Insrument Co.; Ll

FM-708-AFM-01 Rev,00 Jssue date 01/07/19

nemslumuny

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT O, LTD. HEAD OFFICE

TS MO |3, SO0 SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 1084 THAILAND

TEL: 1605021 6-3800-1 FAX: (6600-2116-7140

NN OVATIVE ] i
e AR Naronai Hmart

v i Buaseun e CREDITED

CALINRATION LABSAATONY
AL 2B61

Pape 1/2

Result of Calibration :

Certificute No : 22-AFM-1 16

Request No ; Req-2022-1333

Flow Setting STD Flow Reading | UUC Flow Reading | Correction Flow Unecertainty
(LPM) {LPM) (LPM) (LPM) {LFM)
145 14.50 14.48 0.02 @21
150 15,00 14.97 0.03 022
IS8 [5:80 15.76 04 0.23
16.6 L6560 16:54 L] 024
183 1830 IB.23 0.07 027
Naote
STD : Standard

UUC : Unit Under Calibration
Calibration media - Air

* Indicates non aceredited

End of Certificate

The results relted only 10 the flem it T centificate shall not be

d exeepd im full, without writhen approval of the lnsovative [nsument Coy, Ll

FM-TOR-AFM-01 Rev.00 lssue data 01/07/19

ienanslununy



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

7139 MOO 13, 301 SUNTINAKORN 1] TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

arara ?VATI WE

i BuTuniiv Busspuus sin

-TISETIS1
CALIBRATION 298

TEL: (66)0-2116-5860-1 FAX! (66)0-2116-T140

Customer

Name

Address

Certificate of Calibration
Certificate No : 22-TPM-346
UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2022-1333
CO., LTD, Page: 1/2
81 Soi Udemsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Banghkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Muodel

Serial Number
Resolution

1D Number

Temperature
20°C o 45°C
RTD

Air Flow meter Range Calibration !
BGI Type of Sensor :
Delia Cal DCI Sensor Diameter (mm) © 3
| 38850

019

Calibration Pesition {mm) ; 45
Intrument Stutus ©  Used

UAE.EFM.038/2561

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Nate

LI EIC

55 %RH =+ 15 %RH
22 July 2022

16 August 2022

In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer; GINGO/GINGO, Model: GT11/ RTD100, SN:

0BO00OST, ID: 02-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. : QR22-0578

This Certificate is traceable to S1 Unit through Quality Reborn Ce., Lid,, NSC-ONSC Accreditation No.:

Calibration (1292

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

approximately 05 %,

Approved By : Feal

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 16 August 2022

The results related only to the jtem calibmicd, The certificats shall not be reprostuced exceptin full, without written approval of the Tnnovative Instrument Co., Lid,

FM-TOE-TPM-01 Rev. 01 Issee date 13/02/20

eneslumuny

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

74139 MOO 13, SOFSUNTINAKORN |1 TAMBON BANG KAEQ.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-21 16-3860-1 FAX: (66)0-2116-T140

irarg BVA'!‘ TWE

W BT Durwy s €0

TI§-TIS1
CALIBRATIONO29S

Calibration Note

Certificate No 3 22-TPM-346

UL Adjustment Mot Adjust Request No @ Reg-2022-1333
Page : 22
Result of Calibration :
Stundurd
e B ensas L VU Heading Correction Uneertality
(] e =0)
)
20,003 200 0.0 14
25.004 249 +0.1 014
30,000 30.0 00 [IAE
" 35.004 351 =01 014
AULD00 40,1 =01 0.14
45.003 452 =02 014
20003 20,0 0.0 .14
25004 250 0.0 014
- 30,000 00 0.0 014
% 35,004 344 +0.1 .14
40,000 40.0 (iR} 0.14
45003 45:0 (UAH] 014
End of Certificate
Calibrated By ; % t

Mr. Sittichok Jirapukdeesakun

The results related anty 1o the item calibrated, The certifieate shall not be reproduced except in full, without wrtten approval of the Innovative [nstrument Co., Ltd,

FM-708-TPM-01 Rev.01 Issue dote 13/0220

ienenslummuny



CALIBRATION LABORATORY CO., LTD. % CALIBRATION LABORATORY Co.,LTD.

2110-11,14, 55 Sol Prased Manukit 20 Yaek 4, Prasert Manukit Rd.. Ladphrac, Bangkek 10230 ;_IBEM‘EER o 2/10-11,14, 55 Soi Prasest Marukit 20 Yaek 4. Prasart Manukit Rd., Ladphrac, Bangkak 10230
Tel 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-maif:sele@eaHaboraiony com E § Tel, 02-578-03534 Fax 02-578-2672  www.callaboralory.com  E-mailsale@cababoratory com
CLC CLC
inarime Ar0us i 8
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE i VIBRATION METER
NOMENCLATURE i VIBRATION METER
MANUFACTURER 1 INSTANTEL
MANUFACTURER t INSTANTEL
MODEL/ TYPE ¥ T21A2501/721A2901
MODEL / TYPE b T21A2501/721A2901
SERIAL NO. i UM12395/UM12395
SERIAL NO. i UMI12395/UM12395
DATE OF CALIBRATION i 08 February 2022
CLID. NO. i 251801350
JOB CONTROL NO. i 220207012258 ENVIRONMENT CONDITIONS :
Temperature : (23t 2) % Relative Humidity : (ssi 15) %RH
CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
$1 501 UDOMSUK 41, SUKHUMVIT ROAD, FROCEDURE USER :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 a3 calibration guideline.
BANGCHAK, PHRAKHANONG, BANGKOK 10260
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator
DATE OF RECEIVED : 07 February 2022 DATE OF ISSUED : 10 February 2022 which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Digital Multimeter, Wavetck Model 1281 S/N. 20320,
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448413042,

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

Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibrator, The Modal Shop Model 9110D §/N. 11424,
Calibration Engineer TRACEABILITY :
1. The measur are ble to T ional System of Units (S1), through Aeronautical Radio of Thailand Lid.
Centificate No. 05-0207/21, Due Date 31 May 2023,
2. The measurements are traceable to Intermational System of Units (S1), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022,
Approved By : Mongkol Yotsoontom 3. The measurements are traceable to Intemational System of Units (81), through The Modal Shop, Ine.
Kiithoeiead Signatory Certificate No. 2649.01, Due Date 10 November 2022.
10 February 2022 UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
This Calibration Certificute documents the traceability to national standards, which realize the units of measurement according to by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

the International System of Units { S1) 1t has been evaluated according to the " Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22012258 Certificate No. Q22012258
F3-011-04/01-12 page 1 of 4 F3-011-04/01-12 page 2 of 4

lﬂﬂﬂ"ﬁ‘lljﬂ')ﬂﬂ% mnms‘lsimuq:ﬁ%?
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inclecalibration elcealibration



CALIBRATION LABORATORY Co.,LTD.

2M0-11,%4, 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrag, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www cal-laboralory.com  E-maitisals@eakiaboratory.com

CLC

Accredited
ISO/IRC 1702

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) { frequency ) e (g) (g) (g) + (% ofrdg. )
0.3 50 Hz 0.300 0.303 -0.003 s
0.4 50 Hz 0.400 0.404 -0.004 1.9
0.5 50 Hz peak 0.500 0.506 -0.006 1.3
0.6 50 Hz 1,600 0.606 -0.006 1.3
0.7 50 Hz 0.700 0.707 -0.007 1.3
0.3 100 Hz 0,300 0.303 -0.003 1.9
0.4 100 Hz 0.400 0.404 -0.004 1.9
0.5 100 He peak 0.500 0.506 -0.006 1.3
0.6 100 Hz 0,600 (.607 -0.007 1.3
0.7 100 Hz 0.700 0,708 -(.008 1.3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{ mmfs ) { frequency ) s { mm/s ) { mmfs ) ( mm/s) + (% ofrdg. )
3 50 Hz 3.000 3.033 -0.033 1.8
4 50 Hz 4.000 4.040 -0.049 1.8
5 50 Hz peak 5.000 5.053 -0.053 1.8
6 50 Hz 6.000 6,074 -0.074 1.8
7 50 Hz 7.000 7.082 -0.082 1.8
3 100 Iz 3.000 3.036 -0.036 1.8
4 100 Hz 4.000 4.052 -0.052 1.8
5 100 Hz peak 5.000 5.055 -0.055 1.8
] 100 Hz 6.000 6.078 -0.078 1.8
7 100 He 7.000 7.089 -0.089 1.8

Certificate No, Q22012258

F3-011-04/01-12 page 3 of 4

SN
tanms‘lumuqx%é
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it lecalibration

CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit Rd., Ladphrag, Bangkok 10230

Tel. D2-578-0353-4 Fax: 02-578-2672  www.ceHaboratory.com  E-maltsale@cal-laboratony.com

CLC

Accredited
iSO/ ise 17020

CALIBRATION DATA
*3, DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) e (mm ) (mm ) (mm) + (% of rdg. )
0.03 50 Hz 0.030 0,030 0.000 24
0.04 50 Hz (.040 0,040 0,000 1.7
0.05 50 Hz peak 0.050 0.050 0.000 1.5
0.06 50 Hz 0.060 0,060 0.000 1.3
0.07 50 Hz 0.070 0.070 0.000 1.2
0.03 100 Hz 0.030 0,030 .000 2.1
0.04 100 Hz 0.040 0,040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.060 0.000 1.3
0.07 100 Hz 0L.O70 0,071 -0.001 1.2

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

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

##4# End of Certificate ###

Certificate No. Q22012258

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY C0.LTD. . afam

2110+41,14,55 Sof Prasert Manuklt 29 Yaek4, Prasert Manukit Rt Ladphrao, Bangkok 10230 HBCWRA i
: ’-_'f/“;..“\h“\‘_}' ACCRERI|TED
Tel 02-578-0353-4 Faw 02-578-2672  www.callahorptory.com  E-mail:sale@ieal-aboratory,com s TR

CLC Aoy

Aceredited
ISO/INC 17025

CALHIIAT
UMD AL WAL
ACTEM-2374

EMENT

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : T2IA2501/721A2901
SERIAL NO. - UM 12865/UM 12865
CLID. NO. 5 251801712

JOB CONTROL NO. - 220829086865

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
§1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 29 August 2022 DATE OF ISSUED ; 01 September 2022

Repart of calibration screening must not be taken in part. Exeept complete. Withuut the approval of the Calibeation Laboratory Co,, Lid,

Calibrated By : Sattra Thongtirat

Calibration Enginecr

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
01 September 2022

‘This Calibration Certifieate documents the traceability to national standards, which realize the units of measurement accerding o
the International System of Units (51

Certificate No. Q22086865

F3-011-04/01-12 paee 1 of 4

wneslumun

] s

@clccalibration

CALIBRATION LABORATORY CO.LTD. . dam

""\-\_\__._4/ -
2110-11,34,55 Soi Prasert Manukit 28 Yaok 4, Prasait Manukit Rd.. Ladphirao, Bangkak 10230 m i

f"/—-a:::-- AEECREDITED

Tol, 02-579:0353+4 Fax DZ-678-2672 www.calisboratoryconi  E-mallsale@eabisboratorytom % /oS —
CLC il diaANmATOH AND
L SIDHAL MEASLIEMENT
Avcredited ACDOM. 2874

HO/IEC 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYPE T21A2501/721A2901
SERIAL NO. : UMI12865/UMIZ865

DATE OF CALIBRATION 30 August 2022

ENVIRONMENT CONDITIONS :

Temperature : (232 % Relative Humidity : (ss 15) %R

PROCEDURE USED :
This instrument wis calibrated under procedure No, CLC-CPEE-08 bused on 180 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

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

REFERENCE STANDARD USED :
1. Digital Multimeser, Waverck Model 1281 §/N. 29320,
2. High Resolution Programmible Timer/Counter, Philips Model PMG6680B S/N. SM607101.

3, Accelerometer with Measuring Amplifier, Bruel & Kjoer Model 8305, 2525 /N, 397018, 2434988,

TRACEABILITY :

1. The measurements are tracenble to International System of Units (S1), through Acronautical Radio of Thailand Ltd,
Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The measurcments are traceable ta [ntemational System of Units (S1), through Aeronautical Radio of Thailand Lad.
Certificate No, 07-0001/22 , Due Date 22 February 2023,

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

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

UNCERTAINTY :

The reported expanded uneertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the caverage faetor k= 2,00 which for a normal distribution corresponds o a coverage probability of approximately 95 %,

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22086865
E3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manulkit 29 Yaek 4, Prasart Manukit Rd., Ladphrao, Banakok 10230 j ARSIl s
Tel, 02-578-0353-4 Fax: 02-578-2672  www.callaboratory com  E-mail:sale@eal-aboratory com ’//E“\?‘\: il rééﬁr:"; s
mo/me 1Tozs
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
(g) { frequency ) = (g) (g) (g) (% of rdg, }
0.3 50 He (L300 0.294 +0.006 1,9
04 50 Hz (.ATH 0394 H.006 1.9
0.3 50 Hz peak 0.500 0.490 +0.010 1.3
06 50 Hz 0,600 0.590 +0.010 1:3
0.7 50 Hz {170 0.689 +0.011 1.3
0.3 100 1z 0,300 0.294 HO.006 1.9
0.4 104 1z 0400 0.393 +0.007 19
(.5 100 Hz peik 0.500 0491 HOL00% 1.3
(1.6 100 Hz (1.600 591 +0.009 1.3
0.7 100 He 0.700 0650 HLO L 1.3
.VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
Muode
( mm/s ) { frequency ) (mmis ) {mms ) ([ mm/s ) T (% of rdg.)
3 50 Mz 3.000 2,902 +0.008 1.8
4 50 Hz 4.000 3990 HLOLO 1.8
5 50 Hz peak 5.000 4.990 +0,010 [
6 50 Hz 6.000 5989 +H10 1 1.8
7 S0 Hz 7.000 6,986 +, 014 1.8
3 100 He 3.000 2992 +0,008 1.8
4 100 Hz 4.000 3.991 +0.0049 1.8
5 100 Hz peak 5.000 4.989 +0.011 1.8
fi 100 Hz 6.000 5988 +0.012 1.8
7 100 Hz 7.000 6,988 +0.012 .8
Certificate No. Q22086865
F3-011-04/01-12 Jage Jof 4

o
ienaslumun L

Ecicealibration

CALIBRATION LABORATORY CO.,LTD.

2110-11,14.55 Soi Praser Manuklt 28 Yaek 4, Prasart Manukll Rd,, Ladphrao, Bangkok 10230

Tel 02:578-0853-4 Fax; 02:578-2672  wew.caklshoratory.com  E-mail:salef@cak-labaralory.com ’,/f/,—::{:'\ 3": ECETHETTE
CLC il i et
Accredited ACTIM-2414
IBD/ABG 17050
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
(mm) { frequency ) e { mm ) (mm ) {mm) o ofrdg. )
“0.03 30 Hz 0.030 0.030 0,000 2.1
.04 S0 Hz (.04 0.040 £.000 1.7
*0.05 S0 Hz peak 0.050 0.050 0.000 1:§
=0.06 50 Hz 0.060 00549 +0.001 1.3
“.07 50 Hz 0.070 0,069 H0.001 {2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz (.040 (040 0,000 1.7
0,05 100 Hz peak (L0500 0,049 +0.001 1.5
.06 100 He 0.060 0.059 +0.001 i
07 100 Hz 0.070 o071 (L0010 1.2

Note, * means Calibrations marked " Not ANAB Aceredited " in this Centificate have been included for completeness.

The Scope of Accredited ANAR Certificate No. ACDM-2814 Version 008 Page | of 58

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

#H End of Certificate #5#

Certificate No, Q22086865

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

2101114, 55 Soi Prasert Manukit 28 Yaek 4, Prasart Manukil Rd,, Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2110-11,14.585 Sai Prasat Manukit 29 Yagk 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel, G2-678-03534 Fax: 02-578-2672  www.caH-laboratory.com  E-mailsale@calaboratory com

Tel 02-678-0353-4 Faw 02-578-2672  www.eaklsboralory.com  E-mail:salefoalataraiory aom L= B
CLC HMENSICNAL WEASLIEMeT CLC
Acecredited ACDH 2513 Aceredited
SO IRC 1TO2s 1S0/180C 17000
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE g VIBRATION METER
NOMENCLATURE i VIBRATION METER
MANUFACTURER £ INSTANTEL
MANUFACTURER 4 INSTANTEL
MODEL /{ TYPE 5 T21AZ501/T21A2901
MODEL / TYPE - T21A2501/721A2901
SERIAL NO. £ UMI12866/UMI2866
SERIAL NO. i UM12866/UMI12866
DATE OF CALIBRATION g 23 September 2022
CLID. NO, § 251801710
JOB CONTROL NO. H 220922097011 ENVIRONMENT CONDITIONS :
Temperature : @t Relative Humidity : (55 F 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
‘ED . USED :
81 SO1 UDOMSUK 41, SUKHUMYIT ROAD, FROCERURE, DIED
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 150 16063-21 as calibration guideline.
BANGCHAK, PHRAKHANONG, BANGKOK 10260
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED : 26 September 2022 Aceelerometer and Measuring Anmplifier which maintained by the Calibrution Luboratory Co., Lid,

REFERENCE STANDARD USED :
|, Digital Multimeter, Wavetek Model 1281 S/N, 29320,

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

2. High Resolution Programmable Timer/Counter, Philips Model PMB680B S/, SMb6OT101,

Calibrated By : Suwit Phuanbusabong 3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434088,
Calibration Engineer TRACEABILITY :
I, The measurements are truceable to International System of Units (S1), through Aeronautical Radie of Thailand Ltd,
Centificate No, 05-0207/21, Due Dawe 31 May 2023,
2, The mepsurements are traceable to International System of Units (S1), through Aeronautical Rudio of Thailand Lid,
Cenificate No. 07-0001/22 | Due Date 22 February 2023.
Approved By : Mongkol Yotsoontomn 3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology {Thailand)
Kahoied Siguatory Certificate No. AY-0009-22, Due Date 22 June 2023,
26 September 2022 UNCERTAINTY :
The reported expanded uncertainty of meusurement is staled s the standard uncertainty of measurement multiplied
This Calibration Certificated ihe traceabliily to natianal Fardtsmhioh lymolbie it ob meanurement apeasdlinta by the coverage factor k = 2,00 which for a normal distribution corresponds to o coverage probability of approximately 95 %,

el . ino "Evaluati 3 i . . A M0
the International System of Units( 81) Ithas been evanluated according w the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)

Certificate No, Q22097011 Certilfeate No. Q22097011
FA-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

210-11,14. 55 Soi Prasert Manukii 29 Yaek 4. Prasent Manukit Rd,, Ladphvao, Bangkok 10230

CALIBRATION LABORATORY Co.,LTD.

2/10-11,%4, 55 Soi Prasen Manuklt 29 Yasek 4, Prasert Manukit Rd. Ladphrac. Bangkok 10230

Tel 02-578-03534 Fax: 02-578-2672  www.caliaboratory.com  E-mad sele@eal-aboratory. com o 2 Tel 02:578-0363-4 Faw, 02-578-2672 www.cal-laboeatory.com  E-maileala@eal-aboratory.com e =
CLC Bl papNEAON CLC M e
Acaredited ACDM-2814 Accredited ACTN-2814
t80/IEC 17020 oM 17030
CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment 3. DISPLACEMENT RESULT
CALIBRATION DATA T'est point STD Reading | DUC Reading Correction Ungertainty
1. ACCELERATION RESULT {mm ) { frequency ) i {mm ) {mm ] {mm } +( %ofrde )
Test point STD Reading | DUC Reading Correetion Uneertainty 0,03 50 Hz 0.030 0.030 0.000 21
(g} { frequency ) s (g} (g) (g) =+ (%ot rdg. ) *0,04 50 Hz 0.040 0,040 0.000 1.7
0.3 50 Hz 0.300 0.306 -0.006 1.9 MAER 50 Hz peak G050 0051 0,001 L5
0.4 50 Hz (1.400 0.409 -0.009 1.9 .06 50 Hz 0.060 0.061 -0.001 L3
0.5 50 Hz peak (500 0.512 -0.012 1.3 *0.07 50 Hz 0.070 0.071 -0.001 1.2
.6 50 He 0L600 0.615 0.015 1.3 0.03 100 Hz 0,030 0.030 0.000 2.1
07 50 Mz 0,700 0.717 -0.017 1.3 (.04 100 Hz (0,040 0.040 (1,000 1.7
03 100 Hz (L300 0.307 -(.007 1.9 (L05 100 Hz peak 0,050 0.050 0,000 13
0.4 100 Mz 0.400 (1410 -0.010 1.9 (L06 100 Hz 00,060 0.060 0,000 13
0.5 100 Hz peak (500 0:512 -0.012 1.3 0.07 100 Hz 0.070 0.071 -0.001 1.2
0.6 100 Hz 0,600 0.615 -0.015 1.3 Note, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness,
0.7 100 Hz 0.700 0.717 0017 1.3 The Scope of Accredited ANAB Centificate No, ACDM-2814 Version 008 Page | of 58
L VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Unecertainty
{ mmis ) [ frequency ) e (mm's ) Commis ) { mm/s ) =+ (% of rdg. )
3 50 Hz 3.000 2989 0011 L8 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 3.975 +(L.025 (I3
5 50 Hz peak 5.000 4.966 +0.034 1.8
6 50 Hz 6.000 5.954 +0.046 1.8
% 50 Hz 7.000 6.942 +0.058 I8
3 100 Hz 3.000 3.025 -0.025 1.8
4 100 Hz 4.000 4.045 -0.045 1.8
5 100 Hz peak 5.000 5.056 -0.056 18 R A R
6 100 Hz 6,000 6.069 -0.069 1.8
7 100 Hz 7.000 7.083 -0.083 1.8
Certifieate No. Q22097011 Eeetifcin e QaIoN L1
Fa-011-04/01-12 pige 3 of 4 FR1:02(01:12 pHgd A4
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CALIBRATION LABORATORY Co.,LTD.

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

CALIBRATION LABORATORY CO.LTD.

21101114, 55 Sal Prasen Manukit 20 Yaak 4, Prasent Manukit Rd,, Lagphrac, Bangkok: 10230

Tel D2-578-0353-4 Fax: 02-578-2872  www.callabaratory com  E-mall:salef@cak-izboratory.com Tel, 02-578-03524 Fax: 02-578-2672  www.caMaboraiory.com  Emaitsale @ralisboratory, com

CLC CLC
lsgf;::dii(::ﬁn Accredited
1IS0/IEC 17025
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
. NOMENCLATURE i VIBRATION METER
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER = INSTANTEL
MANUFACTURER * INSTANTEL
MODEL/ TYPE : T21A2501/721 A2901
MODEL / TYPE : T21A2501/721A2901
SERIAL NO. 3 UMI12889/UM12889
SERIAL NO. § UM12889/UM12889
DATE OF CALIBRATION 1 31 May 2022
CLID. NO. i 251801805
JOB CONTROL NO. } 220530053609 ENVIRONMENT CONDITIONS :
Te ture : 1312 ° Relative Humidity : 551 15) %RH
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. emperature BEEATC olatiy: Signitity (s5E15)
81 S01 UDOMSUK 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 “This instrument was calibrated under procedure No, CLC-CPEE-D8 based on 1SO 1606321 a5 calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter
DATE OF RECEIVED : 30 May 2022 DATE OF ISSUED : 02 June 2022 and Portable Vibration Calibiator which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
|, Digital Multimeter, Wavetek Model 1281 S/N, 29320,

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

2, High Resolution Programmable Timer/Counter, Philips Model PMBAGROB S/N. SM6OT101,

Calibrated By : Suwit Phuanbusabong 3, Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,
Calibration Engineer TRACEABILITY :
1, The measurements are traceable to Intemational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 05-0207/21, Due Date 31 May 2023,
% 2, The measurements are traceable (o Interational System of Units (81, through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0001/22 , Due Date 22 February 2023,
Approved By : Mongkol Yotsoontorn 3, The measurements are traceable to Intemational System of Units (S1), through The Modal Shap, Ine.
Authorized Signatory Cerlificate No. 2649.01, Due Date 10 November 2022,
0 Jone 052 UNCERTAINTY :
The repoited expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %,
the Internativnal System of Units ( 51 ) It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"
Certificate No. Q22053609 Certificate No. Q22053609
F3-011-04/01-12 page | of 4 F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO. LTD.

2110-11 .14, 55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukii Rd., Ladphraa, Bangsok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  www.caHaborstory.com  E-mail:saledcakiaboratory com

CLC

Accredited
150,/1EC 1702

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
(g) ( frequency ) . (gl (gl (g} + (% of rdg. )
0.3 50 Hz 0.300 0.308 -[1.00% 1.9
0.4 50 Hz 0.400 0411 -0.011 1.9
0.5 50 Hz peak (1.500 03517 0.017 1.3
0.6 50 Hz 0.600 6l1% -0.018 1.3
0.7 50 Hz 1.700 0719 -0.019 1.3
0.3 100 He 0,300 0.308 -0.008 1.9
0.4 100 Hz 0400 0411 -0.011 1.9
0.5 100 Hz peak 0.5010 0.515 -0.015 13
0.6 100 Hez 0.600 0.618 -0.018 1%
0.7 100 Hez 0.700 0,720 -0.020 13

2. VELOCITY RESULT

Teit point STD Reading | DUC Reading Correction Uncertainty
( mmfs ) ( frequency ) o ( mmds ) { mm/s ) ( mms ) (% of rdg. )
3 50 Hz 3.000 3.070 -0.070 1.8
4 50 Hz 4.000 4.079 -.07% 1.8
5 50Nz peak 5.000 5118 <0118 1.8
6 50 Hz 6,000 6,133 0,133 1.8
7 50 Hz 7.000 TATT 0177 1.8
3 100 Hz 3.000 3.056 -0.056 1.8
4 100 Hz 4.000 4.063 -0.063 1.8
5 100 Hz peak 5.000 5075 -0.075 1.8
6 100 Hz 6,000 6.103 <0103 1B
7 100 Hz 7.000 7.149 -0.149 1.8

Certificate No. Q22053609

F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY Co.,LTD.

2101174, 55 Soi Praser Manukil 29 Yeak 4, Prasert Manukit Rd., Ladphrao. Bangkok 10230

Tel. 02-576-0363-4 Fax: D2-578-2672  www.oallaboratory com  E-mail sale@eal-laboratory com

CLC

Accredited
SO/IEC 17028

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
(mm ) { frequency § Mo { mm ) {mm} (mm } +(%ofrdg.)
*0.03 500 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
#0.05 50 Hz penk 0.050 0.050 (L0060 1.5
*0.06 50 Hz 0.060 061 -0.001 1.3
07 50 Hz 0.070 0.071 -0.001 1.2
.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0040 0.000 1.7
0.05 100 Hez peak 0.050 (LO50 0.000 1.5
0.06 100 Hz 0.060 0.06] -0.001 13
0.07 100 He 0.070 (071 -0.001 1.2

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the aboye stated instrument's only,

## End of Certificate ###

Certificate No. Q22053609

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

2010-11,14, &5 Sai Praser Manukit 20 Yaak 4

CALIBRATION LABORATORY Co.,LTD.

2010-11,74, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao. Bangkok 10230

rasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353+4 Faw: 02-578-2672  www.callaby

Tel 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E-mall:sale@cal-lsboratary. com pealory.com  E-mall:sale@cal-laboralory com

CLC CLC
Aceredited Acoreditod
ISO/IEC 17028 I50/IBEC ATO2S
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE VIBRATION METER
NOMENCLATURE VIBRATION METER
MANUFACTURER : INSTANTEL
MANUFACTURER : INSTANTEL
MODEL / TYPE : 721A2601/721A3301
MODEL / TYPE : 721A2601/721A3301
SERIAL NO. : UM14547/UM14547
SERIAL NO. : UM14547/UM 14547
DATE OF CALIBRATION : 08 February 2022
CLID. NO. : 252000390
JOB CONTROL NO. : 220207012261 ENVIRONMENT CONDITIONS :
] Temperature @t % Relative Humidity : (55X 15) %RH
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 07 February 2022 DATE OF ISSUED : 10 February 2022

Report of calibration sereening must net be taken in part, Except complete, Witheut the approval of the Calibration Laberatory Co., Ld,

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

el

Approved By : Mongkol Yotsoontorn

Authorized Signatory
10 February 2022

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

the International System of Units ( 51 )

Certificate No. Q22012261
F3-011-04/01-12 page 1 of 4

ancleczlibration

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 180 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co,, Lud,

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 8/N. 29320,

2. Universal Counter, Hewlett Packard Model 5315A S/N, 2448A13042,

3. Portable Vibration Calibrator, The Modal Shop Model 91100 S/N. 11424,

TRACEABILITY :

|. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd,
Certificate No, 05-0207/2 1, Due Date 31 May 2023.

2. The measurements are traceable to International System of Units (51), through Aeronautical Radio of Thailand Lid,
Certificate No, 07-0073/21, Due Date 14 May 2023,

3. The measurements are traceable to International System of Units (S1), through The Modal Shop, Inc.

Certificate No, 2649.01, Due Date 10 November 2022,

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

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No, Q22012261
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO,LTD. & .
iacwRA A'iAB

21101114, 55 Saoi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd . Ladohrao, Bangkok 10230

Ted, 02-678-0353+4 Fawe 02-578-26872  www.cal-aboratory com  E-mall. sale@cal-laboratory.com

CLC

Acereditod
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point & STD Reading | DUC Reading Correction Uncertainty
(g) { frequency ) o (g) (g) (g) =+ (%ofrdg.)
0.3 50 Hz 0.300 0.304 -0.004 1.9
0.4 50 Hz 0.400 0.407 -0.007 1.9
0.5 50 Hz peak 0.500 0.508 -0.008 1.3
0.6 50 Hz 0.600 0.611 (L0111 1.3
0.7 50 Hz 0.700 0.714 -0.014 1.3
0.3 100 Hz 0.300 0.305 ~0.005 1.9
0.4 100 Ha 0.400 0.407 -0.007 1.9
0.5 100 Hz peak 0.500 0.510 “0.010 1.3
0.6 100 Hz 0.600 0.613 -0.013 1.3
07 100 Hz (LT00 0.715 -0.015 1.3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Cormrection Uncertainty
( mmi's ) { frequency ) Hode ( mm/s ) (mmis ) (mm/s) (% ofrdg. )
3 50 Hz 3.000 3.035 -0.035 1.8
4 50 Hz 4,000 4.046 -0.046 1.8
5 50 Hz peak 5.000 5.063 -0.063 1.8
6 50 Hz 6.000 6.079 -0.079 1.8
) 50 Hz 7.000 T.088 -0.088 1.8
3 100 Hz 3.000 3.036 -0.036 1.8
4 100 Hz 4.000 4.049 -0.049 1.8
5 100 Hz peak 5.000 5.066 -0.066 1.8
6 100 Hz 6,000 6.082 -0.082 1.8
7 100 Hz 7.000 7.093 -0.093 1.8

Certificate No, Q22012261
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Prasert Manukil 28 Yaek 4. Prasert Manukit Rel, Ladphrao, Bangkok 10230

Tel. 02-5780353-4 Fax: 02-578-2672  www.calaboratory com  E-maisaled@cababoratary.com

CLC

Accredited
IS0/ 100 ITO2N

CALIBRATION DATA
*3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Comection Uncertainty
{mm) { frequency } e {mm ) (mm) (mm ) £ (% ofrdg. )
0.03 50 Hz 0.030 0.030 0,000 2.1
0.04 50 He 0.040 0.040 0.000 L7
0.05 50 Hz peak 0.050 0.051 -0.001 1.5
0.06 50 Hz 0.060 0.061 -0.001 1.3
0.07 50 Hz 0.070 0,072 -0.002 1.2
0.03 100 Hz 0.030 0.030 0,000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0,000 1.5
0.06 100 Hz 0,060 0,061 -0.001 1.3
0.07 100 He 0.070 0.071 -0.001 1.2

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

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

## End of Certificate ###

Certificate No. Q22012261
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

CALIBRATION LABORATORY CO.LTD. . adan

2010-11,14, 55 Soi Prasen Manukil 29 Yaek 4, Prasen Manukit Rd,, Ladphrao, Bangkok 10230 j E’G‘m Sty : é'”'"'l"';" "“'l'" 2110-11,14, 55 Sol Praser! Manukit 29 Yaek 4, Prasert Manuklt Rel., Ladphrao, Bangkeok 10230
Tel, DR-578-0353-4 Fax: 02-6578-2672  www.caHaborajory.com  E-mailsale@estiaboratory.com 7 5 ‘ — S Tel. 02-578-03534 Fax: 02-578-2672  wwwical-laboratory ¢om  E-mail:sale@cal-aberatory.com 2 i
CLC ¥ CLC Bl AN
Accredited Accrodited ACDOIM-2814
HOSIEC 17028 1SO/IEC L7025
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
NOMENCLATURE VIBRATION METER
NOMENCLATURE : VIBRATION METER
MANUFACTURER i INSTANTEL
MANUFACTURER z INSTANTEL
MODEL / TYPE f 721A2501/721A2901
MODEL / TYPE ® 721A2501/721A2901
SERIAL NO. 4 UM12890/UM12890
SERIAL NO. : UM 12890/UM12890
DATE OF CALIBRATION 5 31 May 2022
CLID. NO. i 251900038
JOB CONTROL NO, : 220530053608 ENVIRONMENT CONDITIONS :
: Temperature : (lﬁi 2) % Relative Humidity ; (557 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

81 801 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 30 May 2022 DATE OF ISSUED : 02 June 2022

Report of calibratlion screening must not be taken in part, Except complete, Without the approval of the Calibrativn Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer
Approved By : Mongkol Yotsoontorn

Authotized Signatory
02 June 2022

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

the International System of Units ( 1)

Certificate No. Q22053608

F3-011-04/01-12 page | of 4 E4E
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PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 bascd on 150 16063-21 as calibration guideline,

The calibration was performed by using Digitnl Multimeter, High Reselution Programmable Timer/Counter

and Portable Vibration Calibrator which maintained by the Calibration Laboratory Co:, Lid.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2, High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM60T101,
3, Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY :

1. The measurements are tracesble to Intemational System of Units (S1), theough Aeronautical Radio of Thailand Ltd.
Certifieate No, 05-0207/21, Due Date 31 May 2023.

2, The measurements are traceahble to Intemational System of Units (81), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023 .

3, The measurements are traceable to Intemnational System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022,

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

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

1t has been evaluated accotding to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22053608
F3-011-04/01-12 page 2of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14. 55 Sol Praser! Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CCRED)ITED

Tel, 02-578-0253-4 Fax: 02-578-2672  www.oallaboratory com  E-mail:sale@callaboratony com
B, ALIIMATION AN

c LC bl THMENSIIAL MEASUAEMENT
MR
Accredited ACDM-ZR1
o /ET 17025

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Carrection Uneertainty
(g) ( frequency ) i (g) (g) (g) t( % ofdg. )
0.3 50 Hz 0.300 0.304 -0.004 19
0.4 50 Hz 0.400 0.406 -0.006 1.9
0.3 50 Hz peak 0.500 0.508 -0.008 1.3
0.6 50 Hz 0.600 0.609 -0.009 1.3
0.7 50 Hz 0,700 0.710 0,010 1.3
03 100 Hz 0,300 0.301 -0,001 18
04 100 Hz (0.400 0.402 -0.002 1.9
0.5 100 Hz peak 0.500 0.502 =0.002 1.3
0.6 100 Hz 0.600 0.602 -0.002 1.3
0.7 100 Hz 0.700 0.703 -0.003 1.3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{ mm/s ) ( frequency ) e ( mmis ) { mm/s ) { mmis ) (% ofrdg.)
3 50 Hz 3.000 3.041 -0.041 1.8
4 50 Hz 4.000 4.085 -0.085 1.8
5 50 Hz peak 5.000 5102 -0.102 1.8
6 50 Hz 6.000 6,133 -0.123 1.8
7 50 Hz 7.000 T.187 -0.187 1.8
3 100 Hz 3.000 3.067 -0.067 1.8
4 100 Hz 4.000 4.002 -0.092 L8
5 100 He peak 5.000 5110 -0.110 1.8
6 100 Hz 6.000 6.150 0,150 1.8
7 100 Hz 7.000 7.168 0,168 1.8

Certificate No. Q22053608
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2M0-11.14.55 Soi Prasen Manukil 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230 ﬂ

Tet, (2-5780353-4 Fax: 02-578-2672  www.caHahoratory.com  E-mail sals@eal-laboratory. com

CLC

Ll ABLEAE MY
OM-2814

Accredited
IS0/IEC 17035

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uneertainty

(mm } { frequency ) Hode {mm ) {(mm} (mm ) (% ofrdg.)
*0.03 50Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 )
*0.05 50 Hz peak 0.050 0.050 0.000 L5
*0.06 50 Hz 0.060 0.060 0.000 1.3
*0.07 50 Hz 0.070 0.071 -0,001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 | %)
0.05 100 Hz, puak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.060 0.000 1.3
0.07 100 Hz 0.070 0.071 -0.001 12

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

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

## End of Certificate ###

Certificate No. Q22053608
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CALIBRATION LABORATORY CO.LTD. <&

2/10-11.14.55 Sai Prazen Manukit 29 Yaek 4, Frasert Manukit Rd., Ladphrao, Bangkek 10230

Tel. 02-578-0353-4 Fax; 0R-575-2672  www.caldaboratorycom  E-mallsalef@catlaboratory.com f 3 ]
c I_c Bl DIENEGHAL HEASUREMENT
Accredited ACONG-2B14

ISO/IRE 1Toas

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE : T21A2501/721A2901
SERIAL NO. 4 UMI12891/UM 12891
CLID. NO. 4 251900056
JOB CONTROL NO. i 220922097007
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED : 26 September 2022

Hepart of ealibration sereening must not be gaken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd,

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
26 September 2022

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

the International System of Units { ST )

Certificate No, Q22097007

F3-011-04/01-12 page | ol 4
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CALIBRATION LABORATORY CO.,LTD.

2010-11,14, 55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladpheao, Bangkok 10230 HaCWRA
: :_,_?—__::-.,'_- ACCREDIT
Tol. 02-578-0368-4 Fax: 02-578-2672  www.callaboratorycom  E-mailsale@cal-abatatory, com Pl s

T CALIBNATIN AND
ih BINENEEMAL MEASLRENENT

Accredited
ISO/IEC 17020

ACDM-2654

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER - INSTANTEL
MODEL/TYPE : T21A2501/721A2901
SERIAL NO. i UM12891/UM 12891

DATE OF CALIBRATION 23 September 2022

ENVIRONMENT CONDITIONS :
Temperature : 23t < Relative Humidity (55 15 %RH

PROCEDURE USED :
This instrument was ealibrated under procedure No, CLC-CPEE-08 based on IS0 16063-21 s calibration gu ideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

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

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PMBGEOB 5/N. SM60TI01,

3, Aceelerometer with Measuring Amphifier, Bruel & Kjaer Model 8305, 2525 S/N, 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (81), through Acronautical Radio of Thailand Ltd.
Cenificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thatland Lid,
Certificate No, 07-0001/22 , Due Date 22 February 2023,

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

Certificate Mo, AV-0009-22, Due Date 22 June 2023,

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

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

Certificate No. Q22097007
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

210-11,14,55 Soi Prasart Manukil 29 Yaek 4, Prasent Manukit Rel,, Ladphrag, Bangkok 10230

Tel 02:578-0353-4 Fax: 02-578-2672  www.caliaboratory.com  E-mail:salefiea-aboratory. com

CLC

Accredited
150/IEC 17030

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uneerainty
(g) { frequency ) A (g) (g} (g) (% ofrdg. )
0.3 50 Hz 0,300 0.304 -0.004 1.9
0.4 50 He 0.400 0.407 -0.007 1.9
0.5 50 Hz peak 0.500 0.510 -0.010 1.3
0.6 50 Hz 0.600 0.613 -0.013 13
07 50 Hz 0.700 0.716 ~(.016 13
0.3 100 Hz 0.300 0.304 -0.004 1.9
.4 100 Hz (.400 0406 -(.006 19
s 100 Hz peak 0.500 0.508 -0.008 1.3
0.6 100 Hz 0.600 0.609 -0.009 1.3
0.7 100 Hz 0.700 0.711 0,011 I3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
( mm's ) { frequency ) e ( mm/s ) { mms ) { mm/s *(Yofrdg. )
3 50 Hz, 3.000 3.029 -0.029 1.8
4 50 Hz 4.000 4.051 -0.051 I8
3 50 Hz peak 5,000 5.060 -0.060 1.8
[} 50 Hz 6,000 6,071 -0.071 1.8
7 50 Hz 7.000 7.082 -0.082 1.8
3 100 Hz 3.000 3.021 -0.021 1.8
4 100 Tz 4,000 4.033 -0.033 1.8
8 100 Hz peak 5.000 5.051 0,051 1.8
[} 100 Hz 6.000 6.062 -0.062 L8
7 100 Hz 7.000 7.078 -0.078 1.8

Certificate No. Q22097007
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CALIBRATION LABORATORY (0. LTD.

210-11,14,55 Sof Prasert Manuklt 29 Yaek 4, Prasen Manukit Rd., Ladphra, Bangiok 10230 M AN

R N f _J//__.\.\\‘ ACCRAREDITE
Tal, D2-578-0353-4 Faw 02-878-2672  www.caHaboratory.com  E-mailsgiecal-iaboratory. com sy — T ——
CLC el CALIRATION A
CPAAENSHILAL MEASMIEMINT
Accredited ACDHMA-2B14
IBO/INC tTorn
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Muode

( mum ) ( frequency ) { min ) {(mm } (mm} E(% of rdg, )

*0.03 50 Hz 0.030 0.030 0,000 2.1

*0,04 50 Hz 0.040 0.040 0.000 1.7

*0.05 50 Hz peitk 0.050 0.051 -0.001 B

*.06 30 Hz 0.060 0.061 0,001 13

*0.07 50 Hz 0.070 0.071 -0.001 L2

0.03 100 He 0.030 0.630 0.000 2.1

0.04 100 He 0.040 0.040 0.000 L7

0.05 100 Hz peak 0.050 0.050 0.000 1.5

0.06 100 Hz 0.060 0.061 -0.001 1.3

.07 100 Hz 6070 0,071 (L0001 L2

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

“The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 38

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

## End of Certificate ###4

Cortifieate No. Q22097007
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CALIBRATION LABORATORY Co., LTD.

2/10-11,14.55 So1 Prasen Manukil 29 Yaek 4, Prasont Manuki Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2110-17.14,55 Eoi Praserl Manukit 23 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax, 02-578-2672  www cal-laboratory.com  E-mail salef@eal-laboratory aom Tel. 02-578-0353-4 Fax: 02-578-2672  www.caldaborslonycom  E-madsale@reatlabaratony.com

CLC CLC
g F g LS
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR

NOMENCLATURE i VIBRATION METER
NOMENCLATURE i VIBRATION METER

MANUFACTURER £ INSTANTEL
MANUFACTURER i INSTANTEL

MODEL / TYPE i T21A2501/721A2901
MODEL / TYPE i T21A2501/721A2901

SERIAL NO. : UM13204/UM13204
SERIAL NO. t UM13204/UM13204

DATE OF CALIBRATION i 27 June 2022
CLID. NO, § 251900274
JOB CONTROL NO. i 220625064054 ENVIRONMENT CONDITIONS :

_ Temperature © (23t2)° Relative Humidity : (55 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 501 UDOMSUK 41, SUKHUMVIT ROAD, FROCEDURE USED s
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 180 16063-21 as calibration guideline.
BANGCHAK, PHRAKHANONG, BANGKOK 10260
‘The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter
DATE OF RECEIVED : 25 June 2022 DATE OF ISSUED : 28 June 2022 and Portable Vibration Calibrator which maintained by the Calibration Laboratory Co., Lid,

REFERENCE STANDARD USED :

Report of ealibration sereening must not be taken in part. Except complete. Without the approval of the Culibration Laboratery Co., Lid,
1, Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SMG07101.

Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,
Calibration Engineer TRACEABILITY :
1. The measurements are traceable (o Intemational Systen of Units (SI), through Aeronautical Radio of Thailand Lid,
Certificate No, 05-0207/21, Due Date 31 May 2023,
% 2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22 , Due Date 22 February 2023,
Approved By : Mongkol Yotsoontorn 3, The measurements are traceable to Intemational System of Units (SI), through The Modal Shop, Inc,

Authotized Sigrlat()ry Certificate No. 2649.01, Due Date 10 November 2022,

28 June 2022 UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for 2 normal distribution corresponds to a coverage probability of approximately 95 %.

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

the Internatianal System of Units ( S1) [t has been evaluated secording to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q22064054
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO. LTD.

2/10-11.14. 55 Soi Praser Manukit 29 Yaek 4, Prasert Manukd Rd.. Ladphrao, Bangkok 10230

Tel, (02-578-0363-4 Fax: 02-578-2672  www.eallaboratory.com  E-mailsale@cal-laboratory.com

CLC

Averedited
WO/IEC 17025

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

1. ACCELERATION RESULT

Test point STD Rending | DUC Reading Correction Uneertainty
(g) { frequency ) o (g) (g) (g} T (%oafrdg.)
0.3 50 Hz 0.300 0.305 -0.005 1.9
0.4 50 Hz 0.400 0.407 -0.007 1.9
0.5 50 Hz peak 0500 0.512 -0.012 13
0.6 50 Hz 0.600 0.6135 -0.015 1.3
0.7 50 Haz 0,700 0.718 ~(LO18 1.3
03 100 Hz 0.300 0.307 -0.007 1.9
0.4 100 Hz 0.400 0411 -0.011 1.9
0.5 100 Hz peak 0.500 0.514 -0.014 1.3
0.6 100 Hz 0.600 0.617 =0.017 1.3
0.7 100 He 0.700 0.719 -0.019 1.3

2, VELOCITY RESULT

Test point STD Reading | DUC Reading Caorrection Uncertainty
(mmis ) { frequency ) o ( mmis ) { mmfs ) { mmfs ) + (% ofrdg. )
3 50 Hz 3.000 3.039 -(.039 18
4 50 He 4.000 4.077 -1.077 3
5 50 Hz peak 5.000 5.002 ~0.092 1.8
6 50 Hz 6.000 6.102 -0.102 1.8
7 50 Hz 7.000 1.155 -0.155 1.8
3 100 Hz 3.000 3.055 -0.055 1.8
4 100 Hz 4.000 4.066 -0.066 1.8
5 100 Hz peak 5.000 5.089 -0.089 1.8
L] 100 Hz 6.000 6.109 -0.109 1.8
7 100 Hz 7.000 1176 -0.176 1.8

Certificate No. Q22064054
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2010-11,74, 55 Soi Prasert Manukit 29 Yaak 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-576-2672  www cal-laboratory.com  E-mailsale@esld sooratory com

CLC

Accredited
IWO/IEC 17025

CA N
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) { frequency ) e (mm) (mm ) {mm ) t (% ofrdg.)
*0.03 50 Hz 0.030 0.030 0.000 21
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.051 -0.001 1.5
*0.06 50 Hz 0.060 0.061 -0.001 1.3
*0.07 50 Hz 0.070 0.072 -0.002 12
0.03 100 Hz 0.030 0.030 0.000 21
0,04 100 Hz 0.040 0,040 0.000 1.7
0.05 100 Hz peak 0.050 0.051 -0.001 1.5
0.06 100 1z 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0,071 =001 1.2

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

The Scope of Aceredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58

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

## End of Certificate ###

Certificate No, Q22064054
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CALIBRATION LABORATORY CO.,LTD.

nukit Bd, Ladphrao, Banghok 10230

com  E-mallsalefeatlaboratory.com
y: L ),

CALIBRATION LABORATORY CO.,LTD.

2/10-11.14.55 Soi Prasen Manukit 23 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230

2/10:11,14, 55 Sai Prasen Manukit 29 Yaek 4, Pra
Tel, 02-578-0353-4 Fax, 02-578-2672  www.cal

ANS Wan e Ar e gpte flewry
ACERAEDITED

Ted, 02-578-0353-4 Fax 02-578-2672  www.caklaboralory.com  E-mall:sale@eatHaboratory.com

CLC CLC
Agcradited Accredited
1S0/IED 17025

180/INC 17035

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE VIBRATION METER
NOMENCLATURE VIBRATION METER

MANUFACTURER : INSTANTEL
MANUFACTURER : INSTANTEL

MODEL / TYPE : 721A2501/721A2901
MODEL / TYPE : 721A2501/721A2901

SERIAL NO. : UM13205/UM13205
SERIAL NO, : UM13205/UM13205

DATE OF CALIBRATION : 27 June 2022
CLID. NO. : 251900275
JOB CONTROL NO, ; 220625064053 ENVIRONMENT CONDITIONS :

Temperature : (23t 2 °c Relative Humidity : (557 15) %RH

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
PROCEDURE USED :

81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,
This instrument was calibrated under procedure No, CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

BANGCHAK, PHRAKHANONG, BANGKOK 10260
The ealibration was performied by using Digital Multimeter, High Resolution Programmable Timer/Counter

and Portable Vibration Calibrator which maintained by the Calibration Laboratory Co., Lid,

DATE OF RECEIVED : 25 June 2022 DATE OF ISSUED : 28 June 2022

REFERENCE STANDARD USED :
1, Digital Multimeter, Wavetek Model 1281 S/N. 29320,
2, High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

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

Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N, | 1424,
Calibration Engineer TRACEABILITY :
1. The measurements are traceable to Intemational System of Units (S1), through Acronautical Radio of Thailand Lid,
Certificate No. 05-0207/21, Due Date 31 May 2023,
% 2, The measurements are traceable to International System of Units (S, through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0001/22 , Due Date 22 February 2023,
Approved By : Mongkol Yotsoontorn 3. The measurements are (raceable to International System of Units (SI), through The Modal Shop, Inc.

Auibosized Slgnatoty Certificate No. 2649.01, Due Date 10 November 202

28 June 2022 UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

e International Systein of Units (SI) It has been evaluated according (o the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22064053
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Praser! Manukil 29 Yask 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2/10-11,4, 55 Sai Praserl Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrap, Bangkok 10230

Tel. 02-578-03634 Fax: 02-578-2672  www.cal-lsboratorycom  E-mallisale@eaHaboratory.com Tel. (2-578-03534 Fax: 02-578-2672  www.callaboratory.com  E-mall:sale@eal-iaboratory.com

CLC

Accredited
INO/IEC 170N

CLC

Aceredited
ISO/IEC 17020

CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment 3. DISPLACEMENT RESULT
CALIBRATION DATA Test paint STD Reading | DUC Reading | Correction Uncertainty
1. ACCELERATION RESULT (mm) ( frequency ) e (mm) (mm} ( mm ) F (% ofrdg.)
Test point STD Reading | DUC Reading Correction Lincertainty *0.03 50 Hz 0.030 0.030 0.000 2
(g) ( frequency ) o (g) (gl (g) + (% ofrdg. ) *0.04 50 Hz 0,040 0,040 0.000 1.7
0.3 50 Hz 0.300 0,306 -0.,006 1.9 *0.05 50 Hz peak 0.050 0051 -0.001 1.5
0.4 50 Hz 0.400 (.408 -0.008 1.9 *0.06 50 Hz 0.060 0.061 -0.001 1.3
0.5 50Hz peak 0.500 0516 -0.016 1.3 *0.07 50 Hz 0.070 0.072 -0.002 1.2
0.6 50 Hz 0.600 0.618 -0.018 1.3 0.03 100 Hz 0.030 0.030 0.000 2.1
0.7 50 Iz 0,700 0720 -0.020 1.3 0.04 100 Hz 0.040 0.040 0.000 1.7
03 100 Hz 0.300 0.308 -0.008 1.9 0.05 100 Hz peak 0.050 0.051 -0.001 L5
04 100 Hz 0,400 0.412 -0.012 1.9 0.06 100 Hz 0.060 0.061 -0.001 1.3
0.5 100 11z peak 0,500 0.518 -0.018 1.3 0.07 100 11z 0.070 0.072 -0.002 1.2
0.6 100 Hz 0.600 0.620 -0.020 1.3 Note, * means Calibrations marked " Not ANAB Accredited " in this Cerlificate have been included for completeness,
0.7 100 Hz 0.700 0.721 -0.021 1.3 The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s) ( frequency ) e ('mm/s ) { mm/s ) { mms ) + (% ofrdg.)
3 50 1z 1.000 1060 660 1.8 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 4.077 -0.077 1.8
5 50 Hz peak 5.000 5.099 -0.099 1.8
6 50 Hz 6.000 6.117 =0.117 1.8
7 50 Hz 7.000 7.139 -0.139 1.8
3 100 Hz 3.000 3.055 -(.055 1.8
4 10 Hz 4.000 4.076 -0.076 1.8
5 100 Hz peak 5.000 5112 0112 18 BN ol
6 100 Hz 6.000 6.147 -0.147 1.8
7 100 Hz 7.000 T.162 -.162 1.8
Certificate No, 022064053 Certificate No. Q22064053
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11.14. 55 Sol Praser| Manukll 29 Yaek 4, Prasert Manuklt R, Ladphrao, Bangkok 10230 jl

CALIBRATION LABORATORY CO.,LTD.

2110-11.14,55 Sol Prasert Manukit 2% Yaek 4, Prasert Manukit Rd,, Ladphrao, Banghok 10230

Tel, 02-578-0353-4 Faw: 02-578-2672  waw.cabiaboraiory.com  E-mad saiafcal-laboratory.com Tel, 02-578-0353-4 Fay: 02:578-2672  www.callaboratorycom  E-mailsaln@eatlaboratory.com

CLC CLC
Accredited Accredited
I80/INC 17020 IBQ/INC 17020
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE 1 VIBRATION METER
NOMENCLATURE i VIBRATION METER
MANUFACTURER : INSTANTEL
MANUFACTURER ¥ INSTANTEL
MODEL / TYPE 3 T21A2501/721A2901
MODEL / TYPE ¢ 721A2501/721A2901
SERIAL NO, I UM13206/UM13206
SERIAL NO. ¥ UM13206/UM13206
DATE OF CALIBRATION ' 27 June 2022
CLID. NO. 3 251900276
JOB CONTROL NO. 1 220625064050 ENVIRONMENT CONDITIONS :
Temperature : (23 a 2) % Relative Humidity : (55 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 S80I UDOMSUK 41, SUKHUMVIT ROAD, EROCEDURE: UBEDY::
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline,
BANGCHAK, PHRAKHANONG, BANGKOK 10260
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter
DATE OF RECEIVED : 25 June 2022 DATE OF ISSUED : 28 June 2022 and Portable Vibration Calibrator which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Report of calibration sereening must not be taken in part, Except complete. Without the approval of the Calibration Laboratury Co., Ltd,
1. Digital Multimeter, Wavetek Model 1281 8/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM66S0B S/N, SM60T101,

Calibrated By : Suwit Phuanbusabong 3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/IN. 11424,
Calibration Engineer TRACEABILITY :
1. The measurements are traceable to International System of' Units (SI), through Acronautical Radio of Thailand Lid,
% Certificate No. 05-0207/21, Due Date 31 May 2023,
2. The measurements are traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Lid,
Certificate No. 07-0001/22 , Due Date 22 February 2023,
Appmved By : Mongkol Yotsoontorn 3, The measurements are traceable to International System of Units (S1), through The Modal Shop, Inc.

Authornized Signatmy Certificate No. 2649.01, Due Date 10 November 2022

28 June 2022 UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %

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

the Tnternational System of Units ( S1) Ithas been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22064050
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Certificate No, Q22064050



CALIBRATION LABORATORY CO.LTD.

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Praser Manukit Rd., Ladphrao, Banghak 10230

Tel, 02-578-D363-4 Fay 02-578-2672  www.cakizboratonecom  E-mail'salgiealtaboratory.com

CLC

Accrodited
150 /IEC 17035

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point o STD Reading | DUC Reading Correction Uncertainty
(z) { frequency ) o (g) (g) (g) (% of rdg, }
0.3 50 Hz 0.300 0.303 -0.003 1.9
0.4 50 Hz 0.400 0405 -0.005 1.9
0.5 50 Hz peak 0.500 0.506 0006 1:3
0.6 50 He 0.600 0.609 -0.009 1.3
0.7 50 1z 0,700 0,712 -0,012 1.3
0.3 100 Hz 0.300 0.304 -0.004 1.9
0.4 100 Hz 0.400 (L.408 -0.008 1.9
0.5 100 Hz peak 0.500 0.512 -0.012 1.3
0.6 100 Hz 0.600 0.615 -0.015 1.3
0.7 100 Hz 0.700 0.717 -0.017 13

2. VELOCITY RESULT

Test point Vot STD Reading | DUC Reading Caorrection Uncertainty
( mm/fs) ( frequency ) > ( mmis) { mmfs) ( mmis } +( % of rdg. )
3 50 Hz 3.000 3038 -0.038 1.8
4 50 Hz 4.000 4.078 <0.078 1.8
5 50 He peak 5.000 5.092 -0.092 1.8
6 50 Hz 6.000 6.116 -D.116 1.8
7 50 Hz 7.000 7.156 -0.156 1.8
3 100 Hz 3.000 3.042 -0.042 1.8
4 100 Hz 4.000 4077 -0.077 1.8
5 100 Hz peak 5.000 5.095 =0.095 1.8
6 100 Hz 6.000 6.123 -0.123 1.8
7 100 Hz 7.000 7.165 (L1465 1.8

Certificate No. Q22064050
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CALIBRATION LABORATORY Co.,LTD.

2110-11.14, 55 Scii Praser Manukit 29 Yaek 4, Praseri Manukit Rd,, Ladphrao, Bangkek 10230

Tel. 02-578-0353-4 Faw: 02-578-2672  www caiiaboratory.com  E-mailsale@eaHaborstory.com

CLC

Accredited
IB0/IEC 17020

CALIBRATION DATA

3. DISPLACEMENT RESULT

Test point 3 STD Reading | DUC Reading Correction Uncertainty
{mm}) { frequency ) Hode (mm} {mm) {mm ) F(%of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0,050 0.051 -0.001 L5
*0.06 50 Hz 0.060 0.061 -0.001 13
*0.07 50 Hz 0.070 0.071 =000 12
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 He 0.040 0,040 (LO00 1.7
0.05 100 Hz peak 0.050 0.051 -0.001 15
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 L2

Note, * means Calibrations murked " Not ANAB Aceredited " in this Certificate have been included for completencss,

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

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

### End of Certificate ###

Certificate No. Q22064050
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CALIBRATION LABORATORY CO.,LTD. CALIBRATION LABORATORY CO.,LTD.

2101194, 55 Sol Prasen Manukit 28 Yaek 4, Pragert Manukit Rd., Ladohrao, Bangkek 10230 A1 N A 20 0401 2010-11,14,56 Soi Prasert Manukit #8 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230
i ACCRAEDITER : . 3
Tel (2-578-03534 Faw 02-578-2672  www.caklaborstoryeom  E-mailsalei@eal-aboratory.com 4 3 = Tel 02-578-0363-4 Fax 02-578-2672  www.caHaboratory com  E-miailsske@eal-aboratery com 3 -
CLC gzt DAL WA T CLC ottt AL MEASLIRENE
ACDM-2E14 ACDM .’RM. -

Accredited

Accredived
Ho/IEC 17025

IR LToRs

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE . VIBRATION METER S RN b IVIBRATIGNMETER
MANUFACTURER c  CNBTANTEL: MANUFACTURER :  INSTANTEL
— T MODEL / TYPE . 721A2501/721A2901
SERIAL NO. i UM13539/UM13539 SERIAL NO. 4 UMI13539/UM13539
Pa— i DATE OF CALIBRATION ¢ 30 August 2022
JOB CONTROL NO.  : 220829086864 e —
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Temperatare : (3E2)°C Relative Hunidiy ¢ (85t 15) %eRH

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

81 SO1 UDOMSLK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

DATE OF RECEIVED : 29 August 2022 DATE OF ISSUED : 01 September 2022 Aceeleronteter and Measaring Amplifier which maintained by the Calibration Laboratary Coi, Led,

REFERENCE STANDARD USED :

Repirt of calibration sereening must not be taken in part, Except complete, Without the approval of the Calibration Luboratory Co,, Lid,
1. Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PMGGEOE 5/N. SM60T101.

Calibrated By : Sattra Thongtirat 3, Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 /N, 397018, 2434988,

Calibration Engineer

o=

TRACEABILITY :

I, The measurements are tracenble to Intemational System of Units (81), through Aeronautical Radio of Thailand Lid.
Certificate Mo, 05-0207/21, Due Date 31 May 2023,

2, The messurements ave traceable to International System of Units (S1), through Aeronautical Radio of Thailand Lud.

Certificate No, 07-0001/22 , Due Date 22 February 2023,

Approved By : Mongkol Yotsoontorn 3. The ents are tracesble to Intemational System of Units (SL), through National Institute of Metrology (Thaitund)
Authorized Signatory Certificate No, AV-0009-22, Due Date 22 June 2023,
01 September 2022
P UNCERTAINTY :
The reported expanded uncertainty of measureinent is stated as the standard uncertainty of measurement mult iplied
This Calibration Certificate d the bility ta national standards, which realize the units of measurement according to by the coverage factor k= 2,00 which for a nemal distribution corresponds to a coverage probability of approximately 95 %.

the Titernational System of Units { S1) 1t his been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Cerlificate No. Q22086864 Certificate No. Q22086864
F3-011-04/01-12 bage | of 4 & F3-011-04/01-12 page 2of 4
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CALIBRATION LABORATORY CO.,LTD.

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

CALIBRATION LABORATORY CO.,LTD.

2110-11,%4.55 Sof Prasert Manukit 28 Yaek 4, Prasert Manukit Rd, Ladphrao, Bangkok 10230 JaCWRE i

Tel02-578:0353+4 Fax: 02.678-2672 Wy, caatiopsiorrcon  E-mallsalegicablabaratoey. com j//:::“\:: T\; = L':““I“;—'l'T = Tel, D2-5TR0350-4 Faw 02-578-2672  www.cadlaboratoryeom  E-mail salef@eal-zboralory.com o arrrETe
ClLC Pl EERIIAL ERSUTEMET CLC “Hidl AT
S i ACDNC 1314 @Simme Tress
CONDITION OF CALIBRATIONITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS ; ( X ) without adjustment () adjustment 3. DISPLACEMENT RESULT
CALIBRATION DATA Test point STD Reading | DUC Reading Comrection Uncertainty
1. ACCELERATION RESULT (mm) { frequency ) e { mm ) {mm ) {mm ) +( % ofrdg. )
Test point . STD Reading | DUC Reading Correction Uncertainty 0,03 501z 0.030 0.030 0.000 3
(g) { frequency ) o (2) {g) (g) *(%hofrdg.) .04 50 Hz 0.040 0040 0.000 17
0.3 50 Hz 0.300 0.296 +0.004 1.8 .05 S0 Hz peak 0.050 0.050 (1.00H} 1.5
b AT 0.400 9393 005 1.9 0,06 50 Hz 0.060 0.061 -0.001 13
0.5 S0 Hz FRak 0.500 0.492 +0.008 13 007 50 Hz 0.070 0.071 -0.001 12
0.8 501z 0:600 0.592 +0.008 13 0.03 100 Tz 0.030 0.030 0.000 71
& Stz 0.790 0.692 70,008 13 0.04 100 Hz 0.040 0.040 0,000 17
0.3 100 Hz 0.300 0.297 #0.003 1.9 0.05 100 Mz pealk 0,050 0.050 0.000 1.5
04 100 H 0.400 0.395 RG:005 [ 0.06 100 1z 0.060 0.061 0,001 13
5 100 Hz peik 0.500 (.493 +0.007 1.3 007 100 1z 0.070 0.071 -0.001 12
0.6 10011z 0:600 0.593 +0.007 1.3 Note. * means Calibrations marked " Not ANAB Accredited * in this Certificate have been included for completeness.
0.7 100 Hz 0.700 0.693 +0.007 13 The Seope of Accredited ANAB Certificate No. ACDM-2814 Version D08 Page | of 58
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Made
{mm/s ) [ frequency ) { mmfs ) { mmfs ) ( mmis ) + (% ofrdg. )
3 50 1z 3,000 2,006 +0.004 1.8 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 3.992 +HLODY 1.8
5 50 Hz peak S.000 4.990 +0.010 1.8
6 S0 Hz 6.000 5.988 +(.012 1.8
7 50 Hz 7.000 6,980 +014 1.8
3 100 Hz 3.000 2.994 +0,006 1.8
4 100 Hz 4.000 3993 +0.007 1B
5 100 Hz peak 5.000 4,992 0,008 1.8 #i## End of Certificate ###
(] 100 Hz 6,000 5.991 +(1.009 1.8
7 100 Hz T.000 6,989 +0.011 I8
Certifieate No. Q22086864 Certificate No. Q22086864
F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 pagedof 4
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Accredited
IBO/IEG L7038

CALIBRATION LABORATORY CO.,LTD.

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

Tel, 02-578-0353:4 Fax: 02-578-2872  wwwcaHaborstory.tom.  E-mad sale@cal-laboratory. com NS TR ——
ek CALTIATION AT
CLC Sy BAMEREECHAL WAEASLIFEMEN
ACDM-38

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER C INSTANTEL
MODEL / TYPE : T21A2501/721A2901
SERIAL NO. 5 UMI13540/UM13540
CLID. NO. : 251900389

JOB CONTROL NO. 220922097009

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

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED ; 26 September 2022

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

a

Approved By : Mongkol Yotsoontorn

Authorized Signatory
26 September 2022

This Calibration Certificate docwments the traceability to nutional standards, which realize the units of measurement secarding o

the International System of Units { S1)

Certificate No, Q22097009

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

210-11,14.55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrac, Bangkok 10230

Tel 02-578-0353-4 Fap: 02-578-2672  www.cablaboratory com E-maitsse@ea-ahoratory.com %

el L CALIBNAYIOH AND
CLC al M ERRtRL ok ST
Accredited ACD-2R14
IBO/INC 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE ¥ VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYPE : T21A2501/721A2901
SERIAL NO. i UMI13540/UM13540
DATE OF CALIBRATION 4 13 September 2022

ENVIRONMENT CONDITIONS :

Temperature : 3t %e Relative Humidity (55 £ 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 150 16063-21 as calibration guideline,
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

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

REFERENCE STANDARD USED :
|. Digital Multimeter, Wavetek Model 1281 §/N, 29320,
2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

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

TRACEABILITY :

I The measurenents are traceable to Intermational System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate Mo, 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (S1), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22 , Due Date 22 February 2023,

3, The measurements are triceable to International System of Units (1), through National Institute of Mewology (Thuiland)

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

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

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

Certificate No. Q22097009
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

20101114, 55 Sol Prasart Manuklt 28 Yaek 4, Prasar Manukil Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax, 02-578-2672  www.cal-aborafory.com  E-maitsale@cal-aboratory,com

CLC ) WAL HEMENT

Acorcdited ACDM-2E14
180,/ TEG 1ToEs
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point ! STD Reading | DUC Reading Correction Uneertainty
(gl { frequency } i lg) (g} (el + { %of rdg. )
0.3 50 Hz 0.300 0.297 +0.003 1.9
0.4 50 Hz (L.400 0.395 +0.005 1.9
(L5 50 Hz peak (L500 0.493 +0.007 1.3
0.6 50 Hz 0.600 0.590 +0.010 1.3
0.7 50 Hz 0.700 0GB +0:.012 1.3
0.3 100 Hiz 0.300 0.298 +0.002 1.9
0.4 100 Hz (1400 0.396 +.004 1.9
0.5 100 Hz peak (LS00 0.494 +0.006 1.3
0.6 100 Hz 0.600 0.592 +0.008 1.3
0.7 100 Hz (0.700 0,690 +0.010 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Mode
{ mm/s ) { frequency ) { mm/s ) { mm/s ) {mm/s ) + (% ofrdg. )
3 50 Hz 3.000 2976 +0.024 1.8
4 50 Hz 4,000 3.966 +0.034 1.8
5 50 Hz peak 5.000 4.961 +0.039 1.8
(1] 50 He 6.000 5,955 HOL045 1.B
7 50 He 7.000 6.941 +(L059 1.8
3 100 Hz 3,000 3.033 -0.033 1.8
4 100 Hz 4,000 4.042 -0.042 1.8
5 100 Ha peak 5.000 5.057 -0.057 1.8
6 100 Hz 6.000 6.068 -0.068 1.8
7 100 Hz T.000 7.075 -0.075 1.8
Certificate No. Q22097009
F3-011-04/01-12 puge 3 of 4
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CALIBRATION LABORATORY CO.LTD. &,

S
2/10-11.14, 55 Sl Prasert Manukit 29 Yaek 4, Praser] Manukit Rd,, Ladphraa, Bangkok 10230 iflﬁ_@:?_@gﬁ
CLC Tel, 02:578-03563-4 Fay: 02-578:2672  www.eaHaberatory.com  E-mailssie@cal-laboratory com -"-.:;E,’:_Ix:i-:‘\\f —
b CIMENSONAL MEASLURENENT
Accredited ACDM-2814
IS0 /INC LTOoRD
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
{mm ) { frequency } e () {mm) {mm } + (% of rdg, )
#0.03 50 Hz 0.030 0,030 0.000 21
.04 50 Hz 0.040 0,040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0,059 +0.001 1:3
*0.07 50 Hz 0.070 0.069 +0.001 1.2
0,03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz £1.040 0.040 0.000 1.7
0.05 100 Hz, peak 0.050 0.050 0,000 1.5
0.06 100 Fz 0.060 0061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 1.2
Note, * meani Calibrations miarked " Not ANAB Accredited " in this Certificate have been included for completeness,
The Seope of Aceredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58
This report is valid for the above stated instrument/s only.
#i## End of Certificate #3#
Certificate No. Q22097009
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11, 44,55 Sol Prasert Manukit 26 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel 02-578-03534 Fax 02-678-2672  www.caklaboratery.com  E-mallsale@ical-izboratory.com

CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Praser Manukil Rd,, Ladphran, Bangkok 10230

Tel. 02-578-0353-4 Fax 02-578-2672° wwwca-oboralorycom  E-mawsaledicat-ladaratory.com

CLC

Avoendited CLC
IBO/TING 17020 a-‘;t:::dil‘::gn
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE . VIBRATION METER NOMENCLATURR ¢ 'VIBRATIONMETER
MANUFACTURER : INSTANTEL MANUFACTURER ; INSTANTEL
MODEL / TYPE . 721A2601/721A3301 BEODEL (TR ¢ 721A26017721A3301
SERTAL RO ; OMLI0STAMIL0ST SERIAL NO, : UM11057/UM11057
CLID. NO. : ——— DATE OF CALIBRATION : 01 March 2023
JOB CONTROL NO. : 230228022494 VORI CORDITINE
ot 0 wlativ S % o,
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Temperature :  (3%2)%C Relative Humidity :  (557F 15) %RH
81 501 UDOMSUK 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 This instrurnent was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 us calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 2023 Amplifier which maintained by the Calibration Laboratory Co, Ltd.

REFERENCE STANDARD USED :

Report of alibration sereening must not be taken In part. Exeept complete. Without the approval of the Calibration Lahoratory Co., Lid
1. Digital Multimeter, Wavetck Model 1281 8/N, 29320.

2. Uniiversal Counter, HP Model 5315A S/N. 2448A13042.

Calibrated By : Suwit Phuanbusabong 3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 8/N. 397018, 2434988,
Calibration Engineer TRACEABTLIT |
1. The measurements are traceable to International System of Units (1), through A ical Radio of Thailand Ltd.
% Certificate No. 05-0207/21, Due Date 31 May 2023.

. The medsurements are tiaceable to International System of Units (S1), through Acronautical Radio of Thailand Ltd,
Certificate No. 07-0075/22, Due Date 27 July 2023.

Approved By : Mongkol Yotsoontorn 3. The measurements are traceable to International System of Units (1), through National Institule of Metrology (Thailand)

Authorized Signatory Certificate No. AV-0009-22, Due Date 22 June 2023.
W i T UNCERTAINTY :

Thie reported expanded uncertainty of measurement is slated as the standurd uncertainty of measurement multiplicd
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to by the coverage factor k = 2,00 which for & normal distribution corresponds to a coverage probability of approximately 95 %.

the International System of Units ( 51) It has been evaluated according to the "Evaluation of the Uncertainty of’ Measurement in Calibration (EA-4/02 M:2022)"

Certificate No, Q23022494 Certificate No, Q23022494
page | of 4 F3-011-04/01-12
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CALIBRATION LABORATORY Co.,LTD.

210-11,%4, 55 Sai Prasert Manukit 29 Yaek 4, Prasert Ma

kil Rd, Ladphrao, Bangkok 10230

Tel. DZ-578-03534 Fax: 02-578-2672  www.cal-aboratory.com  E-mall:sale@oal-abaratory,com

CLC

Accredited
MOme 17awn

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

1. ACCELERATION RESULT

Test point 5 STD Reuding | DUC Reading Correction Uneertainty
(g) ( frequency ) " (a2} (gl (g) + (% ofrdg. )
03 50 Hz 0300 0.304 -0.004 1.9
0.4 50 Hz 0.400 0,405 -0.005 1.9
0.5 50 Hz peak 0.500 0.507 -0.007 1.3
(L6 50 Hz 0.600 0.608 -0.008 1.3
0.7 50 Hz 0,700 0.709 -0.009 1.2
0.3 100 Hz 0.300 0.306 -D.006 1.9
0.4 100 Hz 0400 0.407 -0.007 1.9
0.5 100 Hz peak 0.500 0.508 -0.008 1.3
0.6 100 Hz 0.600 0.609 -0.009 b3
0.7 100 Hz 0.700 0.711 -0.011 13

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{ mmis ) { frequency ) S ( mmJs ) (mm/s ) (mm/s ) F(%ofrdg.)
3 50 Hz 3.000 3.031 -0.031 18
4 50 Hz 4.000 4.043 -0.043 18
5 50 Hz peak 5.000 5055 -0.055 1.8
6 50 Hz 6.000 6.067 -0.067 I8
7 50 Hz 7.000 1073 =0.073 1.8
3 100 Hz 3.000 3.038 -0.038 L8
4 100 Hz 4.000 4.043 -0.043 1.8
5 100 Hz peak 5.000 5.058 -0.058 1.8
fi 100 Hz 6.000 6.067 -0.067 1.8
7 100 Hz 7000 T.079 -0.07% 1.8

Certificate No. Q23022494
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manakil 29 Yagk 4, Pragar Manukil Rd., Ladphsao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.oal-aboratory.com  E-mailsale@oal-abosatory com

CLC
Accredited
R

CALIBRATION DAT
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(mm) { frequency ) ot (mm ) (nim ) ( mmin ) + (% ofrdp. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50z 0.040 0.040 0.000 ) b
*0.05 50 Hz peak 0.050 0.050 0,000 1.5
*0.06 50 Hz 0.060 0.061 -0.001 1.3
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 (0.040 0.000 1:2
0.05 100 Hz peak 0.050 0.050 0,000 1.3
0.06 100 Hz 0.060 0.060 0.000 1.3
0.07 100 Hz 0.070 0.071 -0.001 1.2

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

The Scope of Accredited ANAB Certificute No. ACDM-2814 Version 008 Page | of 38

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

### End of Certificate ###

Certificate No, Q23022494

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/110-11,14,65 Soi Praserl Manukit 28 Yaek 4, Prasert Manukil Rel., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2M0-11.14, 55 Soi Prasert Manukit 28 Yask 4, Prasarl Manukil Rd., Ladphran. Banghkak 10230

Tel 02-578-0353-4 Fax; 02-578-2672.  www.calaboratory.com  E-maitsale@cal4aboralory com Tel: 02-578-0353-4 Fan: 02-578-2672  weweatsboratory.com  E-maitsaleEoal

81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 2023

Report of calibration screening must not be taken in part. Exeept complete. Without the approval of the Calibration Laboratery Co., Ltd,

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

ot

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 March 2023

This Calibration Certificate documents the traceability to natlonal standards, which realize the units of measurement according to

the International System of Units ( §1)

Certificate No, Q23022493
F3-011-04/01-12 page | of 4
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CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR

NOMENCLATURE VIBRATION METER NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301 MODEL /TXYE L

SERIAL NO. UM11058/UM11058 SERIAL NO. UM11058/UM11058

- . ki DATE OF CALIBRATION 01 March 2023

JOB CONTROL NO. 230228022493 S ———————

o s o,
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Temperature : (3% 2)°C Relative Humidity : (55 15) %RH

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

The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laberatory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. Universal Counter, HP Model 5315A SN, 2448A13042,

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

TRACEABILITY :

1. The measurements are tracesble to Intemational System of Units (ST), through Aeronautical Radio of Thailand Lid,
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The mieagurements are traceable (o Intemnational System of Units (ST, through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0075/22, Due Date 27 July 2023,

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

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

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd
by the coverage factor & = 2,00 which for a normal distribution coresponds to o coverage probability of approximately 93 %,

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

Certificate No. Q23022493
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

210-11,14, 55 Boi Prased Manukil 26 Yaek 4, Praserl Manukil Rd., Ladphrao, Bangkadk 10230

CALIBRATION LABORATORY CO.,LTD.

2110-11,14.55 Sol Prasarl Manukit 29 Yaek 4, Prazarl Manukil Rd., Ladphrao, Bangkek 10220

Tel. 02-578-0853-4 Fa, 02-678-2672  www.cal4aboralory.com  E-mall salef@eal-laboralary.com Tel. 02-678-03534 Fax 02-678-2672  www.ea-lboratory.com  E-mall:sak@cak-labosatory com

CLC CLC

S s sy et
CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment 3. DISPLACEMENT RESULT
CALIBRATION DATA Test point STD Reading | DUC Reading Correction Uneertainty
1. ACCELERATION RESULT (mm) ( frequency ) s (mm) (mm) (mm ) * (% ofrdg.)
Test point it STD Reading | DUC Reading Correction Uneertainty 0,03 50 Hz 0.030 0.030 0.000 2.1
(g) ( frequency ) . (g) (g) (g) F(%ofrdg ) “0.04 50 Hz 0.040 0.040 0.000 L7
b i o300 e 0001 19 *0.05 50 He peak 0.050 0.050 0.000 15
£ ke 0400 0403 -0.003 1.9 “0.06 50 Hz 0.060 0.060 0.000 13
o T ek g D A L “0.07 501z 0.070 0071 -0.001 12
g ki S i 008 i 0.03 100 Hz 0.030 0.030 0.000 2.1
@2 i i sk 10.006 5 0.04 100 Hz 0.040 0.040 0.000 L7
i e LS00 i 000 i 0.5 100 Hz peak 0.050 0.050 0.000 LS
= i oan i o s 0.06 100 Hz 0.060 0.060 0,000 13
Lo ki Bk g% i s =, 0.07 100 Hz 0.070 0071 0.001 12
i 160z D:600 0609 0009 = Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness,
87 100z 0200 0711 ou 1 ‘The Seope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
2. YELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mmis ) ( frequency ) s ( mms ) { mn's ) { mmfs ) + (% ofrdg. )
3 50 Hz 3.000 3.026 -0.026 1.8 This report is valid for the above stated instrument/s only.
4 50 Hz 4.000 4,041 -0.041 1.8
5 50 Hz peak 5.000 5.054 -0.054 1.8
6 50 Hz 6.000 6.066 -0.066 1.8
7 50 Hz T.000 7.072 -0.072 1.8
= 100 Hz 3.000 3.044 -0,044 1.8
4 100 Hz 4.000 4.049 -0.049 1.8
5 100 Hz peak 5.000 5.051 -0.051 1.8 #i# End of Certificate ###
6 100 Hz 6.000 6.056 -D.056 1.8
7 100 Hz 7.000 7.061 -0.061 1.8

Certificate No. Q23022493 Certificate No, Q23022493

F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 page 4 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB

[NNOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE
WAT IWIE

wifklin BuTusfiel Bty saie

(LI

TR MO T3, S0O1SUNTINAKORN || TAMBON BANG KAED,

"IIH!I

AMPHOE BANG PHLE SAMUT PRAKAN PROVINCE 10540 THAILAND

o ST
CALIAAATION LARDRATORY
AL-1961

TEL: (663021 [6-5860-1 FAN, (66)01-21 16-T140

Fagelof2
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No ; 22-ACT-523
CO.LTD. Request No : Req-2022-1346
Address ¢ 81 Soi Udomsuk 41, Sukhumyit Road, Bangchak,
Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement item + Acoustic Calibrator Class : |

Manufacturer 2 01dB Range : 94 dB/ 1000 Hz
Model CAL3 Intrument Status :  Used
Serial Number ; 84065

1D : UAE.EFM.167/2561

Calibration Environment and Details
:{23427°C)

; (50 £20 %RH )
(1013 £10.0 hPa )

Temperature
Humidity
Barometric Pressure
: 9 August 2022

¢ 19 August 2022
: LAB | Acoustic

Received Date
Calibration Date
Location of Calibration

Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroaceustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 38079 EE1 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceahility : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (S1).

Note

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

confidence approximately 95 %.

a

Calibrated By : m. InEm

Mr. Noppadon Luangart

Approved By :

Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Superviser

Issue Date : 19 August 2022

The resalts relased only to the item calibited. The certificate shall i be reproduced except o full, without written approval ||l'rh= 1!|l|ml|vt| r|.||'|cnl Co., Lul
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

T3 MO0 13, SO SUNTINAKORN 1] TAMBON HANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: i66M-21 16-3860- | FAX: (6610-21 16-7 140

{1111}

et b aTlan gl 3

afan
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whan BuTiiiid Bumies dite

ANS! Hatlana) Aeseailation Beard
ACCREDITED

CALBRATION LABDAATORY
AC-2961

Paged of 2

Sound pressure level

Request No -

Certificate No : 22-ACT-3523

Req-2022-1546

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
{dB) Measured Error Measured Error (+dB) Class 1 ( +dB)
94 dB / 1000 Hz 93.89 -0.11 * 011 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uneertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 ( £ %)
94 dB / 1000 Hz 1000.00 0.00 ® G 0.10 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)
Calibration Range Without Adjustment Adjustment Uneertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£%) Class 1 ( £ %)
O4.dB / 1000 Hz 0.10 = 0.40 25
Note :
- Acceptunte it was IECH0952:2017 Class |
The calibration results exclede the calibrator pressure cormection
+ The calitistion results exclude the microphine volurme cocrection
End of Calibration
e Cos Lid.

Thie resudes refnted only to the item enlibrated, The certificate shall not be reproduced except in fill, withour written npprmlﬁ? Imuaﬁ:ne

1 ‘!lov 18



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O, LTD, HEAD OFFICE

TIMMOO LSO BUNTINARORN |1 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-21 16-3860-1 FAX: (B6M-2116-7140

e Bulunaid Bummgusus drAn

“ . Miraral
ACCREDITED

i ik
CALILMATION LABORATONRY
AC-2061

Fage: 1/8

Address t

Certificate of Calibration

¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

81 Sei Udomsuk 41, Sukh

10260

Unit Under Calibrution Details

Measurement item :
Manufhcturer
Maodel

Serial Mumber

1]

Resolution

Sound Level Meter

RION

: NL-d2
¢ DO358039

¢ UAEEFM.03772558

01 d8

Calibration Environment and Details

Temperature
Humidity
Buarometric Pressure
Received Date
Calibrated Dute

Calibration Procedure

23 CE2'E

t 50 %aRH 20 %RH
1013 hPaE 10 hPa
1 28 February 2022

¢ 17 March 2022

Road, B

Certificate No: 22-ACT-209

Request No : Reg-2022-0439

Microphone Class: 2

Microphone Model :
Microphone S/N |
Preamplitier Model :

Preamplifier 5/N |

LC-52
138079
MNH-24

4TEM

Intrument Staus : Used

: In-house method CP-SLM-01 bused on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3; Periodic tests

Lueation of Calib Lab A
Reference Standard
Instrument Brand Muodel SN e calibration I'cebility
Standard Microphone GRAS 40AN |BR273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFADODZI4 14 June 2022 TSI
Audio Generator Svantek Svam] 131 18 Ovtober 2022 WK Electric

Note

The reported unceriainty is based on standard uncertainty muluplied by the Coverage Factor & =

Calibrated By :

e
Mr. Noppadon Luangart

Calibration Officer

2, providing a level of confidence approximately 95 %,

Approved By : ,ﬂr;—él
Mr. Pacit Mathavorn
Calibeation Engineer Supervisor
Issue Date ¢ 17 March 2022

L}
“Thee resuitts related only 1w the item enlibrted. The certificate shall not be reproduced except in full, without written wm(ﬁﬁlﬂ.ﬁ% ﬂ
: .q;l.mm.-umw

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO LTD HEAD OFFICE

T30 MO 1Y SO SUNTINAKORR |1 TAMBON BANG KAEC
AMPHOE BANG PHLESAMUT PRAKAN PROVINUE 10540 THAILAND

TEL: (6AM-21 16-5864-1 FAN:1661-21 16-7140

TivE

Wi BuTiveiivd B dafin

- ! okl
ACCHEDITED

CALIBNATIN LABOTATOAY
AC-2861

Page : 2/
Certificate No I-ACT-209
Request Mo Reg-2022-0439
1. Indication at the calibration check frequency
LUC Setting Nominal Before Adjust Adjust Accepitance
UNCERTAINTY
FAST/ A/ 30-130 Level vue ERR vuc ERR Limit
Calibrator Setting (diz) ez} (dB) (dB) (dB) (£ dB) ( +dB)
1000 Hz 114.00 4B 11385 1137 =015 1139 +H1L05 024 03

Mote !

2. Self-generated noise, Microphone installed

UUC Setting

— Messured | UNCERTAINTY
FAST / 30-130)
ULC Welghting (4B) (+dB)
A 212 10

3. Self-generated noise, Microphone replaced by the electrical

LUC Setting

M 4 | UNCERTAINTY
FAST / 30-130
UUC Welghting (dB) (+dB)
A 14.9 0.10
C 19.4 0.10
z 233 010

4. Acoustic signal test of frequency weightings

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN_ 58079

input signal device

{Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C Z
(+dB) *dB)
STD Setting (dB) (dB) (dB) ¢
125 He {LA1] 1 02 .50 1.5
1000 Hz 0.0 0.0 0.0 .60 Lo
4000 He (4 04 03 0,60 30
8000 Hz =1.X -1.1 i 0.7 50

]
The results related anly to the item calibrted. The i ahall not be duced except in full, without writien appy ﬁﬁﬁ‘ﬁ‘ﬂﬂ :ﬁ. 1id
1 AAUAL......



INNOVATIVE INSTRUMENT CALIBRATION LADB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

T30 MO0 1], SO0 SLUINTINAKORN L TAMBON BANG KAED,
AMPHOE BANG PHLT SAMUT PRAKAN PROVINUE 154 THAILAND

1}

s G20 h-ER00- | FAX: (6021147140

i Ooart

wti BTl Buswg

um drfin ACCREDITED

| moanc i}
CALIENATION LAROAATOIRY
AC-2961

Page : 3/6

Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

22-ACT-209

Reyg-2022-0439

ULC Setting Devigtion from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C(dm) L (dB) (+ dB) [+ dB)
63 Hz {12 121} 0.0 20
125 Hz {1 0o 0.6 1.3
250 Hz <01 00 L8] 1.5
500 He 00 [{4] 0.0 ek
1000 e 0.0 0.0 .0 02 L0
2000 He 00 ol 0.0 2.0
40400 Hz 00 0.l 0.0 BN
10 He 0l 0.1 ] 5
| 6000 Hz -1.3 -13 o0 +3, -INF.
6. Frequency and time weightings at 1kHz
ULIC Setting STD Measured Acceptance
UNCERTAINTY
FAST { 30-130 REF uue ERR Limit
ULC Weighting (dB) (dB) (dB) (+ dB) (+dB)
A 11400 4.0 (L1} (0.2
c 114.00 114.0 0o 0.2 02
Z 114,00 114.0 0 02
LUC Setting STD Measured Acceptance
UNCERTAINTY
J-130/A REF uuc ERR Limit
UUC Time Respone (dB) (diy (di) (+ dB) ( +dB)
Fast 114.00 140 .0 o1
Slow 114.00 140 0.0 02 ol
Leq 114,00 4.0 (1K1 0.1

The results related anly to the jtem calibraed. Th

shall not be

tone

[}
| excep in full, without writen spproval of the Immi}'w:mnl Co, Lid

11V, T

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE TRSTRUMENT CO. LTD, HEAD OFFICE

T MO0 L, SOLSUNTINAKORN L] FAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 166HE2 ] 16-S860-1 FANX: (660021 16-T1-40

A e L

afae

ANS! Ralioual Accrediatios foarit

e BuTutyiivl Buswgum §1fn

ACCREDITED
T ——
CALERRATION LABORATORY
AC. 2961

Page 1 46

7. Long Term Stability

Certificate No

Reguest No

LUC Setting Measured Acceptance
UNCERTAINTY
FAST ' A7 30-130 uvue Limit

STD Setting (dB) {£dB) [+ dB)
Initial 114.0
Final 1140

Dieviated 0.0
8. Level linearity on the reference level range
UUC Setting Aunticipated Deviation Acceptance
UNCERTAINTY
FAST / A/ 30-130 REF vue ERR Limit
STDdB (di) (dB) (dB) {4 dB} (+dB)

130000 130 1300 0.0 L1
129.00 129 120.0 0.0 11
124,00 124 124.0 00 11
119.00 19 19.0 0.0 11
11400 4 1140 [ 1.1
169.00 109 109.0 0.0 Ll
16400 104 104.0 0.0 1.1
99,00 a9 99.0 0.0 1.1
94.00 a4 940 0.0 L1
89,00 L] 9.0 0.0 L1
84,00 ik 840 0.0 (&
700 79 9.0 0.4 0.3 1L
74.00 74 740 0o 1.1
69,00 69 69.0 0.0 L1
64,00 ] 640 0.0 Ll
59,00 59 590 L] 1.}
54.00 54 4.0 0.0 11
485,00 49 49.0 0.0 11
44.00 4 4.0 0.0 L1
30,00 39 19.0 0.0 11
3400 34 340 0.0 J
29.00 29 291 0l L1
24.00 24 M e 1.1

22-ACT-209

Req-2022-0439

: : : 1
The results refated only s the Hem calibmted, The certificase shall e be reproduced except in full, withoot writien approval of the Innuvnlwﬁm&-nr Co,, Lid
13
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. L'TD, HEAD OFFICE

T X MO |3, S0 SUSNTINAKORN 11 TAMBON BANCG KAED,
AMPHOE BANG PHLTSAMUT PRAKAN PROVING E 10540 THATLAND

TEL: [H6NF2] F6-S360-1 FAX: (66W-2 16-7140

T AT T

aas

ANET MATanAT tom Arant

At BT Bua s dhe ACCREDITED

caLinnat
AC-2961

Irage: 576

EIMAT LIy

9. Level linearity including the level range control

Certificate No

Reguest No

22-ACT-209

Reg-2022-0439

UUC Setting ST Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range (dB) (4B} (dB) (= dB) (£dB)
29.5 29.6 LA} Ll
30-130 0.3
i4 (RN 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated M d Acceptance
UNCERTAINTY
AT30-130 Tonehurst Rel uuc ERR Limit
UUC Time Respone {ms) (dB) (uB) (dB} {+dB) (£ dB)
200 126.0 126:1 +),1 |
Fiusl 2 1080 a0 0.0 1.0, -28
0.25 100 9.9 -0.1 135, 5.0
200 a6 119.6 0.0 |
Slow 03
2 1000 oo 0.0 +1.0, 5.0
200 12000 12000 0.0 1
SEL F 100.0 100.0 00 +1.0, -2.5
0.25 910 90.9 0.1 +1.5,-5.0
11, Peak C Sound level
UUC Setting Anticipated M | Acceplunce
UNCERTAINTY
FAST 1/ 55-141 REF uue ERR Limit
STD Setting (dB) (dH) (aB) (£ diB) {=dB)
Complete cycle 1364 1a6.4 0on 3.0
Positive hall cycle 1354 1352 -1.20 0.2 2.0
Negative half cycle 1354 1352 =0.20 20

The resalts related only fo the item calibmted. The shall nat

1
be Juieed except in full, without written approval of the Inoovatly Mesiromen: Co., Lid
LONAITRUAIUAU...on0

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO0 LTI, HEAD OFFICE

INMNOWVATIVE
T MO 1Y, SOLSUNTINAKORN 11 FAMBON BANG KAEO, et mrh ore b o d i e
i Bl fidd Busigones $fie ACECREDITED

AMPHOE BANG PHLT SAMUT PRARAN PROVINCE 10540 THAILAND -
EALIBRATICN LARCRATORY
TEL: (6602 | 6-SHA-1 FANX: 166021 16-T140 P

Page: 6/6 ,

Certificate No 22-ACT-209
Request No 3 Reg-2022-0439
12. Overload indication
ULC Setting Measured Acceptunce
UNCERTAINTY
FAST /A L 30-130 vue Limit
STD Setting (B ( +dB) (= dB)
Positive ane-half cycle 139.3
Megative one-half cyele 1394
Devipted 0.1

13, High Level Stability

UL Setting Measured Acceptance
UNCERTAINTY
FAST /A 30130 uuc
STD Setting (di) (= di3)
Initial 129.0
Final 129.4
Beviaed 0.0 01 0.3

End of Certificate

1
Thie resiults related andy to the jtem calibmated. The fi shall ot be rey | except in full, without writien approval of the [nngvatveMbsinment Co. Lid
iendisliinunL......



INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT €OL LT, HEAR OFFICE

TG MOO 13 SO0 SUNTINAKORN | FAMBON [BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND B
—  EETTEEETS—

TEL: {66ME2] 16-2060-1 FAX (66M-2116-7 140 cnuanaﬁ\u}:gnnnnnv
Page: 1/6.

Certificate of Calibration

Customer
Name LNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Coertificate No : 22-ACT-210
Address 81 Soi Udomule 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok Request No : Reg-2022-0440

10260

Unit Under Calibration Details

Measurement item : Sound Level Meter Microphone Class - 2

Manufacturer - RION Microphone Model : UC-52
Muodel NL-42 Microphone S/N ;157967
Satinl Number © DOSSE208 Preamplifier Model 1 NH-24
(i8] UAEEFM.O40:2558 Preamplifier 5N | 48063
Resolution 0l dB Intrument Status © Used

Calibration Environment and Details
Temiperature 23'C+2'C
Humidity 50 SeRH %= 20 %RH
Barometric Pressure ¢ 1013 hPas 10 hPa
Received Date ¢ 28 February 2022
Calibrated Dale : 17 Miarch 2022

Calibration Procedure . In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3; Periodic tests

Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Muodel SN, e enlibration Tracebility
Standard Microphone GRAS A0AN 88273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quiest-al EFADOOZ34 14 June 2022 Ts1
Audio Generator Svantek Svandll | 131 18 Oclober 2022 WK Electric
Note
The reported inty is bused on standard Itiplied by the Coverage Factor £ = 2, providing a level of confidence approximately 95 %,
Calibrated By : e Approved By : mgyp?
Mr, Noppadon Luangart Mr. Pacit Muthavorn
Calibration Officer Calibration Engineer Supervisor

Issue Date ¢ 17 March 2022

L}
The results related only 1o the wem calibrased, The certificare shall not be dueed except in full, without written agp ﬁrﬁm L w nﬁ: Lo
offsliAIuA.....
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Page . 276
Centificate No. ¢+ 22-ACT-210
Request Mo ¢+ Reg-2022-0440
1. Indication at the calibration check frequency
LU Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST { A7 30-130 Level uvuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (£dB) (£dB)
1000 He 114.00 dB 11385 1139 +0.05 1139 .05 020 0.3
Note Ahsolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
3 Measured UNCERTAINTY
FAST / 30-130
ULIC Weighting 1dB) (= dB)
A 181 010
3. Self-generated noise, Micraphone replaced by the electrical input signal device
UUC Setting
M d UNCERTAINTY
FAST / 30-130
UUC Weighting (B {+ dB)
A 132 LIRLH
Ll 17 010
Z 208 0.10
4. Acoustic signal test of frequency weightings [Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C z
(+dB) (+dB)
STD Setting (aB) {di) (dB)
125 Hz 0.2 LAl 0.0 .50 1.5
1000 He 00 0.0 0.0 0,60 1.0
4000 Hz 1 i8] 0.0 0.60 £
000 Hz -1.0 -1.0 -L0 0.70 5.0

]
The results related only 1o the item calibrated. Th ificate shall not be fuced except in Full, withowt written Wﬁlﬁ%ﬁvﬂawmamﬁl Ltd
J unuﬂ aLe



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE

T3 MOO LA SO SURTINAKORN 1) TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6600-21 16-5860-1 FAN: (6600-2 1 16-7 140

INNNODVATIVE

wirly BuTuoriid bunwpsum d5n

L moiwe
CALIBRATION LABORATORY
AC-2561

Page. 3/6

Certificare No

Reguest No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

2-ACT-210

Req-2022-0440

UUC Setting Deviation from various Frequency Acceprance
LUNCERTAINTY
FAST / J-130 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z.(dB) (£ dB) (£dB)
63 Hz -0.2 1 0.l 0
125 Hz 0.1 0 0 1.5
250 Hz -t.1 0.0 0.0 13
500 Hz -0;1 0.0 0. L5
1000 e 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0o 0. 20
4000 Ha 0.0 i 0.0 a0
8000 He 00 0.0 0.0 5
I GOEHD iz -1.4 14 .o +35. <INF.
6. Frequency and time weightings at 1kHz
UUC Setting 5TD Measured Acceptunce
UNCERTAINTY
FAST / 30-130 REF (1] Hag ERR Limir
UUC Weighting (dB) {dB) (dB) (4 dB) (4 dB)
A 114.00 4.0 0.0 02
c 114,00 1nan 0.0 0z 0.2
Z 1 14.00 4.0 0.0 D2
ULIC Setting STh Measured Acceplance
UNCERTAINTY
J0-1301 A REF uuc ERR Limit
UUC Time Rispone (dB) (dB) (dB) (4 dB) (+dB)
Fast 114,00 140 0.0 [IN}
Slow [REREL] 4o 0.0 n2 (1A ]
Ley 114.00 114.0 0.0 [iA]

L}
The eesults related only 1o the tem calibrated. The certificute shall ot be reproduced except m full, without woitten nmlﬁrﬁlaﬁw lﬁ. L1
i ﬁ! uqum 010719

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €O, LTIX. HEAD OFFICE

IFdNEWATIWVIE
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ACCREDITED
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Page - 4/6

Certificate No 21Z-ACT-210
Request Mo Req-2022-0440
7. Long Term Stability
UUC Setting Mesasured Acceptance
UNCERTAINTY
FAST ( A/ 30-130 uuc Limit

STD Setting (dB) (+dB) (+ dB)
Intitial 4.0
Fimal 1140

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A 30-130 REF e ERR Limit
STDAB (dB) (dB) (dB) { + dB) {+dB)

130,00 130 130.0 00 1.1
129,00 149 129.0 i 11
124.00 124 124.0 00 I
11900 19 190 00 1.1
114.00 114 4.0 0.0 1.1
104900 [ [ 0.0 1.1
1000 i 104,00 (iK1} 11
99,060 9 99,0 0.0 1.1
94,00 a4 94,0 0.0 1.1
8900 59 #9.0 0.0 1.1
Ba.00 B4 84.0 0.0 L1
.00 7 790 0.0 0.3 1.1
7400 74 741 0. 11
69,00 & 6.1 0.4 1.1
ik 0 &4 6.1 0. 11
59.00 C] 591 0.1 11
5400 54 54.0 0.0 Ll
49.00 9 450 0.0 11
400 4 441 0.1 11
39,00 E1] w0 0.0 18}
34.00 34 M0 0.0 1.1
20,00 2 291 0.1 L1
2400 24 139 il L1

]
The resilin related only 1o the item calibrted. The cerificate shall not he reproduced except in full. withour writien npprtﬁrﬁa\ﬂmm u(ﬁ\. Lid
4 ﬁ»‘ luqulm 0107719
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Page : 5/6

Certificate No

Requist No

1-ACT-210

Req-2022-0440

9. Level linearity including the level range control ULC Setting Nsasarad o e
I Setti : UNCERTAINTY
UULC Setting STD Measured Acceptance i T
UNCERTAINTY FAST ( A/ 30-130 uue Limit
FAST /A REF vuc ERR Limit STD Setting (dn) (4dB) (£dB)
UL Range (B} (AR} (dB) {+dB) {4 dB) Positive cnehalf dyele 130.5
195 249.6 il 1.1
30-130 2 . 0.3 Negative one-half eyele 139.5
114 IREX 0.0 Il = G
g X
10. Tone burst response
LU Setting 5TD i Acceptance . o3
UNCERTAINTY 13. High Level Stability
AL30-130 Tuneburst Rel uue ERR Limit UUC Setting Measured Acceptance
: UNCERTAINTY
LILIC Time Respone (ms) {dB) {dB) (dB) [ = dE) {+dRB] FAST /A7 30-130 e Limit
200 1250 $£60 b ! STD Setiing (n) (£dB) (£dB)
Fast 2 109.0 103.9 -l +1.0, 22,5 Thitial 120.0
025 1000 999 0.1 +1.5,-5.0 Firal 139.0
204 1196 196 0.0 1 Deviited 00
Slow 03 b
i oA IA] 0.0 +1.0, 5.0
2060 120.0 120.0 i |
SEL 2 1.0 {{HRY) .0 +1.0,-2.5
End of Certificate
025 410 909 -0.1 +1.5.-50
11. Peak C Sound level
LUC Setting Anticipated Measured Aceeptance
UNCERTAINTY
FAST [ C /35-141 REF uue ERR Limit
STD Setting (diz) (i) (dB) (= dB) [ =dB)
Complete cycle 1364 1364 0,00 in
Positive balf cycle 1354 135.1 030 02 20
Megative hall cycie 1354 135.1 -0.30 20
The results related ondy o the item ealibeated. The certificate shall not be reprod

pt in full. without written npprtﬁlﬁ i!F...

tiigna.....

Page: 6/6

12, Overload indication

Centificate No

Reguest No

]
The results related anly to the dem calibated, The cedificate shall ot be reproduced except i full, without writlen npml»ﬁr#i i rﬁmniimm m}iv Lyt
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY ~

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Banakok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com

NSC-TISI-TI5 17025
CALIBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
- CALIBRATION LABORATORY

15s0cliates

Continuation of Calibration Certificate

Cert. No. : ACL22088
Pages : 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date ;
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01010782 / 194537 / 14660

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(23.0 £3) o
( 1013 £3 ) kPa
( 50.0 £20 ) Yo

11 APRIL 2022
18-22 APRIL 2022
25 ARPIL 2022

Nathakorn Pisutpaisan

7,@@?‘

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

l.ﬂﬂﬂ"ﬁ‘lﬂ.ﬂ‘i‘l.lﬂu

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. : ACL22088
Job No. : VCG5ACO0045
Pages : 2of8

This equipment was calibrated by based on ITEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Maodel
Waveform Generator 332104
Waveform Generator 33511B
Digital Multimeter 334614
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-4ZKAL

Serial No.
MY48017076
MY52302742
MY53220104
MYS53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0007-22 04-Feb-23
EF-0008-22 04-Feb-23

EEL.BP. 04/0265  (9-Feb-23
EEL.BP. 03/0265 09-Feb-23
EEL.BP. 05/0265  09-Feb-23

EF-0009-22 07-Feb-23
AA-1013-22 24-Feb-23
AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

ienanslununy

7 L.



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
E CALIBRATION LABORATORY

sOClates

Continuation of Calibration Certificate

Summary of Measurement Result :

Joh No.

Cert. No. : ACL22088
: VOC6SAC0045
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v 3 0.2 N/A
2. Self-generated noise v d 02 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v E 0.3 0.6

1000 Hz v 0.3 0.6

8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For = 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kilz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v " 0.2 0.3
9. Tone burst response v 2 0.2 0.3
10. Peak C sound level v # 02 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

wnanslunIual

bl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

Cert. No. : ACL22088
Job No. : VC65AC0045

Pages : 40f8

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency

Weighting

Measured value

A - weight

C - weight

Flat

3, Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc#pt:‘vmce
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS512-04-04-020664

ienenslumun

o e -



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

ho i CALIBRATION LABORATORY e b CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22088 Cert. No. : ACL22088
Job No. : VC65AC0045 Job No. : VC65AC0045
Pages @ 5of8 Pages : 60f8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz, Anticipated Measured Deviated F—
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) —_— Coweight Aeiht Acc.eptlancc (dB) (dB ) (dB) (dB)
Limits 137.0 137.0 0.0 +1.1
63 0.1 0.0 0.1 +2.0 136.0 136.0 0.0 +1.1
125 0.0 0.0 0.0 1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.0 231> 134.0 134.0 0.0 +1.1
500 0.0 0.0 0.0 £1.5 133.0 133.0 0.0 +1.1
1000 0.0 0.0 0.0 +1.0 132.0 132.0 0.0 & 1.1
2000 0.0 0.1 0.0 +2.0 131.0 131.0 0.0 *1.1
4000 0.0 0.0 0.0 +3.0 129.0 129.0 0.0 + 1.1
8000 0.0 (.1 0.1 +5.0 124,0 124.0 0.0 +1.1
119.0 119.0 0.0 ®].1
o 114.0 114.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 109.0 1090 0.0 10
5.1 Frequency weightings at | kHz 104.0 104.0 0.0 1.1
Measured Deviated Acceptance 99.0 99.0 0.0 + 1.1
Frequency Value Value Limits 94,0 94.0 0.0 £1.1
Weighting (dB) (dB) (dB ) 89.0 89.0 .0 +1.1
A - weight 94.0 0.0 = 84.0 84.0 0.0 *1.1
C - weight 94.0 0.0 +0.2 79.0 79.0 ] 1.1
Flat 94.0 0.0 +02 74.0 74.0 0.0 o
69.0 69.0 0.0 *1.1
5.2 Time weighting at | kHz 64.0 64,0 0.0 =11
Measured Deviated Acceptance 59.0 390 0.0 x1.1
Frequency Value Value Limits 54.0 54.0 0.0 £11
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 1.1
Past 94.0 0.0 44.0 44,0 0.0 +1.1
Slow 94.0 0.0 0.1 520 320 00 211
Ttk 94.0 0.0 201 34.0 34.0 0.0 1.1
30,0 28.9 -0.1 £ 1.1
6. Long - term stability =84 =9 . i
: - 7 28.0 279 0.1 + 1.1
SLM Display | SLM Display Deviated Acceptance
Frequency at initial ai final Value Limits i i i el
Weighting o, P () S 26.0 25.9 -0.1 411
5 25.0 24.9 -0.1 + 1.1
A - weight 94.0 94.0 0.0 + 0.3
1 1
neslumuay ienenslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD. SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

COPESARLE! CALIBRATION LABORATORY TR IS CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22088 Cert. No. : ACL22088
Jub No. : VC65AC0045 JobNo. : VC6SAC0045
Pages : Tof8 Pages : Bof8

8. Level linearity including the level range control

Anticipated | Measured Deviated | Acceptance R HGTEe
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 1.1 one-half eycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits 12, ik Il sinbiitty
Weighting {ms) (dB) (dB) (dB) (dB) - i i
SLM Display | SLM Display Deviated Acceptance
e ] = w2 e s L Frequency at initial at final Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-2.5 i
200 800 134.0 134.1 0.1 +1.0 Helgaie (dB) (dB) (dB) (48)
2 8 108.0 108.0 0.0 1.5;-5.0 A - weight 137.0 137.0 0.0 +0.3
W 200 200 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
2 500 1280 e &l =14 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
ot any value following calculation.providing a lavel of confidence of approximately 95 %
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance End of Calibration Certificate
in Value Value, Lopeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1354 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 1352 -0.2 +2.0
Negative half cycle 135.4 1352 0.2 +2.0
1 ]
wnasluarunu iwnenslumuny

QF-TS 12-04-04-020664 QF-TS12-04-04-020664 W
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SITHIPORN

assocliates

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http:.//wwwisithiphorn.com

Continuation of Calibration Certificate
Cert. No. : ACL22089

::E:n;;"os;:;:;: Job Na. : VC65AC0045

Pages i 20f8

Cert. No. : ACL22089
Pages : 1of8

Calibration Procedure : CP-AC-01

Calibration Certificate

Calibration Method :

Equipment :
Manufacturer :

SOUND LEVEL METER
RION

This equipment was calibrated by based on ITEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequeney weighting with Anechoic chamber and Reference

Standard Instruments.

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Saidil Nos 01010783 / 194538 / 14661 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
1D No.: - - s
Condition of this result of calibration :
1. Reference Standard Instruments :
Conidibon ky Pl = GOOD Instrument Madel Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Digi ime 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
OO Ut SRR TSTZ] zu:ltmuer 3346 MY53220076  EELBP g:::ms 09—Feh 23
BANGCHAK SUB-DISTRICT, s LK sl gl Feb .
PHRAKHANONG DISTRICT, BANGKOK 10260 Digital Multimeter 34461A 3 EEL.BP, 05/0265 09-Feb-21
THAILAND Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4150 2977900 AA-1013-22 24-Feb-23
4 i ifi NA 34560495 AA- -22 -Feb-
Locaton Measuring Amplifier -42K Al 3005 22-Feb-23
i Bt +3 ke 6
Amieut Temperatare ; ( 2073 ) € 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Pressure : (1013 %3 ) kPa P e i e e
‘ te is tr 1 ternat syste 1 t:
Rclaﬁve Humidity : ( 50.0 420 ) 0/f| 15 C& cale 1s traceable to the mternational system O unit mamtamed al
3.1 National Institute of Metrology (Thailand).
Received Date : 11 APRIL 2022 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022

Calibrated by : Nathakorn Pisutpaisan

7 ot

(  Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior wrilten approval of the head of Calibration Laboratory.

enaslumau

b\
b7 % .

l.ﬂﬂﬂ"ﬁ‘lﬂ.ﬂ‘i‘l.lﬂu

QF-TS12-04-04-020664 QF-TS12-4-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

d550Clates

Continuation of Calibration Certificate

SITHIPORN,

Summary of Measurement Result :

Joh No.

Cert. No. : ACL22089
: VC65AC0045
Pages : 3of8

SOClale

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
@B) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v = 0.3 0.6
1000 Hz v : 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v = 0.3 0.7
For= 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v : 0.1 0.1
7. Level linearity on the reference level range v - 2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v > 0.2 0.3
10. Peak C sound level v’ < 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-T812-04-04-020664
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Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22089
Job No. : VO65ACD045
Pages @ 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93,9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.7

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

Frequency Measured value
Weighting (dB )
A - weight 12.6
C - weight 18.6
Flat 238

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
z) Flat C-weight | A-weight e o
Limits
125 0.1 0.1 0.1 +1.5
1000 -0.1 -0.1 0.1 + 1.0
2000 0.7 -0.7 0.7 +5.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22089 Cert. No. : ACL22089
Joh No. : VC6SACHI4S Joh No. : VOC65AC0045
Pages @ Sof8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz. P NMeaured et Abotpliioe
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) kit C-weight Roveight Accfpt‘mcc (dB) (dB) (dB) (dB)
Limits 137.0 137.0 0.0 =1:1
63 -0.1 -0.1 -0.1 +2.0 136.0 136.0 0.0 =158
125 -0.1 0.0 0.0 *1.5 135.0 135.0 0.0 =11
250 0.0 0.0 0.0 +1.5 134.0 134.0 .0 =1}
500 0.0 0.0 0.0 +1.5 133.0 133.0 0.0 H1.1
1000 0.0 0.0 0.0 +1.0 132.0 132.0 0.0 + 1.1
2000 0.0 0.1 0.0 +2.0 131.0 131.0 0.0 +1.1
4000 0.0 0.0 0.0 +3.0 129.0 129.0 0.0 £ili]
8000 0.0 0.1 0.1 +5.0 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 411
5. Frequency and time weightings at 1 kHz 1000 1090 00 P
5.1 Frequency weightings at 1 klHz 104.0 104.0 0.0 £1.1
Measured Deviated Acceptance 99.0 99.0 0.0 + 1.1
Frequency Value Value Limits 94,0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) 89.0 £9.0 0.0 £1.1
A - weight 94.0 0.0 = 84.0 84.0 0.0 = 5|
C - weight 94.0 0.0 +02 79.0 79.0 0.0 11
Flat 94,0 0.0 +0.2 74.0 74.0 0.0 +1 1
69.0 69.0 0.0 0]
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 #13
Measured Deviated Acceptance 59.0 59.0 0.0 £1.1
Frequency Valus Value Limits 54.0 54.0 0.0 + 1.1
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 +1.1
Fit 94.0 0.0 B 44.0 44.0 0.0 +1.1
Slow 94.0 0.0 +0.1 i 20 L ot
Leq 94.0 0.0 +0.1 240 4.0 L 1l
30.0 29.9 -0.1 +1.1
6. Long - term stability 29.0 28.9 il i
= E : 28.0 27.9 0.1 £1.1
SLM Display | SLM Display | Deviated Aceeplance
Frequenc - 5 27.0 27.0 0.0 + 1.1
q Y at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) 26.0 259 .1 +1.1
: 25.0 249 0.1 11
A - weight 94.0 94.0 0.0 +(0.3
1 1
neslumuay lenaslupuna
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Continuation of Calibration Certificate

Cert. No. : ACL22089

Job No. : VC65AC0045
Pages @ Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Accepiance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1:1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 1.0
2 8 108.0 108.0 0.0 15550
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 153250
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.0 0.4 +3.0
Number of cycle Anticipated Measured Deviated Aceceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 #
Positive half cycle 1354 135.2 0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS812-04-04-020664
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Continuation of Calibration Certificate

CALIBRATION LABORATORY

THIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

OClale

Cert. No. : ACL22089
Job No. : VCGSACO0045
Pages : Bof8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 £9.6 0.0 £1.5
12. High level stability
SLM Display | SLM Display Deviated Agceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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Continuation of Calibration Certificate

Cert. No. : ACL22090 Calibration Procedure : CP-AC-01

Pages

Calibration Certificate

Equipment :
Manufacturer :

SOUND LEVEL METER
RION

1of8

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

Model : NL-42/ Microphone UC-32 / Preamplifier NH-24 :
Serial No.: 01010784 / 104539 / 14662 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
ID No.: H

Condition of this result of calibration :
1. Reference Standard Instruments :

Condition As Found : GOOD Instrument Model Serial No. Cert. No. Due Date
O Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23
. i ) Waveform Generator 335118 MY52302742 EF-0008-22 04-Feb-23
Camponer.; ;N‘],-lﬁj $$E32T4?ND ENGINEERIHG CONSUE LS Digital Multimeter 33461A MY53220104  EEL.BP.04/0265 09-Feb-23
BALI::]CHAK qU'B DTé"lS":I}S:[FWWT ROAD, Digital Multimeter 33461A MY53220076 EEL.BF. 03/0265 (09-Feb-23
i ¢ ‘ Digital Multimeter 34461 A MY60024273 EEL.BP. 05/0265 (09-Feb-23
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
B Condenser Microphone 4180 2977900 AA-101322  24-Feb-23
. Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23
Location :
Auiient Temperature; G 3 i 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
: - i » . .
Press'ure S— { 201.3:23 ) ik 3. This certificate is traceable to the international system of unil maintained at :
Relative Humidity : ( 50.0 20 ) %

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

11 APRIL 2022
18-22 APRIL 2022
25 ARPIL 2022

Nathakomn Pisutpaisan

o=

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

l.ﬂﬂﬂ"ﬁ‘lﬂ.ﬂ‘i‘l.lﬂu

QF-TS12-04-04-020664

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

lﬂﬂﬂ"ﬁ‘hiﬂ‘l'uq
L
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Continuation of Calibration Certificate

Summary of Measurement Result :

Job No.

Cert. No. : ACL22090
: VO6SAC0045
Pages : 3of8

Unecertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
@) measurement (dB)
1. Absolute sensitivity v % 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v s 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v N 0.3 0.6
For > 4 kHz to 10 kHz v . 3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 klz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v = 0.2 0.35
11. Overload indication v = 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

wnanslunIuau
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

as5SO0OClale

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22090
Job No. : VC65ACO045
Pages : 4of8

Reference Measured Acceptance

Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise

2.1 Normal test

Measured Value
(dB )
14.2

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

Frequency
Weighting

Measured value

A - weight

C - weight

Flat

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 : Acceptance
Flat A-weight =i
al weight gh -
125 0.2 0.2 0.2 +1.5
1000 -0.1 -0.1 0.1 +1.0
5000 -0.9 -0.9 0.8 +5.0

QF-TS812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.

§shuiatel CALIBRATION LABORATORY . CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22090 Cert. No. : ACL22090
Job No. : VC65ACON45 Job No. : VO65AC0045
Pages : 50f8 Pages : 60f8
4, Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz. Knficigated Weasured Deviated Accoptince
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Flat C-weight | A-weight agerance (a8 L) (dB) (45)
Limits 137.0 137.0 0.0 + 1.1
63 -0.1 =4l 0.0 +2.0 136.0 136.0 0.0 +1.1
125 0.0 0.0 0.0 *1.5 135.0 135.0 0.0 +1.1
250 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 £1.1
500 0.0 0.0 0.0 =8 133.0 133.0 0,0 + 1.1
1000 0.0 0.0 0.0 +1.0 132.0 132.0 0.0 + 1.1
2000 0.0 0.1 0.0 +2.0 131.0 131.0 0.0 =1.1
4000 0.0 0.0 0.0 +3.0 129.0 129.0 0.0 + 1.1
2000 0.0 0.1 0.1 +5.0 124.0 124.0 0.0 1.1
119.0 119.0 0.0 + 1.1
5. Frequency and time weightings at 1 kHz o LY s =
109.0 109.0 0.0 + 1.1
5.1 Frequency weightings at 1 kHz 104.0 104.0 0.0 T
Measured Deviated Acceptance 99.0 99.0 0.0 + 1.1
Frequency Value Value Limits 94.0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) £9.0 9.0 0.0 +1.1
A - weight 94.0 0.0 - §4.0 84.0 0.0 + 1.1
C - weight 94.0 0.0 +0.2 79.0 79.0 0.0 +1.1
Flat 94.0 0.0 +0.2 74.0 74.0 0.0 +1.1
69.0 69.0 0.0 A0
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 1.1
Measured | Deviated | Acceptance 390 2.0 0.0 A1l
Frequency Latiis Valus Limits 54.0 54.0 0.0 +1.1
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 +1,1
Fast P 00 44.0 44.0 0.0 £ 1.1
Slow 94.0 0.0 +0.1 390 390 0.0 1.
Leq 94,0 0.0 +0.1 34.0 33.9 0 2l
30.0 299 -0.1 *+1.1
6. Long - term stability 29.0 28.9 -0.1 *1.1
SLM Display | SLM Display |  Deviated Acceptance . l? L Sk
Frequency al initial at final Value Limits 4 L A Sl
Weighting (dB) (dB) (dB) (dB) 26.0 25.9 -(0.1 11
A - weight 94.0 94.0 0.0 +03 20 2 ol =
1
ienanslumunu lenaslupuny
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Lol CALIBRATION LABORATORY s Sl A CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22090 Cert. No. : ACL22090
Job No. : VO65AC0045 Job No. : VO65AC0045
Pages : Tof8 Pages : 8of8

8. Level linearity including the level range control

o 11, Overload indication
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 +1.1 one-half cycle | one-half cycle (dB) (dB)
89.7 89.5 -0.2 &1.5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance i
duration, Tb | Cyele Value Value Value Lirnits 1 Highsslataility
- () (£8) {95 (5B G SLM Display | SLM Display Deviated Acceptance
eB ] o 079 2] 1350 Frequency at initial at final Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-25 Weighting (dB3 P L) P
200 RO0 134.0 134.1 0.1 £1.0
2 8 108.0 108.0 0.0 1.5;-5.0 A Waaght 1370 137.0 0.0 8
- 200 800 127.6 127.6 0.0 £1.0
0,25 1 99.0 98.9 -0.1 1.5;:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
2 il L) 28] Lo £ The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation.providing a lavel of confidence of approximately 95 %
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance End of Calibration Certificate SRS T
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 e
One 136.4 1353 -1.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cyele 1354 1352 -0.2 +2.0
Negative half cycle 1354 1352 0.2 +2.0
1 1
neslumuay enaslupuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22091

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01010785 / 194540 / 14663

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
21 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

{203 ) %S
(1013 £3) kPa
( 50.0 =20 ) %

11 APRIL 2022
18-22 APRIL 2022
25 ARPIL 2022

Nathakomn Pisutpaisan

z

(  Thanakul Petchurai )

N -

1of8

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

l.ﬂﬂﬂ"ﬁ‘lﬂ.ﬂ‘i‘l.lﬂu

QF-TS12-04-04-020664

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL22091
Job No. : VC65AC0045
Pages : 20f8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

|. Reference Standard Instruments :

Instrument Maodel
Waveform Generator 33210A
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY4R017076
MYS52302742
MY53220104
MYS53220076
MY60024273

62100114

2977900

34560495

Cert, No.
EF-0007-22
EF-0008-22

EEL.BP, 04/0265

EEL.BP. 03/0265

EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22

Due Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL22091 Cert. No. : ACL22091
Job No. : VCG5AC0045 Job No. : VC65ACO045
Pages @ 3of8 Pages : 4of8

Summary of Measurement Result : Result of calibration :

1. Absolute sensitivity

Uncertainty Maximum-permitted Refersite Me i Acceptance
Riuramader Fass || ¥all (dB) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity v s 0.2 N/A 93.9 (93.95) 93.0 00 203
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings 2. Selbgensratid ishe
125 Hz v : 0.3 0.6 St 70
.1 Normal test
1000 Hz v Z 0.3 0.6
8000 Hz / Z 0.3 0.7 Measured Value
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
v . g 1
soc = a ki 010 ki L 0'? 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For = 10 kHz to 20 kHz - - - 1.0 T
. S Frequency Measured value
5. Frequency and time weightings at 1 kHz v - 0.2 0.2 i e
6. Long - term stability v - 0.1 0.1 eighting (48)
7. Level linearity on the reference level range v - 0.2 0.3 A - weight 13.8
%. Level linearity including the level range control v - 0.2 0.3 C - weight 200
9. Tone burst response v - 0.2 0.3 [lat 25.5
10. Peak C sound level v < 02 0.35
11. Ovedoud indication v 5 0.2 0.25 3. Acoustical signal tests of frequency weightings
12. High level stability v : 0.1 0.1 Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
{(Hz) 3 3 Agceptance
Flat C-weight A-weight ey
Limits
125 0.0 0.1 0.1 +1.5
1000 -0.1 -0.1 0.1 +1.0
000 -0.1 -0.1 0.1 +5.0

neslumuny wnaslumuay
QF-TS12-04-04-020664
z - b
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soclatles

Continuation of Calibration Certificate

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22091
Job No. : VC6SAC0045

Pages @ Sof8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . = Acceptance
Flat C-weight A-weight -
Limits
63 -0.1 -0.1 =01 £2.0
125 0.0 0.0 -0.1 =15
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
2000 (.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =02
Flat 94,0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Aceeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 +0.1
Leq 94,0 0.0 +0,1
SLM Display | SLM Display |  Deviated Acceptance
Freggenny at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

l.ﬂﬂﬂ"ﬁ‘l&llﬂ‘i Ad
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22091
Job No. : VC6SACO045
Pages : 60f8
Anticipated Measured Deviated Acceplance

Value Value Value Limits

(dB) (dB) (dB) (dB)

137.0 137.0 0.0 +1:1

136.0 136.0 0.0 +1.1

135.0 135.0 0.0 +].1

134.0 134.0 0.0 +1.1

133.0 133.0 0.0 +1.1

132.0 132.0 0.0 1.1

131.0 131.0 0.0 + 1.1

129.0 129.0 0.0 +1.1

124.0 124.0 0.0 +1,1

119.0 119.0 0.0 +1.1

114.0 114.0 0.0 +1.1

109.0 109.0 0.0 +1.1

104.0 104.0 0.0 * 1.1

99.0 99.0 0.0 +1.1

94.0 94.0 0.0 +1.1

89.0 89.1 0.1 +1:1

240 84.1 0.1 *1.1

79.0 79.1 0.1 +1.1

74.0 74.1 0.1 +1.1

69.0 69.1 0.1 +1.1

64.0 64.0 0.0 +1.1

59.0 59.1 0.1 +1.1

54.0 54.0 0.0 +1.1

49.0 49.1 0.1 +1.1

44.0 44.0 0.0 +1.1

39.0 39.0 0.0 +1.1

34.0 34.0 0.0 s ]k

30.0 30.0 0.0 1.1

29.0 28.9 0.1 1.4

28.0 28.0 0.0 +1.1

27.0 27.0 0.0 + 1.1

26.0 259 0.1 = o

25.0 249 -0.1 4 1.1

1
ienanslununy
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SIT HIPORN, SITHIPORN ASSOCIATES CO.LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

e blb o CALIBRATION LABORATORY o il Al CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL22091 Cert. No. : ACL22091
Job No. : VC65AC0045 Job No. : VC6SACHN45
Pages : Tof8 Pages : Bof8

8. Level linearity including the level range control

11, Overload indication

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 +1.1 one-half cyele | one-half cycle (dB) (dB)
89.6 89.7 0.1 +1.5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb | Cycle Value Value Value Limits 1. g dovel srability
i %) 1084 i) o L SLM Display | SLM Display Deviated Acceptarce
na ] Lt 172 a2 12i58 Frequency at initial i Value Limits
Fast 2 5 117.0 117.0 0.0 1.0;-25 |
200 800 134.0 134.0 0.0 1.0 Wgitire (dB) (dBY) (dB) (dB)
2 ] 108.0 108.0 0.0 1.5:-5.0 A - weight 137.0 137.0 0.0 +0.3
g 200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0 o ) o
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation,providing a lavel of confidence of approximately 95 %
10, Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance —  Endof Calibration Certificate T T
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.0 0.4 +3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 %
Positive half cycle 1354 135.2 -0.2 2.0
Negative half cycle 135.4 1352 -0.2 +2.0
' ]
lu il
QF-TS12-04-04-020664 taﬂa"’ ﬂqu QF-TS12-04-04-020664 laﬂa‘]s nqu u
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WPBUNUNNUS WA, 2566

srenslususesdauiisu niusaunsasiiandnusedviosufuinisiasizi

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
iwiasiodmiuiieneiaunimainia
1 |Analytical Balance TSP Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. TH2058-097-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) PM-10 1128312528 ACC-TH
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 ACC-TH
3 |Analytical Balance PM-2.5 Mettler-Toledo XP6 / Mettler-Toledo (Thailand) Ltd. TH2058-099-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.001 mg) B322373893 ACC-TH

Due Date of Calibration* : MuUUAANLLNUNSEBUMBUUTEINU B819tesUay 1 AT



../Balance/BL2022-Test/22 0407 Balance 1128312528 Cer No TH2058-097-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance 1128312528 Cer No TH2058-097-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B322373893 Cer No TH2058-099-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B322373893 Cer No TH2058-099-040722-ACC-TH.pdf

NIAAMHATIIHOUANNINEI IR

U3 7iille ndu i @mww) Jminaseys

TEPILFeUTUIAL W.A. 2566

s1ensluTusessauliisu/muday wsesilondnuszdnviesuiiinis dwmTuiliaszianniniiiafuuazinldfu

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipment.
1 |pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
Temperature 1230525212 Ministry of Industry, Thailand
2 |pH Meter Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 -
Instrument C0051107 Ministry of Industry, Thailand
3 |Conductivity Meter Electrical Conductivity Sl Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 -
16300356
4 |Analytical Balance Total Solids Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Readability 0.01 mg) Total Dissolved Solids C009071872 (Thailand-Japan)
5 [Hot Air Oven Total Suspended Solids Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
6 |BOD Incubator Biochemical Oxygen Demand Arco uCa-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
7 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAO.018/2551) (Thailand-Japan)
8 |Analytical Balance Fat Oil And Grease Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1Jun 22 31 May 23 -

(Readability 0.1 mg)

1129361010

Ministry of Industry, Thailand




N1SAAANATIVAOUAMN NG ING DL
U3 7iille ndu i @mww) Jminaseys
TEPILFeUTUIAL W.A. 2566

s1ensluTusessauliisu/muday wsesilondnuszdnviesuiiinis dwmTuiliaszianniniiiafuuazinldfu

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
9 |Atomic Absorption Iron Arsenic, Cadmium, Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No. 2 Feb 23 1 Feb 24 -
Spectrophotometer (AAS) Lead, Mercury Technologies AA240FS / MY13160001
Technological Research(TISTR)
387/66
10 JUV-VIS Spectrophotometer Sulphate Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Technologies MY15410009
11 [UV-VIS Spectrophotometer  |Chemical Oxygen Demand Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5 Jan 24 -
21E22-009
12 |COD Reactor Chemical Oxygen Demand Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24 -
(Heating Block) H0185001
13 [Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 22CH1184 5 Sep 22 4 Sep 23 -
1120501017 (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.







Calibration Certificate ID
TH2058-097-040722-ACC-TH

Mettler-Toledo (Thailand) Lid.

2846/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServicaSupport@mt.com

Accuracy Calibration Certificate

METTLER TOLEDO

Calibration Certificate 1D
TH2058-097-040722-ACC-TH

METTLER TOLEDO Service

Measurement Results
Repeatability

NSC-TISI-TIS 17025
CALIBRATION 0062

Test Load: 100 g

As Found As Left < Az Found

1 (Test Poinl)

26d

4

3d

2d:
1d!

1in which the

the

of the

The rasulls of this graph are based upon the absolids values of the differancas

s
1 25,0998 g NiA Slefl
2 100.0000 g NiA
1€
3 09 9998 o MiA :
4 100.0000 g | A
5 99,9999 g NiA
6 100,000 g NIA d
7 95,9999 g NiA
8 100.0001 g NiA
9 95,9999 g _ NIA
10 130,0000 NiA
a
Standard
Strord 0.00008 g NiA
7
The "d" in the graph
lesl was parformed.
fram the mean value,
Eccentricity

Customer
Company: United Analyst and Enginesring Consultant Ca., Lid.
Address: 3 Sol Udom Suk 41, Sukhumvit Rd,, Bang Chak
City: Fhra Khanong Contact: Suwit Chotnok
Zip | Postal: _1 o260
State / Province: Bangkok
orcerumber | ANV
* 0332423008~
Weighing Device
A - Mettler Toledo Instr t Typa: Weighing Instrument
Model; AB204-5 bk Niiribor UAE AIR019/2550
Serial No.: 1128312528 Terminal Model: hlia
Building: NIA Terminal Serial No.: NIA
Floor: 2 Terminal Assst No.: NiA
Room: Balance Room 2 (206)
Range Max. Capacity Readability (
| 1 220 ¢ 00001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 {11/2015}

METTLER TOLEDO Work Instruction: CR/W002/20

This calibration cerificate contains measurements for As Found calibration, No As Left calibration was perfarmed because the device
was not modified sfler As Found calibration, Therefore, resulls lor As Lelt correspond 1o As Found

The sensitivity/span of the weighing instrument was adjusted before calibration with a buili-in welght

In accordance with EURAMET cg-18 (11/2015], the test loads ware salected to reflact the spadlfic use of the weighing device or to

accommodate specific calibration canditions.

| Temperature Humidity

Az Found Start: 22.5°C End: 214 °C Start: 56.1 % End: 63.2 %
As Found Calibration Date: 07-Apr-2022 Calibrator: ey
As Left Callbration Date: A . . o
Issue Date: DE-Apr-2022 Sirawit Chamchan
Approved Signatory:

Zm[fmf

E Kasgsakom Tassanachaisakul
O santi Jitniyom
O Surachet Sukkals

Softwara Version: 1,230,268 & METTLER TOLEDO

Repon Version 216,13 This is & eriginal document and may nol be sartally repreduced withou! fie

K o e |.nmi'lumuqu

Form Nurriber: F103C

Test Load; 100 g

1 100.0000 g NI,
2 99,6998 g | NiA
3 94 59980 . HEA
4 100.0001 g | i
5 100.0001 g ' NiA
Detaion oonze L As Found

The “d" in Ine graph represents ihe readability of the rangafinterval in which

1he fest was performed,

Page 1 of &

Software Version: 1.23.0.268 O METTLER TOLEDQ
Report Vergion: 2.16.13

Form Numbar, F103C writtan

This is an crginal document and may not be partialy reproduced withou |

of he laguing 3

tananslumuny
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Calibration Certificate 1D
TH2058-097-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

ance
1 0,0000 g
2 0.1000g
3 1.0000g
4 500009
5 | 10.0000 g
& 20,0000 g
7 50.0000 g
8 70.0001 q
g 100,0000 g
10 | 1500000 g
1| 200.0001g

Error of Indication [mg]

Expanded Uncartainty k
0.0000 4 0.0000 g 0,18 mg 2
G.iEIO[J.g- 1 D.Oﬁﬂﬂg [ 0.19mg 2
0.8980 g . -0.0001 g | G190 mg 2
500009 0.0000 g 318 mg 2
94998 g -0.0001 ¢ 0.20 mg 2
20,0000 g 0.0000 g ' 0.21 mg 2
50.0000 g 0.0000 g 0.23mg 2
70,0000 g 0.0001g | 0.28 mg 2
100.0000 g 0.0000 g .20 mg 2
150.0002 g 0.0002 g 0.40 mg 2
200.0003 9 0.0002 4 0.46 mg 2
- As Found
* AsLeft
L | W X 1 Faor improved legibility of the graphics.
s, T anly iNcreasing Messurement points

ara shown and measurement paints
close to Zero are not displayed.

Calibration Points |g]

The uncerainty stated is the expanded uncertainty at calibration obtained by multplying the standard combined uncertainiy by the
coverage factor k — which can be lerger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with & prabability of appoximately 95%.

The uszeris responsible for maintaining environmental conditions and the setfings of the welghing instrument when it was calibrated.

Test Equipment

Callbration Certficate D METTLER TOLEDO Service

TH2058-087-040722-ACC-TH

Remarks

Equipment condition: Good
Next calibration according to customer's procedure
Calipration data not decide by calibration laboratary
Test weight by Filterpan : 1g=0.8998g. 39 =3.0000 0, 5g=5.0000g
End of Accredited Section

All weights used for metrological testing are traceable o national or international standards. The weights were calibrated and certified by

an acoredited callbration laboratary,

Weight Set 1: OIML E2

Waight Set No.: WSBD Date of Issue: 23-Feb-2022
Certificate Mumber: C2085871631 Calibration Due Date: %4-Aug-2023
Thermo Hygrometer
Equipment No.: N8 - : Date of Issue 4-Jun-2021
Certificate Number 21H1220 o Calibration Due Date: 01-dun-2022
Sofwars Version: 1.23.0,268 & METTLER TOLEDO Page 3of 5

Feport Version: 2,16,13
Form Numper F103C

This is an crginal document snd may nat be partially reproduced wilhout the

CSTILIEETE enahslueuny

The Information below and any attachmants 1o this calibration certificate are not part of the accradited calibration.

Software Version: 1,230,248 & METTLER TOLEDO Page 4 of 5
FRepor Vesion 21813 This & an erigingd goeument and may nol be panzally reprodiced wilhout

el B RS ‘Eanm{lumuqu



Calibration Certificate 1D
TH2058-097-040722-ACC-TH

METTLER TOLEDO Service

Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO

Measurement Uncertainty of the Waeighing Instrument in Use

Stated Is the expanded uncenainty with k=2 in use, The formula shall be used for the estimation of the uncertainty under consideration of

the errors af Indication, The value R represents the net load indicatlan in the unit of measure of the device,

Temperature coefficlent for the avaluation of the measurement uncertainty in use 3.0

Temperature range on site for the evaluation of the measurement uncerlainty In use: 3K

Linearization of Uncertainty Equation

As Found

100 1K

1 D00Gg

Uy = 0.19 mg + D.00817 mgig + R

MiA

To optimize the stability of the linearization, besides of the zer load only increasing measurement points with & test load of 5% of the
measuremant renge or larger are takan for (he caloulation of the knear equation.

Absolite Uncafamty [mg)]

ity in Use for Various Net indications (Examples)

0.0220 g
0.2200 g
2,2000 g
22,0000 g

220.0000 g

Walghing Range [%]

As Found Left

0.19mg 0.86% MiA LIS

0.19 mg 0.087% hiA LA,

0.21 mg O.0085% MA NiA

0.37 mg 0.0017% MiA MIA

20 mg 0.00090% A MIA
Z
£
= |
]
g
= |
= |
5 |
@ |
@

Raeading ]
As Found As Left

Mettler-Toledo (Thalland) Ltd.

846/4 - B4BIS Lasalle Rd., Bangna Tai Sub-D
Bangna District, Bangkok 10260

+66 2723 0382
MT-TH.ServiceSupport@mt.com

istrict

NSC-TISI-TI 17025
CALIBRATION D0G2

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineenng Cansultant Ca., Ltd.
Address: 3-5oi Udom Suk 41, Sukhumyit Rd., Bang Chak
City: Fhra Khanong Contast: Suwit Chotnok
Zip / Postal: 10280 -
State / Province: Bangkok e
Order Number;

Weighing Device

»013 24235506

Manufacturer: Mettler Toledo Instrument Type:
Model: AB204-SIFACT Asset Number:
Serial No.: B106115858 Terminal Modst:
Building: A - - _ Terminal Serial No.:
Floor: 2 Terminal Asset No.:
Room: Batance Room 2 {2[16)

Max. Capacity

Readability (d)

= 2209

Procedure

00001 g

Weughln_g Instrument
UAE AIR.016/2555
A

Calibration Guideline:
METTLER TOLEDO Work Instruction

EURAMET cg-18 v, 4.0 (11/2015)
5 CPANOG220

This calibration cerificate contains measurements for As Found and As Left calibrations,

The zensitivity/span of the weighing instrument was adjusted befare As Found and As Left calivrations with & built-in weight.

In accordance with EURAMET cg-18 (11/2015), the lest loads were selected 1o reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperature | Humidity

As Found Start: 22.6 °C End: 221 "C Start: 58,0 % End: 51.9%
As Left Start: 22.3°C End: 224 °C Start: 46.2 % End: 55.8 %
"
As Found Calibration Date: 07-Apr-2022 Cali ] o oo afh
07-Apr2022 alibrator: . N
As Left Calibration Date: 07-Apr-2022. e N
Issue Date: 08-Apr-2022 Sirawit Chamehan
Approved Signatory:

Zm‘:ﬁbﬂ

B Kassakomn Tassan;chausak-,n
O Sant Jitniyom
O Surachet Sukkate

Software Version: 1.23.0.268

Repon Version: 2,16.43
Form Numbar: F103C

€ METTLER TOLEDD
This is an crginad document and may not oe padisily repreduced without the

Page 5of 5

m———" o——— |.nmi'lumuqu

Software Version 1.23.0.268
Reporl Varsion: 21013
Fom Number F103C

S METTLER TOLEDD
Thie is an onginal document and may not be paniady reproduced without tha

written po ion of the issuing

Page 1 of 5
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Calibration Certificate D
THZ058-098-040722-ACC-TH

METTLER TOLEDO Service

Measurement Results
Repeatability

Test Load: 100 g

ound | As Left O As Found

Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

* ey
1 100.0005 g 99,9998 g AsLeft 1 I;: Point
2
2 100.0004 g 10006009
i 4d z
a 100.0004 g 59,9999 g
4 100.0006 g 100.0000 g " -
§ 100.0005 g 89.99599 g 2d:
] 100.0004 g 009098 g 9 14d 3
7 100.0005 @ 100.0000 g Y,
8 100.0004 g 100.0000 g o
a 100.0005 g 100.0000 g ' 4
10 100.0005 g 100.0000 g . *
a & ¥l
*
Standard
Daviation 0.00007 g 0.00007 g
/
6
The *d" In the graph reg the readability of lhe rang | in whigh the
1est was parformed
The results of this graph are based upon the abselute values of the differences
fram the mean velua
Eccentricity
Test Load: 100 g
As Found As Left _H-""-\_,
1 100.0005 100.0000 \
! L z 5 -2d 1d
2 100.0003 g 86,9999 g A\
— 1 |
3 100.0003 g 98,0998 g | | |
4 1000007 g 1000001 g \ !
& 100.0007 g 100.0002 g Qj 2c|//
— e - e
Maximum |
Dsviation oy Bt As Found
The "d" In the graph the | of the valin which
the test was performed,
Software Version' 1.23.0.268 & METTLER TOLEDD Page 2ol &

Report Varsion; 2.16,13
Form Number. F1030

Thas is an orignal decurmant and may not be parbally reproduced without the

ona

written pesmission of the issuing calibrafion laboratory,

slumuny

As Found
Referance Value Indication Emor of Indication
1 0.0000 g 0.0000 g 0.0000 g
2 0.1000 g 01001 g 0,001 g
4 1.0000 g 08995 g 000019
4 5.0000 g 500000 0.0000 g
5 10.0000 g 10.000% g 0.0001 g
[ 20.0000g 20,0001 g 0.0001 g
7 50.0000 ¢ 50.0003 g 0.0003 g
8 70.0001 g 70.0005 g 0.0004 g
g 100.0000 g 1000005 g 0.0005°9
10 | 150.,0000 g 150,0007 g 0.0007 g
1 | 200.0001 g 2000008 g 0007 g
Referance Value Indication Emor of Indication

1 0.0000 g 0.0000 g 0.0000g
2| 01000g 0.1000g 0.0000 g
3 1.000C g 049999 g -0.0001 g
4 50000 g 5.0000a 0.0000 g
5| 10.0000 g 10.0000 g 0.0000 g
6 | 20,0000 g 20,0000 g 0.0000 g
7 50.0000 g 50,0000 g 0.0000 g
| 70.0001 g 70.0001 g 0.0000 g
g 1000000 g 100.0000 9 0.0000 g
10 150.0000 g 1500004 g 0.0001 g
1| 200.0001 g 200.0001 g 0.0000 g

: e

i e il S |

: =+ 1

o

Lid) i}

The uncertainty siated is the expanded uncerainty at calibration

Catibratan Polrts (g}

Expanded Uncertainty

Expanded Uncertainty
715 mg
(.16 mg

0.15 mg
0.16 mg
016 mg
016 mg
017 mg
0.18 mg
0.20 mg
0.26 mg
0.27 mg
0.38 mg
.44 mg

017 ma
0.17 mg
0.17 mg
0.18 mg
0.21 mg
0.26 mg
0.28 mg
0:39 mg

045 mo

d by r

Itiplying the

KR R e R MR Rk R ks B

ROCRY R RY R RS R R bR ss B

' As Found

* As lLeft

For improved legibility of the graphics
only Increasing measuremeant points
are shown and measurement paints
close to zera are not displayed.

d combined uncerainty by the

caverage faclor k— which can be larger than 2 according to EURAMET og-18. The value of the measurand lies within the assigned range

of values with a prebabllity of approximately 95%.

The user is responsible far maintaining envirenmental conditions and the setlings of the weighing Instrument whan it was caliorated,

Sohware Version: 1.23.0.268
Repor Version: 2,168,183

Form Number: F103C writtan

B METTLER TOLEDO

of the issung

This iz an orginal document and may not be partialy reproduced withau! the

an

Page 3 of 5§
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Seaoiwamy METTLER TOLEDO Service Ot Gl oA METTLER TOLEDO Servic

THZ058-098-040722-ACC-TH THZO58-008-0407 22-AC0-TH
Test Equipment Measurement Uncertainty of the Weighing Instrument in Use
All weights used for metrological testing are traceable to national or international standards, The weights were calibrated and certilied by Stated is the expandad uncertainty with k=2 in use. The formula shall be used for the estimatian of the uncettainty under consideration of

an accredited calipration laboratary, the errors of indication, The value R represents the net load indication in the unit of measure of the device.

Welght Set1:Cika. E2 Temparature coefficient for the evaluation of the measurement uncertainty in use: 2.5 10 51K

Weight Set No.: WSED Dale of Issue 23-Feb-7022
Temperature range on site for the evaluation of the measurement uncerainty In use; 3K

Cerfificate Number, C208581631 Calibration Due Date 14-Aug-2023
L i of L

Thermo Hygrometer

Equipment Mo.: IN1G1 Date of lssue; 14-Jun-20217

Certificate Numbser! 21H1220 = Calibration Due Date: 01-Jun-2022 1 0.0001 g 20 g Uy = 0.46 mg + 0.0111 mglg* R Uy =016 mg + 0.00582 mglg + R

Remarks Te optimize the stability of the linearization, besides of the zero logd only increasing measurement points with a test load of 5% of the

measuremeanl range of larger are laken for the calculation of the linsar equation,

FACT adjustment functicnality activated X
Abzolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Met Indication | As Found

Value of the built-in weight adjusted

0.02200 0,16 mg 0,73% 016 mg 0.73%
02200 g 0.16 mg . 0.074% a.16'mg | 0.873%
220000 . 0.18 mg 0.0084% 0,17 mg 0.0079%

22,0000 g | 0,40 mg [ 0.0018% | 0.28'mg 0.0013%
Test weight by Filterpan : 1 g=1.0000g, 3g=3.0000g, 59 =5.0000g 220.0000 4 | 26mg [ 0.0012% 1.5mg | 0.000B6%
End of Accredited Section

Equipment condition: Good
Mext calibration according o customer's procedure

Calibration data not decide by calibration |laboratory

The information below and any attachments ta this calibration cedificate are net part of the accredited calibration, .

Abszolute Uncertainty [ma]
Relative Uncenainty [%)

Wisighing Range [%)] Reading [g]

As Found As Left

Software Version- 1,23.0.208 O METTLER TOLEDD Page 4 of 5 Softwara Version; 1,23,0,268 # METTLER TOLEDGQ Page 5 of 5
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Calibration Certificate ID
TH2058-099-0407 22-ACC-TH

Mettier-Toledo (Thailand) Ltd.
846/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District

METTLER TOLEDO

Calibration Certificate 1D
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 1 7025
CALIBRATION 0062

Accuracy Calibration Certificate

Measurement Resulis

Customer
Company: United Analyst and Enginsering Consultant Co., Ltd. S )
Address: I!__Sm Udom Suk 41, Su_l:m!‘r.'_ly_ll Rd B_ang Chak
City: Phra Khanong Contact: Suwii Chotnok
Zip  Postal: 10260 I
State [ Province! Bangkok
orsecumest: (LWL IMILII T
a0 3IIJF4IZIRNAE-
Weighing Device
Manufacturer: Metiler Toleda Instrument Typs: Weighing Instrument
Model: XPE Assat Number: UAE.AIR,018/2556
Serial No.: B322373883 Terminal Model: PAT
Building: [ NiA . Terminal Serial No.: 8322373893
Floor: 2 . Terminal Asset No.: L
Room: Balence Roam 2 (206)

1 Big 0.000001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPW002I20

This calibration certificate cantains measuraments for Az Found and As Lefi caliprations,

Tne sensitivity/span of the weighing instrument was adjusted befare As Found and As Left calibrations with & built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing dewice or to

accommodate specific calipraion conditions:

| Temperature Humidity

As Found | swart227¢ End: 22,8 °C Start: 54,2 % End: 53.0 %
 Aslel | Sili226°C  End:228°C | Stanl:52.0% End: 50.5 %
As Found Calibration Date: 07-Apr-2022 Calibrator:
As Left Calibration Date: 07-Apr-2022
Issue Date: og-fpr2022 ~ SirawitChamchan
Approved Signatory:

assakorn Tassanachaisakul
O Sanii Jitniyom
O Surachet Sukkate

Repeatability
Test Load: 2 g
As Found Left - As Found
* = of Peiteith
1 2.000007 g 2.000008 g As Left 1 {Test Point)
=10d
2 2,000007 g 2.000008 g
1] B
3 2.000008 g 2000008 g
4 2.000008 g 2.000008 g o
1
| 5 2.000005 g 2.000006 g 4
| 6 2.000008 g 2.000008 g 9 20 y
7 2.000007 g 2.000008 g (3
| @'
| 8 2.000008 g 2.000008 g . -
g 2.000006 g 2.000008 g 0. .
10 2.000007 g 2.000008 g =y .
" 1
Standard
Berdation 0.0000010 g 0.0000008 g
;]
The "d" in the graph the ity of the fi I in which the
tesl was performed,
Tha results of this graph are based vpon the sbsolute values of the diferences
from the mean value.
Eccentricity
TestLoad: 2 g
.
As Found Left e . A TN
1 2.000008 g 2.000008 g / 0d 34 1d od ‘\
2 2.000002 g 2000007 g { 4
3 2.000008 g 2.000008 g I'l [ £\ |
i
4 2.000011 g 2.000008 g '.\ } |
§ 2.000002 g 2.000007 g \:Gd 6d / 1d - /
. -1 / R A
Maximum = e =
Deviation 0.000008:g 0.000001 g As Found As Left
The “d" in the graph the ility of ihe rang val in which

1he test was performed,

Softwars Version, 1,23.0.258
Rapon Version: 2,16.42
Form Numoer: F103C

This 5 an erigingd dozument and may not be partislly regroducad withou §
writien parmission of ihe sewng calibration laboratory,

BMETTLER TOLECD

Page 1 of &

ienenslumuny

Software Versien: 1,230,288
Repor Verson: 21613
Form Mumber, F103C

& METTLER TOLEDD
Thia = an original gecument and may hot be partally rearoduced withoat the
writlen permigsian of the weuing callbration [sberatacy.

enaslumuny

Page 2 of §



Calibration Certificate ID
TH2058-089-040722-ACC-TH

METTLER TOLEDO Service albraon ertfate 1D

TH2058-099-0407 22-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
Referance Value

1 0.000000 g
2 0.010004 g
an 0.050005 g
4 0100007 g
5 0150012 g
B 0170013 g
71 0200011 g
a 1.500023 g
9 3.000021 g
10 4.500031 g
. " . 6.000026 g

Referance Value

T 0.000000 g
7 | 0.090004 g
3| 0,050005 g
ar | 0100007 g
5 | 0150012 g
|8 0170013 g
[ 7+ 0.200011 g
|8 1500023 ¢
| o 3.000024 g
[ 10| 4500031 g
1 6.000026 g

0.005000 g
0010005 g
0.050003 g
0.100007 0
0.150011. g
0170011 g
0:200008 g
1.500025 g
3.000017 g
4.500026 g
£,000020 g

Indication
0.000000 g
00100054
0.050005 g
0.100007 g
01500119
0170013 9
0.2000109
1.500021 g
3.000020 0
45000299
6.000027 g

Error of Indication

0.000000 g
0.000001 g
-0.000002 g
0.000000 g
0.000001 g
-0.060002 g
-0.000002 g
0.000002 g
-0.000004 g
-0.000005 g
-0.000006 g

Error of Indication
0.000000 g
0.000001 o
0.000000 g
0.000000 g
~0.000001 g
0.000000 g
-0.000001 g
-0.000002 g
-0.000001 g
-0.000002 g
0.000001 g

Test Equipment
Expanded Uncartainty K All welghts used for metrological lesting are traceable lo national of international standards, The weights were calibrated and certified by

0.0054 mg 2 an accredited calibration laboratory.
20074 i 2 Weight Set 1: OIML E2

0.011 mog 2

0.015 mg 2 Weight Set No.: WSB0 Date of Issue 23-Feb-2022
0.025 mg 2 Certificate Number: 208581631 Calipration Due Date; 14-Aug-2023
0.034 mg 2 Thermo Hygrometer

0.0

i : Equipment No.: IN161 Date of Issue: 14-Jun-2021
0.049 mg 2 : '

Carlificate Number 21H1220 Calibration Due Data: 1-Jun-2022

0.062 mg 2 Sl I
ot = Remarks

0.072 mg 2

Expanded Uncertainty

0.0054 mg
00073 ma
0.011mg
2.015mg
0.025 mg
0.034 mg
0.018 mg
0.048 mg
0.062 mg
0.053 mg
0.0671 mog

FACT adjustment functionality activated

Walue of the built-in weight adjusted

k

2 Equipment condition: Good

2 Mext calibration according to customer's procedurg

2 Calibration data not dacide by calibration laboratory

2 Test weight by filter | 0.050005 g = 0,050004 g, 0.150012 q = 0.150011 g

2 End of Accredited Section
2 The information below and any attachments to this calibration certificate are not part of the accredited calibration
2

2

2

2

The calculated uncertainty was replaced by the CMC (Calibralion and Measuremant Capabilites) value becausa the caloculated uncertainty

was smaller than the CMC value,

Error of Indication [mg]

Calibration Poinis [g]

As Found

* AsLeft

For improved legibility of the graphics
only mcreasing measurernent paints
are shown and measurement points
close fo zero are not displayed,

The uncertginty stated is the expanded uncerainty at calibration ebtained by multiplying the standard combined uncerainty by the

coverage faclor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of appremataly 5%,

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Veraion: 1,23.0.368
Repor Version 21613

Form Number: F163C

@ METTLER TOLEDD

This is &n crginal document and may not ba pamially reproduced without the

writhan permiesicn of ihe isswng caltraton faboraiory,

ond

Page 3ol 5 Softwene Version: 1.23.0.268 & METTLER TOLEDO

Bapar Varsion: 216.13 This iz an evginal docurnant and may net be parially mprosaced withoul the

Page 4ol 5
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Gallbration Certificate ID METTLER TOLEDO Scrvice

TH2058-098-0407 22-ACC-TH

T

4
FEaEnssudsuUnyatsiraamiduatsis il
Measurement Uncertainty of the Weighing Instrument in Use I AUEUSMsAauUUBMsa8aIANSSUa RIS AN

/,,‘, Y \\.\
Foundation far Industrial Development MNational Foad mstitute RO NSC.TISI-TIS 17025

Stated is the expanded uncertainty with k=2 in use: The formula shall be used for the estimatian of the uncartainty under consideration of TN T '
" D y ty Food Industrial Laboratory Serdce Center CALIBRATION 0061

ministry al in

the efrors of indication. The value R represents the net load indication in the unit of measure of the davice

Calibration Certificate

Temperature coefficient for the evaluation of the measurement uncertainty in use: 101080 K

Temperature range on site for the evaluation of the measuremen! uncerainty in use: 3K

Linearization of Uncertainty Equation

Certificate No.: 2302181-001-01
ara Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
[ 1] 0000001 g 61g | Uy = 0.0021 mg + 0.0113 mglg - R | Uy=0.0018mg + 0.00986 molg - R Address: 3 Soi Udomsuk 41, Sukhumvit Road,
To optimize the stability of the linearization, besides of the zero load only increasing measerement points with & test load of 5% of the B hack, Prakl Bangkok 10260

measurement range or larger are taken for the caleulation of the linear egquation,

Absciute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

As Found | As Left Zagevols

Net Indication

0.000610 g G.0021 myg 0.35% 0.0018 mg 0.30%
0.006100 0 | 0.0022 mg | 0.036% 0.0018 mg 0.030% Equipment: pH Meter
0.061000 g 0.0028 mg 0.0046 % | 0.0024 mg 0.0039%
0.610000 g 0.0080 mg | 0.0015% 0.0077 mg | 0.0013% Manufacturer: METTLER TOLEDO
6100000 g 0.071 mg 0.0012% 0.00700% d
= Model: SevenEasy pH
| | R
2 E o
z 1 = \ Serial No.: 1230525212
s e £~
| -2 =] 1
® | o s . ID No.: UAE.WAS.003/2553
§ 1 e ‘2 : L
2 | = £
L - Order No.: 2302181
Waighing Range [%]
As Found As Left Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pheraphat Tuanjit Approved by N.
Sclentist { Mr.Nuttapol Niyomchart )
Specialist, Division of Calibration Laboratory
Date of Issue: 24 March 2023 Responsible for the Technical M t Team
The inties are for a confid probability of approximately 85%,
This Certificate is isswed in with the iions af itation granted by the Thai Laboratory Accreditation Scheme which has assessed
the ity of the lab v and its traceability to recognized national standards and to the units of measurement realized at the
g national i; y. This i may not be reproduced other than in full except with the priar written approval of the
Mational Food Institute,
Seftware Version 1,230,266 & METTLER TOLEDD Page §of & F-C5-009 Revision: 01 Date: 20-04-65

Frpor Varsion: 216,13 This is an original dacumant and may not be partially reproduced without tha
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ettt fond rape. | FOMEANON for Industial Oevelopment National Food nsfinte uboh® e e ratinst foeet bernga | OHNHSNON for iIndusial Development National Food Insiture Tedy il 2/ Nae
minstry ot industy Food ndusiial Laboratory Serice Center CALIBRATION 0081 ministy =f ndenty - Food Industial Laboratory Senice Certer CALIBRATION 0061
Calibration Report
- .
P Calibration Report
Certificate No.: 2302181-001-01
Certificate No.: 2302181-001-01
Equipment: pH Matar Resolution: 0.01pH ;| 1mV
Equipment: pH Mater Resolution: 0.01pH  ; 1mv
Manufacturer: METTLER TOLEDO Maodel: SevenEasy pH
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1230825212 Type: Bench top
Serial No.: 1230525212 Type: Banch top
D Ne.: UAE WAS.003/2553
1D No.: UAE WAS.003/2553
Date of Calibration: 24 March 2023 Page 2 of 5
Date of Calibration: 24 March 2023 Page 3 of §
Location: Chemical Calibration Laboratary, National Food Institute Calibrati e
alibration Results:
Environment Condition: Ambient Temperature: [ 234 £ 15 ) C Relative Humidity: | 52 23 ) %
1. Calibration of pH Meter { Manual Tamperature Compansation at 25 °C )
Condition of Equipmant: Good Condition
Condition of this Results of Callbration Nominal DE Voltage Average Indicator Reading Uncertainty Coverage Factor
PH (mv) mv pH (FmV} k)
1.Calibration Method In house method : W-CC-002 based on direct measurement by using standard voltage callbrator and
certified reference matarial (CRM) ] 414120 414 .00 0.58 200
2. Refarance Standards | Certified Referance Matarial 2 205814 206 200 0.58 200
Instruments Serial / 1D No. u! ra; Certificate No. Due Date 4 177.464 178 400 0.58 200
2.1 DC Voltage Callbratar 2709007 Fluke 22E1959 17 June 2023 & 59.160 59 6.00 0.58 200
2.2 Digital Thermometer 2708007 Fluke CC-B50557-01 30 October 2023 7 0.000 0 .00 0.58 200
23 Therma-Hygro Mater NFLETHDO317 PONPE TE B50555-01 21 September 2023 8 -59.158 =59 8.00 0.58 200
Certified Reference Matetial Lot No. Manufacturer RefN Expira Date 1% gl A7 agd 0.54 20
12 205,81 . . 5
2.4 pH buffer 4.008 (Primary pH buffer Selution) B73608 CPAchem PH218.L5 16 February 2025 il 20 L) s 2o
: 14 414117 414 14.00 0.58 200
2.5 pH buffer 6.885 (Primary pH buffer Solution) 873508 CPAchem PH217.L5 16 February 2025
28 pH buffer 10.01 (Primary pH buffer Solution) B73611 CPAchem PHZZOLS 16 February 2024 2 Catibirationof pHMtar with Elactiods: | Manual Tempemtire Sotapanaston b 2500}
2.7 pH buffer 7.00 (Standard pH buffer Soiution) 873612 CPAchem PHI07.L5 1B February 2024 Equipmant:  pH Bleciidie Typer:  Combined Electode
Manufacturer: METTLER TOLEDO Model:  InLab Solid:
3, This is i The | System of Unit (31 Unit) i beenis = X e
Serial No.: 1156883 ID.Np.  NiA
3.1 Instruments No.2.1 through MSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
Performance of Electrode system  (Three-Paoint Calibration at pH 4, pH 7 and pH 10)
3.2 Instruments No.2.2 through MNSC-TISI-TIS 17025 Laboratary Accradition af Calibration No.0081
3.3 Instruments Ne.2.3 through MNSC-TISI-TIS 17025 Laboratary Accradition of Calibration Na.0081 .
Average Indicator Reading
Certified Value Belath Uncertai G Fact
3.4 Certified Reference Materlal No, 2410286 traceable 1o Primary measurement method- Harmed cell using calibrated i Slope (%) k] e
h ; and The Salution @25°C (pH) PH my (xpH) (k)
preparation and cerdified by CPAchem Lid is accredited to I1SO 17034 4,008 401 7 = 1
and ISOAEC 17025 - -0 18 0.007 2.00
B.BES 6.86 22 97.66 0.0075 .00
3.5 Certified Reference Material No.2.7 traceable o EIM RefN HI-13 Lot 25.05,2022; BIM Reft HI-16 LotN 02.06.2022;
BIM Refd HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022, the 10.010 10.01 =160 97.66 0.0086 2.00
Standard Solution preparation and cerified by CPAchem Ltd Is
accredited to IS0 17034 and ISOAEC 17025 e 698 14 = 0.0093 200

4. This certificate was carifiad only for the instrument we calibrated.

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

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

Mmaydlﬁ%‘

F-C5-012 Revision: 01 Date: 20-04-65
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- - - -
Calibration Report Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter) Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: Bl g Model: SevenEasy pH Resolution: 0.1 °¢ Model:  SevenEasy pH
Serial No.: 1230525212 ID No.:  UAE.WAS.003/2553 Serial No.: 1230525212 ID No.:  UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4 of 5 Date of Calibration: 24 March 2023 Page 5 of 5
Location: Chemical Calibration Laboratory, National Food Institute Calibration point: 15,0, 25.0 and 30.0 %
Environment Condition: Ambient Temperature &t & 1'% Calibration result:
Relative Humidity 55% 5 % - The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model :  N/A S/N: N/A
Dimension of probe : Diameter 3  mm., Length 120 mm.,
Condition of this results of Calibration:

Sheath material 1 N/A
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.

- The Calibration is determined by comparing with a known temperature UuC* Reading Standard Correction Value Uncertainty
from a standard resistance thermometer. (°c) Temperature (°C) (°c) + (°C)
- The temperature scale in use at this laboratory is the International 15.2 14.999 - 0.2 0.12
Temperature scale of 1990 { IT5-90 ). 25.2 24,999 -0.2 0.12
2. Reference Standard Instrument : 302 29,999 -0.2 0.12
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5997 NATIONAL
Platinum Resistance Thermometer (PRT) 385 509201 i i

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, 5/N: 341592/2

3. This certificate is traceable to International System of Units (SI Units).

4, This certificate was certified only for the instrument we calibrated. Note
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of Callbrated item : Good
7. Result of Calibration : Without adjustment I:l After adjustment

- UUCH* : Unit Under Calibration

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

N.W"QM; ------ S Y [— NJ&I-Q)MS
F-CS5-012 Revision: 01 Data: 20-04-65 U

F-C5-012 Revision: 01 Date: 20-04-65 ld
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Calibration Certificate Calibration Report
Certificate No.: 2203135~ 001-01 Certificate No.: 2203135- 001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: pH Wster Resolution: 0.01pH ; 0.1mV
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  HANMNA INSTRUMENTS Model: HIZ020-02
Bangchack, Prakhanong, Bangkok 10260 Serial No.: coo51107 Type: Bench top
1D No.: UAE WAD.005/2557
Page 10f 5 Date of Calibration: 8 June 2022 Page2of 5
Location; Chemical Calibration Labaratery, National Food Institute
Equipment: pH Meter Environmant Condition: Ambient Temperature: | 235 ¢ 15 | C Relative Humidity: | 53 £5 ) %
‘Condition of Equipmant: Good Conditian
Manufacturer: HANNA INSTRUMENTS Gendition of this Results of Callbration
1.Calibration Method In house method : W-CC-002 based on direct measurament by using standard valizge callbrator znd
certified reference material (CRM]
Model: HI2020-02 2. i { Certified Material
Instruments Serlal /1D No, Manufacturer Certificate No. Due Date
Serial No.: 0051107 2.1 DC Voltage Galibralor 2709007 Fluke SCL-21F-0687 24 Juna 2022
2.2 Dighal Thermometer 2703007 Fhuke CC-540598-01 30 October 2022
ID No.: UAE. WAD.005/2557 2.3 Tharmo-Hygro Meter NFI.BTHODS/18 PONPE QR22-0351 18 February 2023
Centified Reference Material Lot No. Manufacturer RetN Expire Date
. 2.4 pH bufier 4,008 (Primary pH buffer Salution, BO5203 CPAchem PH216.L5 21 April 2024
Order No.: 2203135 e ; : - AR
2.5 pH bufier 8,885 (Primary pH buffer Solution) BOS204 CPAcham PHZ17.L5 21 April 2024
i 2.6 pH buffer 10.01 (Primary gH buffer Salution) 805205 CPtcham PHZ20.L5 21 April 2023
Operation No.: 2203135-001
2.7 pH buffer 7.00 (Slandard pH buffer Soiution) BO5206 CPAchem PH107.LS 21 April 2023
3: This. 8t ble to The | tienal System aof Unit (51 Unit)
ipt: 7 June 2022 < ;
Date of Receipt: 3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Lab ticeradition of Calit No.0075
3.2 Instrumants No.2.2 through NSC-TISI-TIS 17035 Laboratory Accraditan of Cal No.00g1
Date of Calibration: 8 June 2022 33 Instruments No.2.3 through NSC-TISITIS 17025 L v A 1 of Ca No.028z
3.4 Ceriified Reference Materiai No. 2410 26 Traceable 1o Primary measurement method- Harned cell using calibrated
. and The Standard Solution
prapnrahon and certified by CPAcham Lid is accradited lo IS0 17034
Calibrated by Mr.Manas Somsak Approved by s FRENE 17025
- ; 3.5 Certified Rafersnce Material No.2.7 traceablato  BIM RefN HI-27 Loth D4.06.202%; BIM RefN HI-28 LotN 28,05 2021;
Specialist { MrERsraphat Tuan]is ) BIM RefN HI-27 Lot 04.06.2021: BIM Ref HI-28 LotN 28,05.2024,
s i the Standard Selution pr ion and certified by CRAchem Lid is
Manager, Division of Calibration Laboratory accredlied {0 IS0 17034 and ISONEC 17025
Daita ofiasia: 13 June 2022 " ible for the Technical M Team 4. This certificate was cenified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration anly.
The ties are for a dence p of appr 95%.

Thie Cartificate i issusd in aﬂ::urdance with the condifions of uc:r\sdlﬁuun grantad by tha Thal Laboratary Accreditation Scheme which has assessed
the.

of the | y and its o d¢ national stand: and to the units of measuremant realized at the
na‘llunal dards labo y. This ifi may not be rep: d other than in full except with the prior written approval of the
Nahonal Food Institute.

F-CS-003 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2203155- 001-01
Certificate No.: 2203135-001-01
Equipment: pH Mater Resolution: 0.0 pH 0.4 my
Equipment: Digital Thermameter with RTD {pH Mster)
Manufacturer:  HANNA INSTRUMENTS Model: Hi2020-02 ezl 01 s ficdi Sisaanian
asolution: i el -
& 1 5
Sadlal e S0 L Shasiion SedslNo:  CO05107 DNo:  UAEWAQ.D052567
. G
10:Nea VAR VAR ApSIARST Manufacturer. HANNA INSTRUMENTS
Date of Calibration: 8 June 2022 Page 3of § Date of Calibration: 8 June 2022 Page 4 of 5
Calibration Results:
1. Calibration of pH Mater { Manual Temperature Compensation at 25 °C | Locatio Charizal Callbratisn Laborstory, Natisnal Food insift
lon: i i ory, National Food Institute
Nominal DG Voltage Standard Avarags Indl Reading u y c ge Factor Environment Condition: Amblent Temparature {235 + 10 ) 6
pH \ tmv k
bz . il ) tx) Relative Humidity (53 £3) %
0 414117 4159 .00 0.083 200
z 285811 2875 2.00 D083 2.00
4 177462 179.1 400 0,063 2.00
6 59152 60.8 6.00 0,083 200 Cendition of this results of Calibration:
7 -0.001 1.8 7.0 0.083 200 1, Callbration Methad - In house mathod: W-TE-D25 by comparison with standard thermometar,
8 -59.159 575 .00 | 200
B ki - The Calibration is determined by comparing with a known femperature
10 “177.463 -175.8 40,00 0.063 2.0
f dard resi hes ter.
12 285812 942 12.00 0.083 200 19m & SIEEER rESisiAnCe harmomstar
14 414,119 4125 14.00 0.063 .00 = The temperature scale In use al this laboratary is the Intermational
2. Calibration of pH Meter with { Manual T & a125°C) Tampisratinesgels ot 1990/ PS80 ),
Egquipment: oH Electrode Type: Combined Elecirode 2. Reference Standard Instrument :
Manufacturer:  HANNA INSTRUMENTS Model:  HIT1210 Instrument Model Serial No. Certificate No. Due Data Through
ial No.: TAT43 ID.No. |
Saia Mg ? PE A HANDHELD THERMOMETER 1523 2118154
Performance of Electrode system  (Three-Paint Calibration at pH4, pHT and pH1T) PSL-T 085164 24-Jun-22 TIETR
Platinum Resistance Thermometer (PRT) 5B2TA B77332
i Support Equipmant © - Law Temparature Bath {ISOCAL-B), Model: Europa-6 Plus Basic, SiN: 3415882/2
Certified Value Average indicator Reading RS Unigentainty Coverags Factor upport Equipi w Temp: { ) pa
@25°C (pH) pH my (£pH) (k)
4.008 4m 169.8 9.7 0.0071 2.00 3. This certificate is traceable to Intemational System of Units (1 Units),
6.865 8.87 ® - 0.0075 200
i # e g 4, This certificate was cenified anly for the instrument we caliorated.
10.008 10.01 1740 a74 0.0087 200
5. This result of calibration was found accursle as shown on dale and place of calibration only.
5.985 699 2.0 - 0.0083 200

. Condition of Calibratad item : Goad

7. Result of Calibration :

/ﬁi_ F-C5-012 Rewvision: 01 Date: 20-04-65

Without adjustment D After adjustment

4

F-C5-012 Revision: 01 Data: 20-04-65
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CALIBRATION D061
. .
Calibration Report
Certificate No.: 2203135-001-01
Equipment: Digital Tharmameter with RTD (pH Meter)
Resolution: L5 R o= Madel:  HIZ020-02
Serial Mo Co051107 ID Mo UAEWAD.DOS/2857
Manufacturer: HANNA INSTRUMENTS
Date of Calibration: 8 June 2022 Page 5of 5

Calibration point: 15.0, 20.0 and 25.0 °¢
Calibration result:

= The probe was immersed in liguid bath or dry bath to 8 minimum depthof 120 mm,

- Description of probe, model : HI11310 SIN: 78743
Dirension of probe : Diameter 12 mm., Length 120 mm.,
Sheath material Glass
UUC* Reading  {°C} Tam:::::’:: o) Correction Valua (°C) Ur!c:ﬁ:cn}ly
151 15.001 -0.1 0.099
20:1 20002 0.1 fealele]
252 25,002 -0.2 0.098

Npte - UUG*: Unit Under Caiibration

The report uncertainty of measurement was based on standard uncenainty multiplied by coverage factor k= 2, providing a level of confidence of

SN 1 Ee—— f‘? P

appraximataly 85 %

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

1
E008 Hasasrualsyrs 35 AULSSESUELRS DL (USLTDUSE RER U LIRS lﬂﬂﬂ'\iluﬂ']'l.lﬂ.
2008 Sol 38, Ardn Amars Road, Bang Y1 khan Subdisrict, Bang Phlat Dstron, Bangkek 10700, Thaikand
el +EE] 2L2S BEEE . o +ES[) 2L22 HELS

mfl.arth

Equipment: CONDUCTIVITY METER Certificate No.: ~ C24230059
Model: Lab 955 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job No.: KSPR2304472
Manufacturer: Sl Analytics Page: 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand: S| Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 *C ¥ -
Humidity 50 %RH * 15  %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability:

This certificate is traceable to the S| Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 838312, 838313, 838316

R

(Mr. Atachai Ngamchanat)

DS

(Mr. Nitinun Srihawan)

Person in charge Authorized signatory
This certificate is issued the units of g to the System of Units (SI). It p ility of to
tional or national standard or other recognized national standard [aboratories.
The nt ty stated is the exp ur inty which is cbtained from the stand i tiplied by the factor (k=2) lo
provide a level of of app 95%. It is n with the Guide 1o Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only {o the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technalogy Limited.

uiin fuAioAiey mATulal in

DKSH Technology Limited

2533 miudyem uriaran reaweTaue njamaM iR 10260 1

2533 Road, P Banghok 10260

Phane: +66 2639 7000 Emaik info com  Website: www.dksh sontific-thailand Laﬂﬁ']i‘luﬂ'JUﬂu

Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Sep 2022
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Certificate No.: C24230059 Page: 20of2
Calibration Results: wafluau; KSPR2304472
Before Adjustment =«floupdasfia; CONDUCTIVITY METER qu: Lab 955 wuwiaetos: 16300356
Standard Unit Under Calibration o Coverage Factor eI (S pseRoY (31) P tie)
Canduivity Sciition Readee (k) 16 Mar 2023 swn1InsIda 16 Mar 2023 HUELM)
25.000 uSiem 245 uSfem 0.500 uSicm 2.00 0.21 uSfem Jnd Tind Jnh T
14130  pSlem 1403 uSiem 10.0 usS/em 2.00 9.0 uSfem e
111.3 mS/cm 108.5 mS/cm 2.80 mS/cm 2.00 0.67 mSicm = = 1 n?ﬂuﬁuu‘itﬁm 0 = =
= O 2 ANEzan ( Basldfauns, mulu-usniadas) = O
After Adjustment; at 1413 pSiom = O 3. &y On - 10 1ada (On-Off Swicth) @ O
Standard Unit Under Calibration Sareciion Coverage Factor Uncertainty () o o 4 d”ﬂﬂ (Keypad) o 0
Conductivity Solution Reading (k) @ O 5. w19 (Display, Screen Contrast) = m|
25.000  pSiem 24.8 uSfem 0.200  pSfem 2.00 0.21 nS/em Spectrophotometer
14130  pSiem 1413 pSicm 0.0 uSicm 2.00 9.0 uSiem o o 6.  wsesulwvi (Battery Backup) >= 2.5 VDC o .
111.3 mS/em 108.8 mS/cm 2.50 mS/cm 2.00 0.67 mSicm O O 7 ,;mwgmmmumgu (Wavelength Control) O O
_|:| O 8 ARl (Wavelength Check) O O
O O 9.  uwmsriuflaugs (UV < 3,000 hour) O O
O O 10.  uvasrniflauss (Visible < 5,000 hour) O O
O O 1.  wasiauaiufiagns (Carousel Module) o O
The End of Certificate PH Meter and Conductivity Meter
= O 12.  BufiaTnsm ( Electrode and Connection Cable ) | m|
o o 13.  swsiudnsazaulu Electrode (Level KCI ) o o
O O 14.  shilafurlas Electrode (Dust Protection Hood) O [m]
m| O 15.  w1dubifinTvse (Stand) O O
Turbidimetsr
O O 16.  earwgudidien (No Sample) O O
| i 17.  ssfumssavdrvaaus (>= 2.5 lifu 3.0) O |
Automatic titrator
B O 18.  #@nn Piston Burettes 0 O
0 O 19.  Function Rinsing and Dosing 0 |
O O 20.  sruMaRULNULAzgUnsallssnoy = ™|

WUl ! Electrode Jngauugile 25.1°C Tau Control Waterbath # 25.0 £0.1°C

Mr.Atachai Ngamchanat

W RumioAies mATuTAD §2vin uisin Auaiosios maTuTal 9fia Service Engineer
DKSH Technalogy Limated DKSH Technology Limited

2533 misw wuraresn e Tede njanmanung 10280 2533 ouuyain LareEn mwnmisTous nqaeue A 10260

2533 Road, B Ph Bangkok 10260 2533 ! Banghok 1

Phone: +66 2638 7000 Email: ink

o it et wnaslupuny Frone 08 8937000 Epak o o R ——— wnasluemuny

Delivering Growth - in Asia and Beyond. CAL-FM-C24-08: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD SDI 18 SUANLUANG, SUANLUANG BANGKOK 10230

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22MM210

Page.: 10f 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : Co09071872
ID No. : UAE.WAD.012/2563
Submitted by : United Analyst and Engineering Consulant Co.,Ltd.

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

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022

Ambient Temperature : 15 Cto 40 °C

Relative Humidity : 30 % 1o 80 %
Calibrated by : Kunchit Promprat

Approved by : Wlb. .

Approved Signatory

( ,) Pormnthippa Tameyakul
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date : 29 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in Tull, ¢ with the prior written

Approval of the hesd of Corporase Servizes 3 | Equipment C ion and Testing Services

tanm‘s’him%]ﬁ

Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used Item Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023

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

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

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (9) (£mg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000008
200 0.00005

Mol -

enan3lidiigl



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2204-05420C1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g9) (g) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (9) (g) (£mg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
0.1 0.10001 -0.00001 0.017
1 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0,049
50 50.00010 -0.00010 0.080
80 80.00014 -0.00014 0.15
100 100.0001 -0.0001 0.21
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

Maximum difference between
off-center and central loading

(g)
0.0002

Coverage
Factor
(k)
213
213
2.1
2.05
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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-

Wk, .

enndliéiiidy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁﬁ

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5340 PATTANAKARN ROAD S01 18 SUANLUANG, SUANLUANG BANGKOK 10250
TEL, (-3717-300-27 FAX, (-2719-0484

Certificate of Calibration

NSC-TISI-TIS1T02E
CALIBRATION D08

Cert. No.: 22TM1480
Page: 10of3

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B216.1666

ID No. : UAE.WAD.027/2559

Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

19 October 2022
18 October 2022
(26£10)°C
(50430) %

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by : Preecha Hlahib

Approved by : $ g;.ll

Approved Signatory
() Pornthippa Tameyakul
{ ) Malee Butkruea
( ) Suwit Imjai

Issue Date : 31 October 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate miy notbe reproduced other than b full, except with the prioe writlen

Approval of th

eid of Corporate Services 3 - Eguipment Culi

tiom and Testing Servizes,

tanNa9

AIUAY

A 0046800



Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received : Used Itam Page: 20f 3
Reference : 2210-05750C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY41021843 22Lm4 10 Jan 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Resulit of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
| Beginning Finished
1/2 . Temp. { °C ) 29 30
REL.Humid. ( % ) 47 40
] 2 AC Supply ( Volt ) 221 220
S {red.)
9 g "™ |8 Ref. Std. ID No.: @
i 7 Calibration Point
= W-'_"’_—,:f:;fzj—t—c ﬁ
- “o Position:| (104)°C |(140,180)°C

v 1| 18-04RTD-01 | 21-04TC-01

2 | 18-04rRTD-02 | 21-04TC-02

_ _ 3 18-04RTD-03 | 21-04TC-03

Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04 | 21-04TC-04

a= 50 cm b= 02 m 5 18-04RTD-05 | 21-04TC-05

b= 50 cm W= 040  m 6 18-D4RTD-06 | 21-04TC-06

c= 50 cm b= 040 m 7 18-04RTD-07 | 21-04TC-07
Capacity = 0.053 m?

8 18-04RTD-08 | 21-04TC-08
9 (ref.) | 18-04RTD-09 | 21-04TC-09

Lﬂﬂ?l’]illlllﬂ’JUﬂ%‘“)

a 1133252

Equipment : Hot Air Oven Cert. No.: 22TM1480

Condition As-Received : Used item Page: 30of3

Reference : 2210-05750C-1

Result of Calibration :- { *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Cloge

Calibration uuc* uuc= Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (°c) (cy (£°C) {ec) {(°c) (£°C) k
104.0 104.0 104.0 0.061 1.3 1.7 0.42 2
140.0 140.0 140.0 0.14 2.3 2.4 1.1 2
180.0 180.0 180.0 0.21 3.5 3.6 1:3 2

Calibration Measured Temperature ( °C )
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.667 | 104.426 | 104.012 | 103.8928 | 104.370
140.0 138,199 | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139.283 | 138.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.093 | 179486 | 179.743 | 181.278

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UUC™ : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-

Lﬂﬂﬁ’ﬁ‘hjﬂ’JUé{ﬂ“i

a 1133251



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %ﬁ

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES 7‘; //:?\\ :.,-‘t

534 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM249
Page: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pomnthippa Tameyakul

(+/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

BOD Incubator
Arco

Uc4-1320
13URC48013201
UAE.WAD.015/2561

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

15 February 2023
15 February 2023
(26+10)°C
(50 £30)%

Preecha Hlahib

Waly, -

Approved Signatory

24 February 2023

Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Used ltem Page: 20of 3
Reference : 2302-02970C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013711 221LMa3 02 Jul 2023

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

3. This certification is traceable to the Intemational System of Unit.

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Fresh air setting : Not Available Environment during calibration
s S Beginning Finished
. ¥ Temp. (°C) 29 31
1 1 REL.Humid. { % ) 63 67
1 3 AC Supply ( Valt ) 220 220
g freti
H ?HJZ
‘s : 8 Position : Wk, Std.
! ?. ID No.:
W ;L . / 1 22-18RTD-2/1
5 2 18RTD-2/2
W 3  18RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
g A0 en pi —— 5 1BRTD-2/5
b= 40 em W= 12 6 18RTD-2/6
o b 712 7 18RTD-2/7
Capacty= 089  m 8 18RTD-2/8
9 (ref) 18RTD-2/9

The Uncertainties are for a confidence probability of approximately 95%

This certificete may nof be reproduced other than an full: except with the prer written

Approval of the hesd of Corporate Services 3 Equipment Calibeation and Testing Services,

Lﬂﬂﬁ‘ﬁ‘hjﬂ'mﬂﬁ ?

wnesluauny
A DB51476
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIUES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

o

i

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 ot NSC-TISITIS17025
" TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALIBRATION 0008
Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Used ltem Page: 3of 3
Reference : 2302-02970C-1 Cert. No.: 23TM375
Result of Calibration :- (*) Without Adjustment Page: 10of 3
Function of UUC*:  Temperature Source Certiﬁcate Of C alibration
Fresh air setting : Mot Available
Calibration | UUC* uuct Temperzfture Temperature Overall Uncsralriy Coverage Equipment : BOD Incubator
Point Setting | Reading stability uniformity Variation Factor
(’c) (<) (°c) (£°C) (’c) (c) | (#€) k Manufacturer ; ARCO
200 20.0 183 0.32 0.57 1.0 0.60 2
Calibration Measured Temperature ( °C ) Model : UR-1320
Point Position
(c) 1 2 3 4 5 6 7 8 9 (ref.) Serial No. : =
20.0 20.086 19.916 20,288 19.976 19.973 19.838 19.837 19.821 19,949
Average* : The average of 30 values in each position. el S g -
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration Location : Lab Floor 2
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

i - ik il 2023
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage et Order April i
. Calibration Date : 12 April 2023
factor k, providing & level of confidence of approximately 95 %, 8 o
Ambient Temperature : (26+10) C
DB Relative Humidity : (50+£30)%
Calibrated by : Krisda Malee

Approved by : Mﬂ. +

Approved Signatory

{ ,) Pornthippa Tameyakul
(/ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may pot be reproduced other than in full, except with the prior writien

Approval of the head of Corporate Services 3 ¢ Equipment Callbration and Testing Services.

Valy,

wnesluaugy lonanslumun

A 005336
a 1149512 i



Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator
Used Item
2304-015600C-2

Cert. No.: 23TM375
Page: Z20of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34972A MY58003411 22|.M165
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Due Date
26 Nov 2023

Fresh air setting : Not Available Environment during calibration
. | Beginning Finished
Temp. (°C ) 28 27
-é,/ REL.Humid. { % ) 42 45
2 2 AC Supply ( Volt ) 219 220
=] [=}
1 3
09 (raf} Position : Ref. Std.
T ID No.:
H & LHEZ  |q
=] : @ 1 20RTD-2M1
i 2 20RTD-2/2
wiz :D.fz;L = o 3 20RTD-2/3
“ —- 4 20RTD-2/4
- W - 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-217
Probe Installation Details : Dimension of Chamber : 8 2015200
2= 4B wn D= —_——— 9 (ref) 20RTD-2/9
b= 10 cm W= 12 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?
tenenslumuny

a 1158259

Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received : Used Item Page: 3 of 3
Reference : 2304-01560C-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration| UUC* uuc* Temperature Temperature QOverall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (°c) | (°c) (£°C}) (°c) (°c) k
200 20.0 20.0 0.48 0.42 1.2 2
Calibration Measured Temperature ( °C ) g
F - Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) [£°C)
20.0 20.040 | 20170 | 20.263 | 20.093 | 19.749 | 19.704 | 19.920 | 20.191 | 20.020 0.66

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
Uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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CALIBRATION 0081

Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: ‘AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022

Date of Calibration: 1 June 2022

Calibrated by

Date of Issue:

Mr.Taveesak Seilee
Scientist

7 June 2022

Approved by /%5_1

{ Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%&

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceabiiity to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory, This certificate may ot be reproduced other
than in full except with the prior written approval of the National Food Institute,
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Calibration Report

Certificate No.: 2203120-001-01

Equipment: Elsctronic Balance Manufacturer: METTLER TOLEDO
Model: ABZ04-5/FACT Resolution: 00001 g
Serial No.: 1125361010 ID No.: UAEWAS,002/2552
Capacity: 220 g

Date of Calibration: 1 June 2022 Page 20f 3
Environment Condition: Ambient Temperature: 198 ¢ 0.3 °C  Relative Humidin: 45 = L5 %
Place of Calibration: 108, Balance Roam, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
#ion of Thi " —
1. Calibration Method; NFI Method W-MA-0D1  In-House Method based on LKAS Lab 14 : 2019

2. Reference Standards:
Reference Standard ~ Model Serial No.  Calibrated By (Certificate No.  Due Date

Standard Weight Class E2 1-500mg B308068554 TCS M22010205 & January 2023
Standard Weight Class E2 1-500g B308068128 s M22010215 & January 2023
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter PONPE 490 NFL.ETH 010/1B Quality Rebarn QR22-0350 18 February 2023

3, This certification is traceable te S1 UNIT

4, This certificate was certified only for the instrument we calibrated,

5. Thie result of calibration was found accurate as shown on date and piace of calibration only,
Calibration Results:

1. Repeatability of Reading:

Mominal Value { g ) Standard Deviation of Reading (g
100 0.000048
200 0.000052

2. Off-Center Error:
A mass of 50 g wasplaced and moved to varigus position on pari.
The balance reading obtained is given in the table,

oo QO

O ]

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

1 z 3 4 5 & {axiniun Diffeewe)
( o 3|t a y|Cg )| g }[ta )l a) (L a )
49.0995 | 49.9998 | 499998 | 49.9999 | 49.9998 | 49.9998 0.0001 éi{
F-C5-012 Revision; 01 Cate; 20-04-65 1
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Calibration Report

Certificate No.:
Equipment:

2203120-001-01

Electronic Balance Manufacturer: METTLER TOLEDO

Model: AB204-5/(FACT Resolution: 0.0001 g

Serfal No.: 1129361010 ID No,: UAE.WAS.002/2552

Capacity: 220 g

Date of Calibration: 1June 2022 Page 3 of 3
Calibration Resuits:  (Continued)

Calibration Range; 0-20049

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

ATISTR

MNaminal Valug Standard Valus Average Reading Cormrection Uncertainty Coverage Factor

- (g9 } L g G- ( g | k

Unload 0000000 0.0000 0.0000 0.000083 .00

0.01 0,01000 0.0100 0.0000 0.000088 2.00

0.05 0.05000 0.0453 0.0001 0.000088 2.00

0.1 {1.10000 0.1000 00000 0.000088 2,00

0.2 020000 0.2000 0.0000 0.0:00088 2.00

0.5 050000 0.5000 0.0000 0.000088 2.00

1 1.00000 0.9999 0.0001 0.000088 2.00

2 2.00000 1.9999 0.0001 0000085 2.00

5 5.00000 5.0000 0.,0000 0.00008% 2.00

10 9955398 9.9599 0.0001 0.000092 2.00
20 15.59995 19.999% 0.0001 0.000024 2.00

50 45.99990 49,9993 0.0000 000012 2.00

70 6599989 55,9938 0.0001 0.00014 2.00

100 100.00001 $9.9999 0.0001 0.00017 2,00

150 149.99591 144.9957 0.0002 0.00022 2.00

200 200.00007 1999908 0.0003 0.00030 .00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a
level of confidencs of approsimately 95 %,

Request No. 25-66 / 0323

CALIBRATION CERTIFICATE

MTC. ACL.No. 387 / 66

NOMENCLATURE : 1. Atornic Absorption Spectrophotometer “Agilent Technologies”

Multi Analyte Customn Grade Solution, Lot No. S2-MEBT08640

SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsukd1, Sukhumvit Road, Bangchak, Prakanoneg, Bangkok 10260

Model AA240FS, Serial No. MY13160001
2. Working standard solution “Inoreanic Ventures”

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer

(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)

CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 meg/L at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 me/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/1 at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 2483 nm.Fe, 0.20,0.50,0.70,1.00,1.50 me/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/L at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba®, “PanReac AppliChem”
Cadrmnium Lot No. 1152457, Chromium Lot No, 1793249, Copper Batch No. T1170984, Iron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. TB20140A

AMBIENT CONDITIONS : Temperature 22 °C Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference

Material traceable to National Institute of Standards and Technology ( NIST ) by The An

Laboratory. The results are attached herewith.

Calibrated by 1 D E’"m‘}"-’"

( Mr. Danai Srithongkumn )

2 Atipal.

( Mr. Atipat Ratana )

abytical Chemistry

cer

Acting Director of Analytica: gﬁemlstry Laboratory

Ref. 2015266012600366001

Issued Date : 15 February 2023

The results relate only to the items tested/calibrated ar value assigned
Advertising the Report/Certificate and publicity of the results except In full are prohibited unless wiitten permission is obtained from the gavernar of TISTA.
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F-C5-012 Revision; 01 Date; 20-04-65

Head Office

35 Mu 3 Tarmbon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthan| 12120, Theiland

Tel. (86) 0 2577 2000

Fax, (66) 0 2577 9009

E-mail : rumpaigtistr.onth Websitewww tistrorth

Offica/Laboratory

5ol 1€, Banepoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Chanewat Samutprakan 10280, Thailand
Tel, (66) 0 2323 1672-80 ext, 115, 114

Fax. (66) 0 2323 9165
E-mail : mitcgtistr.or.th

Office

FM.EL.MTC.002 Rev.4

196 Phahornyothin Read, Chatuchak, Bangkok 10900,

Thailand |

TeLd m“} m_m“szzs, 5217
F;.?Sé} 02579 85’9%

E-mail ; sumaleegtistr or.th
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Request No. 25-66 / 0323 1/5 MTC. ACL. No. 387 / 66 Request No. 25-66 / 0323 2/5 MTC. ACL. No. 387 / 66
CALIBRATION DATA 2. Precision
1. Noise Level Element| Conc. Absorbance Ave, SD  |9%RSD)
Element cd cr Cu Fe Ph Mn Ni Zn (g o]
e T T T T e - 0.02 |0.0085) 0.00840.0090| 0.0089 | 0.0089 | 0.0090 | 0.0086 | 0.0092| 0.0090 | 0.0089 | 0.009] 0.0003 | 2.88
: - . cd | 030 |0.0993]0.1001|0.1007| 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998| 0.0999| 0.0996 | 0.100] 0.0005 | 0.45
00015 | 00006 | oovos | 00009 | -0.0014 | 00018 | 00002 | -0.0023
0.70 |0.2238) 0.2229 0.2244| 0.2249 | 0.2243 | 0.2233 0.2235| 0.2231 | 0.2251| 0.2240| 0.224| 0.0007 | 0.33
00014 | 00006 | 00010 | -0.0009 | 00015 | o008 | -0.0004 | -0.0015
0.10 |0.0088) 0.0087 | 0.0094| 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095 | 0.0076 | 0.0085 | 0.009| 0.0006 | 7.25
00021 | -0.0008 | 00013 | 00010 | 00005 | 00005 | -0.0008 | -0
0004 cr | 030 |0.02570.0265] 0.0255| 0.0270| 0.0266 | 0.0258| 0.0261 | 0.0262] 0.0274 | 0.0262] 0.026 | 0.0006 | 2.25
f0000 | 9:0t2 | Ofond | Dobho | 008 | DOUMY | 00020 | 0000 0.70 | 0.0573] 0.0590] 0.0580| 0.0576 | 0.0578| 0.0579| 0.0593 | 0.0599 0.0586 | 0.0594 | 0.058 ] 0.0009] 1.51
00021 | 00011 | 00011 | 00003 | 0.0006 | 0.0009 | -0.0002 | -0.0013 0.05 | 0.0083| 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080| 0.0087 | 0.0092| 0.008 | 0.0005 | 5.5
00017 | -0.0009 | 0.0001 | -0.0015 | 0.0010 [ 0.0007 | 00001 | -0.0016 cu | 030 |0.0430|0.0944] 0.0426| 0.0429| 0.0435 | 0.0432| 0.0428 | 0.04a1 | 0.0427| 0.0436 | 0.043| 0.0006 | 1.01
0.0024 | -0.0012 | 0.0004 | -0.0002 | 0.0008 | -0.0005 | -0.0012 | -0.0019 0.70 |0.0981] 0.0992 | 0.0990| 0.0997 | 0.0977| 0.0986 | 0.0990 | 0.0982| 0.0988 | 0.0980 | 0.099| 0.0006 | 0.63
00011 | -0.0002 | 00015 | -0.0004 | 00004 | 00008 | -0.0003 | -0.0017 0.10 |0.0109) 0.0104 | 0.0087] 0.0100| 0.0087| 0.0094 | 0.0102| 0.0092| 0.0094 | 0.0100 | 0.010] 0.0007| 7.53
Absorbance 00017 | 00000 | 00009 | ooooa | oooo1 | 00015 | -0.0009 | -0.0024 Fe | 050 |0.0456]0.04920.0450| 0.0444 | 0.0a50| 0.0455| 0.0a55 | 0.0441 | 0.0446 | 0.0444| 0.045| 0.0006 | 1.27
00019 | -0.0004 | 00004 | 00000 | 00006 | 00010 | -0.0005 | -0.0016 1.00 | 0.0904 | 0.0901 | 0.0891 | 0.0876| 0.0873 | 0.0901 | 0.0876 | 0.0886 | 0.0879 | 0.0901 | 0.089| 0.0012] 1.28
0.0016 -0.0025 0.0003 0.0005 0.0009 -0.0004 | -0.0013 | -0.0016 0.20 |0.0093| 0.0099]0.0104 ] 0.0102] 0.0104 | 0.0109 | 0.0102| 0.0103] 0.0115] 0.0117 | 0.010] 0.0007 | 6.85
00018 | -0.0014 0.001 -0.0009 | -0.0006 | 0.0010 | -0.0004 | -0.0017 Pb 0.70 |0.0344 ) 0.0336 | 0.0336 | 0.0328 | 0.0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350| 0.034 | 0.0007 | 2.02
oo | o006 | ‘oosit | oooss | oooti | oooos | otood | -Gooos 1.50 | 0.0709| 0.0718| 0.0706 | 0.0713 | 0.0698 | 0.0718] 0.0712 | 0.0713] 0.0715 | 0.0719] 0.071 | 0.0006 | 0.90
e e [ [ [ 0.05 [0.0115] 00130 0.0131| 0.0127| 0.0135| 00136 | 0.0124 | 0.0133 | 0.0124 | 0.0130 | 0.013| 0.0006 | 4.88
S | oz | ootoe | <ooer | Go | dooie. | anens | ibes Mn | 030 |0.0709|0.07000.0714| 0.0704 0.0700| 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700 | 0.070] 0.0007 | 0.95
S RS [P ppw— | = (8o ppo— 0.70 |0.1619]0.1633 | 0.1646| 0.1638| 0.1646 | 0.1614| 0.1632| 0.1614| 0.1636| 0.1652| 0.163| 0.0014| 0.83
0.10 |0.0113] 0.0105|0.0113| 0.0114| 0.0110] 0. X 0112 0.0107| 0.0117| 0.011| 0.0002| 3.4
00010 | -0.0015 | 0000z | 00004 | 00017 | 00011 | -0.0018 | -0.0012 ot bR e
Ni | 050 [0.0509]0.0517|0.0508| 0.0502| 0.0517]| 00516 0.0516 | 0.0523| 0.0518| 0.0503 | 0.051] 0.0007| 1.26
00016 | -0.0011 | 00013 | 00003 | 00007 | 00026 | -0.0006 | -0.0006
1.00 | 0.0997 | 0.1006 | 0.1006 | 0.1006 | 0.0996 | 0.0998| 0.1007 | 0.1000] 0.1013 | 0.0999 | 0.100 0.0006 | 0.55
00001 | -0.0007 | 00009 | -0.0003 | 00008 | 00008 | 00000 | -0.0001
0.05 |0.0315|0.0309 | 0.0322| 0:0304| 0.0329| 00312 | 0.0313]| 0.0319| 0.0308 | 0.0311 | 0.031| 0.0007| 2.35
Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0.001 -0.001 ,
1= o zZn | 030 |0.1705|0.1728) 0.1688 0.1693 | 0.1711 | 0.1704 | 0.1704 | 0.1707] 0.1708 | 0.1688 | 0.170| 0.0012] 0.70
0.70 |0.3559| 03572 | 0.3548| 0.3560 | 0.3559 | 0.3550 | 0.3579 | 0.3552| 0.3574 | 0.3573 | 0.356 | 0.0011 | 031
Continue 2/5 Continue: 375
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prahibited urltess written permission is obtained from the governor of TISTR.
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Request No. 25-66 / 0323 3/5 MTC. ACL. No. 387 / 66
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/) {me/l) (96) (rmig/1)
0.02002 0.021 0.001 4.90 + 0.005
cd 0.20030 0.298 -0.002 0.77 + 0.005
0.70070 0.675 0.026 3.67 + 0.008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM| Readine Error of Measurement | Error of Measurement | Uncertainty
(me/l) (me/l) (me/l) (96) (me/)
0.1001 0.101 0.001 0.90 + (.009
Cr 0.3003 0.293 -0.007 243 + 0.012
0.7o07 0.648 -0.053 7.52 + 0.023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(ma/l) (mg/) (me/t) (%) (mg/l)
0.050 0.046 -0.004 8.00 + 0.003
Cu 0.300 0.289 -0.011 367 + 0.009
0.700 0.674 -0.026 371 + 0.020
Continue 4/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
Dt~

Request No. 25-66 / 0323

4/5

3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/l) (me/l) (mg/l) (96) {me/l)

0.100 0.095 -0.005 5.00 + 0.014

Fe 0.500 0.474 -0.026 520 + 0.016

1.000 0.950 -0.050 5.00 + 0.029

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Elerment | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(me/1} (me/1) (me/l) (%) (me/l}

0.200 0.207 0.007 3.50 + 0.014

Pb 0.700 0.673 -0.027 3.86 + 0.030

1.500 1417 -0.083 553 + 0.061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/1) (me/l) (me/1) (96) (me/l)

0.04995 0.046 -0.004 79 + 0.005

Mn 0.29970 0.294 -0.0057 1.90 + 0.007

0.69930 0.694 -0.0053 0.76 +0014

Continue 5/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
L

The resuits relate only to the items testad/callbrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR

The results relate enly to the items tested/calibrated or value assigned.
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

ITISTR

Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com m:;maﬁ
Request No. 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66 CERTIFICATE OF CALIBRATION
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty GITfeseNG.: SP22010 Fago: Lots
(mg/t) (mg/t) (me/l) (90) {ma/l)
R = 6 290 Bo— Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Ni 0.5005 0.501 0.001 0.10 +0.018

10010 o 5b14 i O Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm. Bangkok 10260

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

Location of calibration : Laboratory 315

{ma/l) (mg/l) (me/l) (96) (me/l)
0.050 0.0d6 -0.004 8.00 » +0.013

Zn 0.300 0311 0011 367 40013 Equipment:  UV-Vis Spectrophotometer
0.700 0.665 -0.035 5.00 + 0.019

Manufacturer :  Agilent Technologies
Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95% - Model : Cary 60
Calibrated by 1...2% S;ttf'?f:__ APPIOVEd by..... e SN ..... Serial No.:  MY15410009
(Mr. Danai Srithongkum) (MisS*STS
3 Ati pa + Senials;gw l'l(ﬁ‘lcer ID No. : N/A
(Mr. Atipat Ratana) Acting Director of
Received Date : 23 May 2022

Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023 Calibration Date ; 23 May 2022

Issne Date : 26 May 2022
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

End of Certificate Condition Instrument :  Good
Calibrated by : Approved by : 2
y fye PR by %R oY
( Mr.Tanawut Rittidach ) ( Ms, Chonthicha Sangngern )
The results relate anly to the items tested/calibrated or value assigned, Technical Manager Quality Manager

Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtalned fram the gevernar of TISTR,

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

FM.BLMTC.002 Rev.d

The pability of the | y and its tracesbility to recognized national standards and to the unit of measurement realized at the corresponding
Head Office Office/Laboratory Cffice
35 Mu 3 Tambon Krlorig Ha, Amphoe Khlong Luang,  Sai 1C, Banepoo Industrial Estate, Sukhumwit Road, 196 Phahenyothin Road, Chatuchak, Bangkak 10900, national standards faboratory, This certificate may not be reproduced other than in full except with the prior written approval of the DQE"Scrviccs Co,, Lid,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thalland  Thalland L]
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 T‘mmﬁ\lwmuqﬂ 5225, 5217 ln
Fax. (66} 0 2577 9009 Fax (66) 0 2325 9185 Fax. (66 0 2572 8592 PM-?UB-&Z ROT /1172021

E-rriall : rumpai@tistrorth Websiteswwwitistrorth  E-mail - mitc@tistr.orth E-mail ; sumatee@tistror.th



DQE Bervices Co.,Ltd.

DQE Services 32 SeiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo/@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP22-016 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 e
Relative humidity 55+20 %RH
Calibration method : In-house method CP-0] Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard 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 to the International Sysiem of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC 90 nm/min

Scan Interval of UUC: 0.15 nm.

Resolution of UUC: Photometric 0.0001 Abs.

Wavelength 0.1 nm.

naslunuay
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DQE Services Co.,Ltd.

DQE Services

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

32 Sei Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

HEC.TISITIS 17028
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-016

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
456 0.5787 0.5755 0.0032 0.0031 2.00
1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
4 0.5607 0.5588 0.0019 0.0034 2.00
1.0247 1.0232 0.0015 0.0035 2,00
2.1229 2.1211 0.0018 0.0082 2,00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5236 0.5197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
L 0.5191 0.5171 0.0020 0.0031 2.00
1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2,00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
>0 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
_— 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
9 § N ; JI ! 4
1.9294 1.9265 0.0029 iU 0082 2.00 at

Q
FM-708-02 RO1 1/11/2021



DQE Services Co.Ltd,
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprac, Ladprao. Bangkok 10230
Services Y
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com HscTsi s trias
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.0001 -0.0001 0.0050 2.00
0.7478 0.7421 0.0057 0.0056 2.00
545 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
214 0.0000 0.0000 0.0000 0,0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
50 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
1
naslunuay
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com Wenan i
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5o0f5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) {nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2875 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 445.4 0.54 0.18 2.00
453.66 453.2 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00
536.59 536.2 0.39 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.5 0.00 0.183 2.00
513.47 5135 -0.03 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.0 0.17 0.18 2.00
58535 585.0 035 0.20 2.00
684.40 684.7 -0.30 0.18 2.00
740.72 740.8 -0.08 0.20 2.00
T48.55 T48.5 0.05 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.0 0.28 0.18 2.00
Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded ity of U is stated as the standard inty of Itiplied by the coverage Mctor & ,
which for a nomsal distribution corresponds to u coverage probability of approximatcly 95%
< * Indicates non TISI aceredited 1
- End of Cerificae - naslununy

FM-708-02 RO1 1/11/2021



DQE Services Co.,Lid.
DQE Services 3250 Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpreo, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfoi@gmail.com NSC-TISTIS 17035

CALIERATION 0404

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-008 Page 1 of 5

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

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

Location of calibration : Laboratory 213

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.: 21E22-009

ID No. : UAE.WAT.051/2564

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

DQE Services Co.,Ltd.

DQE Services

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

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

NSC.TISTIS 17028
CAUBRATION D404

REPORT OF CALIBRATION

Certificate No.: SP23-008 Page 2 of 5
Environment Condition : Ambient Temperature 25 + 5 6
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 Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 Qctober 2023
Wavelength Standard set 25758 95915 22 October 2023

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

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Calibrated by : Ag! ] ,:15 Approved by : 94 Slq)"]
(P 4]
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangnpem )
Technical Manager Quality Manager

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

The measurement capability of the Iaboratory and its traceability to recognized national standards and 1o the unit of measurement realized at the corresponding

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

naslunuay

FM-T08-02 RO1 1/11/2021

Scan Interval of UUC :

Resolution of UUC : Photometric

Wavelength

NIt

0.001 Abs.

0.1 nm.

naslunmuay

FM-708-02 ROT 1/11/2021



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com s
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Corr Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
456 0.5787 0.574 0.0047 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.182 0.0080 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
L 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
465 0.5236 0.520 0.0036 0.0030 2,00
0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.516 0.0031 0.0031 2.00
el 1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
S 0.5523 0.550 0.0023 0.0030 2.00
1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
o 1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 'w al
L L

FM-T08-02 RO1 171172021

DQE Services Co.,Ltd,
. 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B ,
DQE Services 2 S
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com SeCTisL T Aoz
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
T 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.744 0.0038 0.0057 2.00
" 0.0000 0.000 0.0000 0.0050 2.00
57
0.8686 0.863 0.0056 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2912 0.290 0.0012 0.0051 2.00
54 0.0000 0.000 0.0000 0.0050 2.00
i 0.6448 0.639 0.0058 0.0055 2.00
1
naslunmuay

FM-T08-02 RO1 1/11/2021




5 Py . A,
DRESpvickCadlet. HANNRA Hanna Instruments (Thailand) Ltd. £08=7%
’ 32 Soi Ladprao-Wanghin 53, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 . ’ i S e s ; m‘: AT Retiora Aeeraaiatos Board
DQE Services instruments 106768 soi R pisek 24, pisek Rd., Samsen-nok, z ”/‘;_?::‘\“:? Reencoizeo
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com HEC LI fr0ss Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 ‘4,4‘!:::\.‘\‘.\‘ :M.lll\::;l—:ﬁu:nm
REPORT OF CALIBRATION Certificate No. : HIT-2312-(342
Page:lof 2
Certificate No. : SP23-008 Poge 5ot CERTIFICATE OF CALIBRATION
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor Equipment : COD Test Tube Heater
{am) (om.) (am.) (om.) k Meter Model : HIB39800-02 Serial No.:  HO1835001
241.72 241.0 0.72 0.18 2.00 Tube Heater : 25 Vial Capacity Accuracy:  +2°C
279.45 278.8 0.65 0.18 2.00 Temperature Range : -10°Cto 160 °C Temperature of Reaction : 150°C
287.81 2879 009 L2 = Ambient Temperature : (25 42)°C Relative Humidity : (50 + 15 )% RH
. 333.5 56 B 2 B
i e % 018 % Manufacturer : Hanna Instruments Made in : Romania
360.93 360.5 0.43 0.18 2.00
Condition As-Received : Used Product Reference: RE230392
418.59 418.0 0.59 (.18 2.00
Customer name : United Analyst and Engineering Consultant Co., Ltd.
445,94 445.8 0.14 0.18 2.00
3 Soi Ud k 41, Sukh it Rd., B: i
453.66 453.0 0.66 0.18 2.00 B e angehak
460.02 459.5 0.52 0.18 2,00 PheakNanong, Bengkol 10260
53659 536.5 0.09 0.18 2.00 Recelved.dates § March 2023
637.08 638.0 -0.02 0.18 2.00 Calibrate date : 10 March 2023
431.38 430.6 0.78 0.18 2.00 Issue date : 20 March 2023
472.50 472.0 0.50 0.18 2.00 Calibrated Location : Hanna Instruments (Thailand) Ltd.
513.47 513.0 0.47 0.18 2.00 Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
el 5283 0:38 e S CP-04 by using certified reference material.
573.17 57137 =053 0.18 2.00
58535 585.0 0.35 0.20 2.00 7=
Jﬁ Mr. Pichit Petthong z /:/
684.40 684.0 0.40 0.18 2.00
Calibrated by : O Mr. Jakkapob Pentisan Approved by:  Mr. Anan Suwanchaisakul
740,72 740.5 0.22 0.20 2.00
O Mr. Channarong Soinak Authorized Signatory
T48.55 T48.5 0.05 0.18 2.00 ®
807.03 807.0 0,03 0.18 2.00
879.28 879.5 -0.22 0.18 2.00

Remark ; - UUC = Unit Under Calinration This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only.
= N/A = Not Avaiahle

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

- The result led inty of U i stated as the standard inty of Itiplied by the ge factor k|

approval of the head of Hanna Instrument (Thailand).

whigh for » normal distribution ponds to a probability of app Iy 95%

= * Indicates non TIS! aceredited

Endorceonitone - 1ONEISLNAIUAN ionenslupauny
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BRI

instruments

Certificate No. : HIT-2312-0342

Page:2of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A MY 44065265 WK2207-065-1 WK Electric Co., Ltd.
Switch Unit
Calibration Result:
Measurement Temperature Source Accuracy for COD Reactor
Capacity | Nominal Value | Average Value | hUncertainty | iHTolerance of | Acceptance
(Vial) (°c) (°c) (°c) uuc (°c) Criteria
25 Vial 150.0 150.3 0.59 2 Pass
Figure: Shows the location of the temperature source.
(1A) (24) (3A) (4A) (SA)
149.78°C | 150.31°C | 15063°C | 149.93°C | 150.31°C
(1B) (2B) (3B) (4B) (5B)
150.35°C | 150.18°C 149.93°C 150.18°C | 150.21°C
(1C) (2C) (3C) (4C) (5C)
150.24°C | 151.10°C | 150.80°C | 150.36°C | 150.86°C
(1D) (2D) (3D) (4D) (5D)
150.16°C | 149.77°C 150.22°¢C 150.67°C | 150.43°C
(1E) (2E) (3E) (4E) (5E)
149.94°C | 150.44°C 150.06°C 150.63°C | 149.29°C

Remark: The Aceeptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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

k=2, providing a level of confidence of approximately 95%.

** End of certificate **

wnensluauny

1

TEL. 0-2717-3000-24  FAX. 0-2719-3484

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

Issue Date :

The Uncertainties are for a confidence probability of approximately 95% .

This certificate may not be reproduced other than in full, exce

approval of the head of Calibrotion and Testiog

Turbidity Meter
Oakton

T100IR
1120801017
UAE.WAT.056/2563
Used Item

31 August 2022

05 September 2022

2208-1106WSC-1

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250

Cert.No.: 22CH1184
Page.: 1 of 2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10280

(25 + 2.5) °C

(50 * 20) %

In - house method : CP-CH11

based on direct measuremeant by
using Formazin standard solution

Walalak Sirthean

Mol

Approved Signatory

6 September 2022

pt with the prior wristen

ment Services,

~ wamslumuny

A 0009588



Cert.No.: 22CH1184

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due date
1) Thermo-Hyagrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance NO3679 140RC0O01 21MM429 21 Sep 2022
2, Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493847 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU) (NTU) (£NTU) k

0 0.00 0.0062 2.00
20 201 0.39 2.00
100 102 0.74 2.00
400 403 1.5 2.13
800 804 2.1 2.20

Remark - UUC” = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 95 %.
-00o-

enslaumugal’
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gdu fsuaTie A5hasei
1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®
3 | Barium Digestion, Inductively Coupled Plasma Method'™
4 | gBHC Liguid-Liquid Extraction, Gas Chromatoeraphic Method!™
5 B_BHC Liguid-Liquid Extraction, Gas Chromatographic Method™
6 | &-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
T Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Medification Method™!
2) 5-Day BOD Test, Membrane Electrade Method™
9 | Cadmium 1) Digastion, Direct Air-Acetylene Flame Method™
2] Digestion, Electrothermal Atomic Absorotion
Spettrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Cxygen Demand 1) Clesed Reflux, Titrimetric Mathod®
2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titrimetric Method®
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!®!
12 | Chromiurmn 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'®
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometiic Method™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
3) Digestion, Inductively Coupled Plasma Methad!™
15 | Cyanide 1) Distillation, Colerimetric Method™

2) Flow Injection Analysis Method™ r:,y‘i\“\)

-
a1y aTuaiiy BRI

16 |op-DOT Liquid-Liquid Extraction, Gas Chromatographic Method!™
17 | 44-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4'DDE Liquid-Liquid Extraction, Gas Chromatographic Method'"
19 | 4.4-DOT Liguid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liguid-Liguid Extraction, Gas Chromatographic Method™
22 | Endosulfan Il Liquid-Liguid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liguid-Liquid Extraction, Gas Chromatoeraphic Method!®
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) ledometric Method™

2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method!™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™!
30 | Hexavalent Chromium 1) Colarimetric Method™

2) Extraction, Direct Alr-Acetylene Flame Method!®
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Methad!

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atornic Absorption Spectrometric

Method"™
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Methodmjvt}'l]

16 o,p-DDT...

36 Oil & Grease...
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36 | Cil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methad™
2) Soxhlet Extraction Method!™

37 |pH Electrometric Method™

38 | Phenols 1) Distillation, Chleroform Extraction Method™
2) Distillation, Direct Photornetric Method™

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®!
2) Digestion, Inductively Coupled Plasma Method™

40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods'™

42 | Total Dissolved Solids Dried at 180 °C*

43 | Total Kjeldahl Nitrogen Serni-Micro-Kjeldahl Method!

44 | Total Suspended Solids Dried at 103-105 °C"

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method,
Colorimetric Method; Calcutation
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

46 | Zinc 1) Digestion, Direct Alr-Acetylene Flame Method'™

2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™

JHldeu F1UTY 126 598015

3) Digestion, Inductively Coupled Plasma Method™

A6 CURHTTES FBhaszi

1 Acenaphthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chrormatographic/Mass
Spectrometric Method™

3 | Aldrin 1) Liquid-Liquid Extraction, Gas Chromatoeraphic

Method™
2) Liquid-Ligquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™ %lr\frﬂ\}

10

14

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz{a)anthracene

Benzene

Benzolb)fluoranthene

Benzol(kifluoranthena

Benzoic acid

Benzolalpyrene

1) Liquid-Liquid Extraction, Gas Chromatagraphic

Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Inductively Caupled Plasma Method®

1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method®
Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Metnod™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2} Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chrornatographic/Mass
Spectrometric Method™

1) Ligquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method'™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[‘u%nw";.)

4 Anthracene...

15 Benzolg,h,ilperylene...




~o-

=,
3
5

H1TURNY

FBhATEd

fndiu

f1TuANY

Bz

15

j—
L= 3

18

19

20

21

22

23

24

25

26

27

28

29

Benzolg,h,)perylene

Bis(2-chloroethyl)ether

Bis(Z-ethylhexyljphthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroanilineg

Chlorobenzene

1) Liguid-Liguid Extraction, Gas Chrematographic
Method™

2) Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™

Digesticn, Inductively Coupled Plasma Method™

gued rlasma Ve

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad!®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1) Digesticn, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestian, Inductively Coupled Plasma Method!®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectromeatric Method™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method[‘r%mw

30

31

32

33

34

35

36

37
38
39

a0

41

Chlerodibromormethane

Chlorgform

2-Chloraphenol

Chramium

Chromium (II1)

Chromium (Vi)

Chrysens

Cyanide
24-D
coD

DDE

oot

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!®

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation!®

2) Digestion, Inductively Coupled Plasma Method;
Colormetric Method; Calculation™

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method!!

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Distillation, Colerimetric Method™

Ligquid-Liquid Extraction, Gas Chromatographic Method™

1} Liquid-Liquid Extraction, Gas Chromatographic

Method

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic

Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1) Liquid-Liguid Extraction, Gas Chromatographic

Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™ %q‘ﬂh.l

30 Chlorodibromomethane...

42 Dibenz(a,h)anthracene...
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42 | Dibenz(a,hlanthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

43 | Din-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

4¢ | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

46 | 1,4-Dichlorcbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 | 3,3'-Dichlorobenzidine Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™

49 | 1,2-Dichtoroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1,1-Bichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

51 | cis-1,2-Dichloroethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®

52 | trans-1,2-Dichloroethylene Puree and Trap Gas Chromatographic/Mass
Spectrometric Method!®!

53 | 2,4-Dichlorophenal Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spactrometric Mathod™

57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic

Method®
2) Liguid-Liquid Extraction, Gas(\Chro)r:]atographid
Mass Spectrometric Method™ BTRAN

58

59

60

61

62

63

64

65

66

67

68

69

Diethyl phthalate

2 4-Dimathylphenal

2.8-Dinitrophenol

2 A-Dinitrotolusne

2, 6-Dinitrotoluene

Di-n-Octyl phthatate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorens

Heptachlor

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas.Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method!™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatoaraphic/Mass
Spectrometric Method™

1) Ligquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Ligquid Extraction, Gas Chrematographic/
Mass Spectrometric Method!™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method"

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrormetric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodl‘”%m{@}

58 Diethyl phthalate...

70 Heptachlor epoxide...
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70

71

72

73

74

75

76

T

78

78

80

81

Heptachlor epaxide

Haxachlorobenzene
Hexachlore-1,3-butadiene
n-Hexane

o-HCH

B-HcH

y-HCH

Hexachlorocyclopentadiena
Hexachloroethane
Indenol(1,2,3-cd)pyrene
|sophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"

2} Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method!“!

2) Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™

1} Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquigh-Liquid Extraction, Gas Chromatographic/
hviass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!™ % TN*

82 Manganese...

82

83

84

85
86

87

88

89

90

91

93

54

95

Manganese

Mercury

Methanol

Methoxychlor
Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzens

N-Nitrosodiphenylamine

N-Nitrosodi-n-progylamine

1) Digestion, Direct Air-Acetylene Flame Methad™

2) Digestion, Electrothermal Atomic Absorption
Spectromatric Methad™

3) Digestion, Inductively Coupled Plasma Method!®
Digestion, Cold-Vapor Atomic Absorgtion Spectrametric
Method™

Purge and Trap Gas Chromatographic/Mass:
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatoeraphic Methad!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!!

1} Ligquid-Liguid Extraction, Gas Chromatographic
Method

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™" ; NALl

96 Polychlorinated Biphenyls...
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96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method
- PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
-PCB-1254
- PCB-1260
97 | Pentachlorophencl Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
98 |pH Electrometric Method™
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
101 | Pyrene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2} Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method!®
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
107 | Toluene Purge and Trap Gas Chromatographic/Mass

Spectrometric Merhod"‘”‘%".-m?\l

du ansuaiy ATl

108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™®
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
“Spectrometric Method™

109 | TPH (Cs- Ca) 1) Purge and Trap, Gas Chromatographic Method!#2!
2) Purge and Trap, Gas Chrematoeraphic/Mass
spectrometric Method!#

110 | TPHA{Cs— Cig) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatoeraphic Method??!

111 | TPH (Coyg— Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatoeraphic Method®'!

112 | 1,2,48-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

115 | Trichleroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chramatographic/Mass
Spectrametric Method™

119 | Vanadium Digestion, inductively Coupled Plasma Method™

120 | Vinyl acetate Purge and Trap Gas Chromatographic/iass
Spectrometric Method!™

121 | Winyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

122 | m-Kylene Purge and Trap Gas Chrematographic/Mass
Spectrometric Method!™!

123 | o-Xylene Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ Sy Y

108 Toxaphene...

124 p-Xylene...
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124 | p-*ylene Purge and Trap Gas Chraomatographic/Mass
Spectrometric Method™
125 | ¥ylene (Total) Purge and Trap Gas Chrormatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acstylene Flame tethad™

2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method'™

YO
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1

Antimony

Arsenic

Cadmium

Carbon Monoxide
Chlorine

Chromiurm

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Mathod!!
2] Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method™

Isokinetic Sampling, lon Chromatographic Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene

i Wbl 5
t

Plasma Method™!

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method'™

2) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

-y~

Absorption Sampling, Gas Chromatographic Methcd[sf‘rr\m

10 Digxins/Furans...

A1 AsuaTY FEhnTed

10 | Dioxins/Furans lsokinetic Sarmpling®™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chrematosraphic Method™

12 | Hydrogen Fluoride Isokinetic Sarnpling, lon Chromatoeraphic Method!™

13 | Hydrogen Sulfide Absarption Sampling, lodometric Method™

14 | Lead 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasra Method™

16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

17 | Nickel 1) Isckinetic Sarmpling, Digestion, Direct Air-Acetylene
Flame Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

18 | Opacity Ringelmann's Method™

19 | Oxides of Nitrogen 1} Absarpticn Sampling, Phenoldisutfonic acid Method™
2) Instrumental Analyzer Method™

20 | Selenium 1} Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Abscrption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling; Bariurn-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™!

22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method'®

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

24 | Vanadium lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

b) 25 | Xylene 1) Bag Sampling, Gas Chromatographic Method™ \_\

2) Adsorption Sampling, Gas Chromatographic Method%ﬂ

b

ﬁqﬂﬁga..,
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1 | Aldrin

2 Antimony
3 | Arsenic

q Barium

5 | Beryllium

6 Cadmium

7 | Chlordane

8 Chromium

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®##2
2) Ultrasonic Extraction, Gas Chromatographic
Methad192

Digestion, Inductively Coupled Plasma Method!

7,131

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method?4!¥

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method %'

3) Digestion, Hydride Generation/Atormic Absorption
Spectrometric Method(™#

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®61

2) Digestion, Inductively Coupled Plasma Method!™?!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?%13

2) Digestion, Inductively Coupled Plasma Method!™!¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method#514

2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method? ¥

3) Digestion, Flame Atomic Absorption Spectrometric
Method 1

4) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Separatory Funnel Liquid-Ligquid
Extraction, Gas Chromatographic Method?##!

2) Ultrasonic Extraction, Gas Chromatographic
Method"%*

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methaod®51%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&'¥ :c’l el

10

11

13

14

Chrarnium (1)

Chromium (V1)

Cobalt

Copper

2,4-D

DD

Calculation

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™%

4) Digestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method: Waste Extraction, Colorimetric
Method; Calculation'251%18

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Meathod; Waste Extraction, Colorimetric Method:
Calculation*5131¢!

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorirmetric Method;
Calculation! #1918l

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;

[7.8.13,16]

1) Waste Extraction, Colorimetric Method /!¢

| 2) Alkaline Digestion, Colarimetric Method ™%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®81%

2) Digestion, Inductively Coupled Plasma Method- 4

1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method241%

2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method @64

3) Digestion, Flame Atomic Absorption Spectrometric

Aosite T7.148]
Vi o

4) Digestion, Inductively Coupled Plasma Method!"1%

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!®22

2) Ultrasonic Extraction, Gas Chromatographic
Methodlf

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®##

2) Ultrasonic Extraction, Gas Chromatographic

3) Digestion,...

[10,22] =
Method™? ‘r{‘.r\f\‘;)i

15 DDE...
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15

16

17

19

20

21

22

DDE

DoT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®®*?

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method1e22!

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®%%%

2) Ultrasonic Extraction, Gas Chromatoeraphic
Methodilﬂ.zﬂ

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?##

2) Ultrasonic Extraction, Gas Chromatographic

Method! 82

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method2%#!

2} Ultrasonic Extraction, Gas Chromatographic

Methad 102

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method %27

2) Ultrasonic Extraction, Gas Chromatoeraphic

Method 1022

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®®"!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?53

3) Digestion, Flame Atomic Absorption Spectrometric
Method!

9) Digestion, Inductively Coupled Plasma Method!""
1) Waste Extraction, Separatory Funnel Ligquid-Liquid
Extraction, Gas Chromatographic Method?%22

2) Ultrasonic Extraction, Gas Chromatographic
Method! 1042

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absarption Spectrometric Method™

2) Waste Extraction, Digestion, Inductively Coupled
Plasra Method 2613 {;‘f e

3) Digestion,...

23

24

25

28

Methowychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1258

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 \5-Trichlorobiphenyl

- 2,4' 5-Trichlorobiphenyl

- 2,2'3,5-Tetrachlorobiphenyl
- 2,2' 5,5 Tetrachlorobiphenyl
- 2,34 4" Tetrachlorobiphenyl
-2,2345-
Pentachlorobiphenyl

3) Digestion, Cold-Vaper Atomic Absorption
Spectrometric Method™

4) Digestion, Inductively Coupled Plasma Method ™!
5) Thermal Decomposition Amalgamation and Atormic
Absorption Spectrametric Method™”

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method2##

2) Ultrasonic Extraction, Gas Chromatographic
Method!"%42

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!283

2) Digestion, Inductively Coupled Plasma Method™?
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?5%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad®%1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™'¥

1) Digestion, Inductively Coupled Plasma Method™™
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®%2!

2) Ultrasonic Extraction, Gas Chromatographic
Method®2% 1)

-2,2455.,
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28
29

-2,2'455'-
Pentachlorabiphenyl
-2334.6-
Pentachlorobiphernyl
-223448'5-
Hexachlorobiphenyl
-2,23455-
Hexachlorohiphenyl
-2,2.3.5,5,6-
Hexachlorobiphenyl
-2244 55
Hexachlorobiphenyl
-2,2,33,44.,5
Heptachlorobiphenyl
-2,2,3,44,5,5"-
Heptachlorobiphenyl
-2,23445.6-
Heptachlorobiphenyl
-2234.55 6
Heptachlorobiphenyl
-22334,4,55,6-
Nenachlorobiphenyl
Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spactrometric
Methiod %28

Y] b g tn [k i3 o
£ WLTa30NIc cAmatnon, W1as Wi

d[m.zs]

s e i
Tomatogiapnic/ viass

Spectrometric Metho

Electrometric MethodB5

1) Waste Extraction, Digestion, Hydride
Generation/Atornic Absorption Spectrometric
Method.}?.h.?.o]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®!3

3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method ™"

1) Digestion, Inductively Coupled Plasma Method'

]

3
3
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30

31

32

33

34

35

Silwver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?®!%

2) Digestion, Inductively Coupled Plasma Method!1#
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method®®!¥

2} Digestion, Inductively Coupled Plasma Method™ ™!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method??#!

2) Ultrasonic Extraction; Gas Chromatographic
Method!1%%

1) Waste Extraction, Purge and Trap, Gas
Chrormatographic/Mass Spectrometric Method %4

2] Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'»#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&!*

2) Digestioln, Inductively Coupled Plasma Method™'#

1) Waste Extraction, Di'gestion, Flame Atomic Absorption
Spectrometric Method?#1%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method&!*

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™

4) Digestion, Inductively Coupled Plasma Method!%

ddu asuaie ERRIERET
1 Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Method[miﬂ.]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method1%2¢
2 | Acetone Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method 2% <prool

30 Silver..

3 Aldrin...
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12

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz{alanthracene

Benzene

Benzolb)fluoranthene

Benzolkifluoranthene

Benzoic acid

Benza(alpyrene

1) Ultrasonic Extraction, Gas Chromatographic
Methog!®=2!

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! 2!

1) Ultrasonic Extraction, Gas Chromatographic
Method!%*!

2} Ultrasonic Extraction, Gas Chromatosgraphic/Mass
Spectrometric Method! %!

Digestion, Inductively Coupled Plasma Method™!?

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method'™™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromietric Method "%

Digestion, Inductively Coupled Plasma Methad!™¥

1) Ultrasonic Extraction, Gas Chromatographic
Methad®2

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method! %!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! ™%

1} Ultrasonic Extraction, Gas Chromatographic
Method"m'za'

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%#%!

1) Ultrasonic Extraction, Gas Chromatographic
Method[lozﬂl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 02!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™?2

1) Ultrasonic Extraction, Gas Chromatographic
Method“”l‘]

2) Ultrasonic Extraction, Gas Chroratographicz’Mass
Spectrometric Method" =l

15 Benzolg hilperylene...
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15 | Benzolg,h,ijperylene 1) Ultrasonic Extraction, Gas Chromatographic
Method( 1024
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog %!

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis{2-chloroethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*

18 | Bis(2-ethylhexyllphthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*2%

19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%2%!

20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2!

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22!

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™2%)

23 | Cadmium 1) Digestian, Flame Atomic Absarption Spectrometric
Method
2) Digestion, Inductively Coupled Plasma Method ™

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%#!

25 | Carbon disulfide Purege and Trap, Gas Chromatographic/Mass
Spectrometric Method"22*!

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ##

27 | Chlerdane 1) Ultrasonic Extraction, Gas Chromatographic
Method!1022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*#%

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%2

29 | Chiorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%

30 | Chlgrodibromomethane

Purge and Trap, Gas Chromatograpfhic/m’lass

- 12285
Spectrometric Method"## = wml

31 Chlorofarm...
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31

32

33

34

35
36

37
38
39

40

41

4z

Chloroform

2-Chlorophenol

Chromiurn

Chrarmium (1)

Chromiurm (V1)

Chrysene

Cyanide
24D
oDD

DDE

ooT

Dibenz(a,hjanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"**%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%25

1) Digestion, Flame Atomic Absorption Spectrometric
Method"*!

2) Digestion, Inductively Coupled Plasma Method ™4
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Methad;
Calculation! #1418

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation 813261

Alkaline Digestion, Colorimetric Method®™!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Methodno.zq]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %2

Extraction, Distillation, Colorimetric Method!?®#%%

Ultrasonic Extraction, Gas Chromatographic Method®”

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1028

1) Ultrasonic Extraction. Gas Chromatoeranhic
Methad?22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method102€]

1) Ultrasonic Extraction, Gas Chromatographic
MethodHe22!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

1) Ultrasonic Extraction, Gas Chromatographic
Method®*

2) Ultrasonic Extraction, Gas Chrarmatographic/Mass

Spectrometric Methocjlln.zsg_w ol
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrornetric Method!%#

44 | 1,2-Dichlorabenzens Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method#2

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatceraphic/Mass
Spectrometric Method22

46 | 1,4-Dichlarobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22!

47 | 3,3'-Dichlorokbenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method**

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!22

49 | 1,2-Dichloroethane Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method*!

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2#1

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22

52 | trahs-1,2-Dichloroethylens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %%

53 | 24-Dichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%%

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method >

56 | 1,3-Dichlorapropene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!"##%

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatoeraphic
Method 1022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%

58 | Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %29

59 | 2,4-Dimethylphenal Ultrasonic Extraction, Gas Chromatographic/fass

Spectrometric Method 028 S

43 Di-n-butyl phthalate...

60 2,4-Dinitrophenol...
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63

64

65

66

67

68

69

70

2 4-Dinitrophenol

2.4-Dinitrotoluene

2.6-Dinitrotaluene

Di-n-Octyl phthatate

Endosulfan

Endrin

Ethylbenzene

Fluoranthens

Fluorena

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatceraphic/Mass
Spectrometric Method%*

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 02!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™%#%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!24

1) Ultrasonic Extraction, Gas Chromatographic
Methodltﬂ,22:

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method" %24

1) Ultrasonic Extraction, Gas Chromatographic
Method'm'zz]

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methoad!®#

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'1#%!

1) Ultrasonic Extraction, Gas Chromatographic
Methogli#2%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 026!

1) Ultrasonic Extraction, Gas Chromatagraphic
MethodH !

2) Ultrasonic Extraction, Gas Chromatographic/Mass

e it o K bl o [HOL20Y
pectrometic Method!

(%3]

1) Ultrasonic Extraction, Gas Chromatographic
Methad!*®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method102¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!!%22

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass

]

o™
Spectrometric Method! " <l

71 Hexachlorobenzene...

A

T2

T3

74

75

76

77

78

79

80

81

82

Hexachlorobenzene

Hexachloro-1,3-butadiens

n-Hexare

CL-HCH

(3-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

lsophorone

Lead

Maneanese

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!1%22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%28

Purge and Trap, Gas Chromatoegraphic/Mass
Spectrometric Method"#2

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%

1) Ultrasonic Extraction, Gas Chromatographic
Methodl1922!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

1) Ultrasonic Extraction, Gas Chromatographic
Method:m.zz]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

1} Ultrasonic Extraction, Gas Chromatagraphic
Methodho.zz]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %24

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method 02

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 2%

1) Ultrasonic Extraction, Gas Chromatographic

MathmALL024]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 224

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

1) Digestion, Flame Atomic Absarption Spectrometric
Method!™

2) Digestion, Inductively Coupled Plasma Method ™!
1) Digestion, Flame Atomic Absorption Spectrometric
Method ™49

2) Digestion, Inductively Coupled Plasma Method™ 2|

83 Mercury...
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Mercury

Methanol

Methoxychlar

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Ni

=

o

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method ™
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™”

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Method™2%!

1} Ultrasonic Extraction, Gas Chromatographic
Method!#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!122]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad? 24

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!*%2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%2!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%24

2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Methog! "¢

1Y Misactiaa
L) LAGESHO, 1

Method[?'”]
2) Digestion, Inductively Coupled Plasma Method™
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AL IS ALUTTIL LD PO SpeU LTUTT e Lrne

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methogl02d

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*®2¥ B{W’JI{

96 Polychlorinated Biphenyls...

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Araclor 1242

- Aroclor 1248

- Araclor 1254

- Aroclor 1260
Polychlorinated Biphenyls

- 2-Chlorabiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichtorobiphenyl

- 2,4° 5-Trichlarobiphenyl

- 2,2,3,5' Tetrachiorobiphenyl
- 2,255 Tetrachlorobiphenyl
- 2.3 4 4'-Tetrachlorobiphenyl
-2.2.345-
Pentachlorobiphenyl
-2.24,55-
Pentachlorobiphenyl
-2,334.6-
Pentachlorabiphenyl
-2,2,34,45-
Hexachlorobiphenyl
-2,234.55-

Hewarhlorohinhemuol
CERSTOICOIDNENY

- 22,355 6-
Hexachlorobiphenyl
-2,24.455-
Hexachlerobiphenyl
-2233.44 5
Heptachlorobiphenyl
-2234455-
Heptachlorobiphenyl
-22.34456-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
Method!%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method**#1

Ultrasenic Extraction, Gas Chromatographic Meth,({fj“‘"”‘?]
SN

-2,2'34.5586.
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Heptachlorobiphenyl
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Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™2#!
98 | Phenanthrene 1} Ultrasonic Extraction, Gas Chromatographic
Method!'?24
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?#
99 | Phenol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method %28
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Methoght¥
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!1%2!
101 | Selenium 1) Digestion, Hydride Generation/Atomic Abserption
Spectrometric Method!™?%
2) Digestion, Inductively Coupled Plasma Method™'?
102 | Silver Digestion, Inductively Coupled Plasma Method! ™!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™#?%
104 | 1,1,2,2-Tetrachloreethane Purge and Trap, Gas Chromatographic/fMass
Spectrometric Method!#2!
105 | Tetrachloroethylene Purge and Trap, Gas Chroratographic/Mass
Spectrometric Method!"##
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!'®#!
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatographic Method!'#2%
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#2
109 | TPH (CogCas) Ultrasonic Extraction, Gas Chromatoeraphic Method!?2!
110 | TPH (Cors-Cas) Ultrasonic Extraction, Gas Chromatographic Method™%2!
111 | 1,2 4-Trichlorobenzene Purge and Trap, Gas Chromatosgraphic/Mass

Spectrometric Method2# = vl

112 1,1,1-Trichleroethane...

fdu dnsunfie FonmTIZA
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%2!
113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22%]
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%#
115 | 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%¢!
116 | 2,4,6-Trichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%24
117 | 1.3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**
118 | Vanadium Digestion, Inductively Coupled Plasma Method!™*
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!!2%!
120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?#!
121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!???
122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%
123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?27
124 | Xylene (Tatal) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%
125 | inc 1} Digestion, Flame Atomic Absorption Spectrometric
Method™
2) Digestion, Inductively Coupled Plasma Method!™
Lang B

L, NTgNTIgRIvVNTIL. Ussn1dnssnsnageatingas, we. 2549, 1594 fvunatuunnie
riuidetlusmefissugsensindea o lsdinmdunaydudemas.
TN M. 4 furea 2509, T 123 meufivw 125 4,
2. NFENTNEAAVNTTL. USSNIANTENSIEAAIATSY, WA, 2508, Has miﬁw"F’%‘qua
viotanitlalldudn. srefivatyiunen, 25 unsim 2549, dudl 123 poufiien 1107 o

=

3. ANIAUTRINTTY. .




~m@-

3, aurmafirnTsudanadauuistsemalng, giﬂ*ﬁmﬂzﬁﬁfnﬁu. Fanindedt 4, AN,
Sauwmshiu, 2547,

4. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC; APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019,

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-B46 Method 30508, 1996.

8. United States Environmental Protection Agericy. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1994.

9. United States Environmental Protection Agency. Test Methads for Evaluation Solid

< e e s otk
2

i ey g = T A R E e R T
Plﬂl VCh L Meth cal 1o ¥ runiey LI\.'UIU‘]..IL‘UI\.I CAllaLuun. av

hysical/Chemical Methods. V-846
Method 3510C, 1995.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

11, United States Erwironmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 50354, 2000,

13. United States Environmental Protection Agency. Test Methods for Fvaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2014,

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method T000B, 2007.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method T061A, 1992, '“ﬁ-l_\\.\].nlﬁ

16. United States...
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16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

17. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technigue). SW-846 Method 7470A, 1994,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technigue), SW-846 Method 74718, 1998,

19. United States Environmental Protection Agency, Test Methads for Evaluation Solid
Waste Physical/Chermical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

21, United States Environmental Protection Agency. Tes
Waste Physical/Chernical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 80150, 2003,

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Waste Physical/Chemical Methods, Organochlorine Pesticides by Gas Chrematography.
SW-846 Method 8081B, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

24. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980.

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8260D, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.3;\«\__;:-u

28. United States...
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28. United 5tates Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 9013A, 2014,

30. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004} Y\l\l_?»ll
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