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REPORT No.
CUSTOMER NAME
CONTACT NAME
SAMPLE DESIGNATED AS
SAMPLING LOCATION

SAMPLING DATE
ANALYSIS DATE
ANALYTICAL METHOD

Analysis Report

AP078/2020

Job No. : QT.A018/2020

Issued Date : 14 December 2020

UM 304 dusawiea Uaim 19 91dm

aufgyagiuia Ygyausuads (085-835-1371)

Ambient Air Quality

Iayenelu avingu .a3umIng 2.U3uy3

(WNA9Ans29IM 13° 55" 16.082° N, 101° 35" 23.218” E)

28 November - 1 December 2020

8 December 2020

Gravimetric Method

Result
Sampling Date
TSP(mg/ma)

28 - 29 November 2020 0.228

29 - 30 November 2020 0.177

30 November - 1 December 2020 0.230

1/

Standard 0.33
Rermarks Concentration of each gas in ambient is based on 1 atm and 25°C
Reference : UNr:)tiﬁ(:at'u::n of the National Environment Board, No.10, B.E. 2004

Tested by Approved by

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY

Page 1 of 1

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430
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Analysis Report

_IRC Job No. : A018/2020
Issued Date : 18 December 2020

REPORT No. ASL028/2020
CUSTOMER NAME U3t 304 Budawniea U1sa 19 $1in
CONTACT NAME raungIgiuia Jagnuseiasy (085-835-1371)
MEASURED PARAMETER Leg24 &L90
MEASURED DATE 28 November - 1 December 2020
MEASURED TIME 10.00 am -10.00 am
MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6226 No.1 Serial No.100142
Station
sontauniviigy avitgu .ATumilng a.usIuyi
- (Coordinates 13° 57" 26.30°° N, 101° 33’ 41.44"" E))
Period Standard*
Sound Level [dB(A)]
28 - 29 Nov 2020 29 - 30 Nov 2020 30 Nov - 1 Dec 2020
Leq L90 Leq L90 Leq L90
11.00 - 12.00 59.0 54.6 59.2 56.0 60.2 se1 | -
12,00 - 13.00 594 | 567 591 | 564 59.1 56.0 -
13.00 - 14.00 58.9 56.4 59.0 56.5 58.9 56.0 -
14.00 - 15.00 | 589 56.4 59.1 565 | 578 55.5 -
15.00 - 16.00 59.4 56.0 58.6  56.0 59.0 55.9 s
16.00 - 17.00 58.6 56.2 59.3 56.5 58.8 56.1 s
17.00 - 18.00 59.0 56.9 58.8 567 | 59.1 56.4 = |
18.00 - 19.00 58.7 56.4 58.4 56.3 59.0 56.4 =
19.00 - 20.00 59.4 56.8 57.9 56.2 58.9 56.3 -
20.00 - 21.00 579 55.9 5721 | 559 57.4 55.9 -
21.00 - 22.00 57.2 55.8 60.6 55.8 57.4 55.8 -
22.00 - 23.00 58.9 55.6 58.9 55.8 57.1 oy | -
23.00 - 24.00 57.4 55.2 56.9 55.9 57.0 556 | s
24.00 - 01.00 57.3 54.8 56.9 55.7 573 55.6 -
01.00 - 02.00 56.2 54.8 56.5 55.8 56.9 55.6 -
02.00 - 03.00 55.9 54.9 56.6 55.8 56.3 55.4 B
03.00 - 04.00 56.3 55.0 56.4 55.8 56.1 55.4 -
04.00 - 05.00 56.8 55.2 57.0 56.0 563 55.4 -
05.00 - 06.00 57.8 555 580 | 561 57.1 55.6 -
06.00 - 07.00 59.2 56.3 501 | 569 58.4 55.9 -
07.00 - 08.00 59.7 56.4 594 | 573 59.0 56.8 .
08.00 - 09.00 59.3 55.1 60.2 570 59.4 56.8 -
09.00 - 10.00 591 | 547 60.0 56.8 60.4 57.0 -
10.00 - 11.00 61.8 54.7 65.1 63.1 60.4 54.2 -
Leqg 24 hrs [dB(A)] 58.6 - 59.2 - 58.4 - 70
Lmax [dB(A)] 95.8 = 83.7 - 92.6 - 115
Ldn [dB(A)] 64.3 - 64.4 - 64.0 - -

Reference : * Notification of the National Environment Board No.15, B.E. 2540 (1997).
* Notification of the Ministry of Industry, subject Standard of Noise Level from Factory Operation B.E. 2548 (2005).

Tested by Approved by

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 1 of 3
122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430




Analysis Report

IRC Job No. : A018/2020
Issued Date : 18 December 2020

REPORT No. ASL028/2020
CUSTOMER NAME UTEW 304 Sudiawnmisa U1in 19 91n
CONTACT NAME nuuftyegjuia Uy seiady (085-835-1371)
MEASURED PARAMETER Leq 24 &L90
MEASURED DATE 28 November - 1 December 2020
MEASURED TIME 10.30 am - 10.30 am
MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6226 No.3 Serial No.100144
Station
wjtihudaning avivgu o.afamning 9.Us1duy3
Period (Coordinates 13°55'19.80"N, 101°34'40.46"E) Standard®
Sound Level [dB(A)]
28 - 29 Nov 2020 29 - 30 Nov 2020 30 Nov - 1 Dec 2020
Leg L90 Leqg L90 Leq L90
10.30 - 11.30 64.1 56.7 60.8 55.1 63.8 561 -
11.30 - 12.30 64.9 56.3 63.7 53.6 64.2 55.5 -
12.30 - 13.30 65.5 55.8 62.5 533 66.3 55.3 -
| 13.30-14.30 63.1 54.5 60.8 536 65.0 55.3 = — =
14.30 - 15.30 65.1 56.1 64.0 52.9 64.7 55.3 E
15.30 - 16.30 64.4 54.9 63.8 53.8 66.1 571.3 -
16.30 - 17.30 64.0 55.3 67.0 54.4 66.1 59.3 -
17.30-1830 68.1 56.2 - 63.0 53.7 68.2 581 -
- 18.30 - 19.30 63.6 55.5 64.4 54.6 66.3 57.4 E
19.30 - 20.30 629 54.2 62.6 54.1 641 | 552 -
20.30 - 21.30 63.6 54.6 65.3 545 | 659 54.2 -
21.30 - 22.30 60.4 54.6 63.7 54.8 63.5 54.7
22.30 - 23.30 | 613 55.5 662 | 551 62.2 56.2 -
- 23.30 - 00.30 64.6 55.9 65.4 54.7 64.5 56.7 -
00.30 - 01.30 62.6 55.1 62.1 55,7 60.7 55.8 -
01.30 - 02.30 58.7 55:1 58.8 55.4 591 557 E
02.30 - 03.30 59,5 55.2 59.7 55.9 60.5 55.1 E
03.30 - 04.30 60.4 553 | 575 55.1 62.8 54.7 -
~04.30 - 05.30 61.7 55.9 61.3 55.2 59.7 54.0 .
05.30 - 06.30 59.8 56.3 58.8 53.6 60.0 54.7 -
06.30 - 07.30 59.4 55.8 57.6 . 533 59.5 54.7 -
07.30 - 08.30 60.4 55.1 58.0 54.2 59.5 54.6 _ =
08.30 - 09.30 58.4 539 56.8 53.7 61.9 56.3 -
09.30 - 10.30 60.2 55.5 57.2 54.0 62.1 58.8 -
Leq 24 hrs [dB(A)] 63.1 - 62.7 - 63.9 - 70
Lmax_ [dB(A)] 92.2 = 100.3 - 98.4 - 115
Ldn [dB(A)] 68.2 - 68.6 - 68.5 - -

Reference : * Notification of the National Environment Board No.15, B.E. 2540 (1997).
* Notification of the Ministry of Industry, subject Standard of Moise Level from Factory Operation B.E. 2548 (2005).

Tested by _ Approved by

L LT R TR IS PO R e N S = =

* DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 2 of 3
122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430




Analysis Report

_IRC _ Job No. : A018/2020
Issued Date : 18 December 2020

REPORT No. ASL028/2020
CUSTOMER NAME u3HY 304 Busaeiva U1ia 19 9110
CONTACT NAME Aunyguia Jygrusuiais (085-835-1371)
MEASURED PARAMETER Leg24 &L90
MEASURED DATE 28 November - 1 December 2020
MEASURED TIME 10.30 am - 10.30 am
MEASURED INSTRUMENT Sound Level Meter Model Rion NL-42 No.9 Serial No.01022362
Station
Wuilasen131 axign o.adumng a.Unduy’
Period (Coordinates 13° 55' 57.298" N, 101° 34' 9.737" E) Standard*
Sound Level [dB(A)]
28 - 29 Nov 2020 29 - 30 Nov 2020 30 Nov - 1 Dec 2020
Leq L90 Leq L90 Leq L90
10.30 - 11.30 57.3 56.4 66.6 559 60.0 56.8 -
11.30 - 12.30 56.2 hh3 57.2 55.8 58.7 56.4 -
12.30 - 13.30 57.7 56.8 58.0 57.2 58.0 56.0 -
13.30 - 14.30 57.0 56.0 57.5 56.5 57.5 56.2 -
14.30 - 15.30 57.5 56.2 58.1 56.8 58.0 56.5 -
1530-16.30 56.3 55.4 57.2 56.2 57.9 57.1 -
16.30 - 17.30 B 57.0 557 __56.6 56.1 575 56.4 -
17.30 - 18.30 56.9 55.8 56.6 55.9 56.7 56.0 -
18.30 - 19.30 57.1 55.9 56.8 56.3 57.0 56.0 2
19.30 - 20.30 61.2 55.9 56.8 56.3 57 56.2 -
20.30-2130 59.9 56.0 611 56.5 56.7 56.1 -
21.30 - 22.30 57.4 56.1 579 56.6 56.8 56.0 -
22.30 - 23.30 57.4 56.6 57.0 56.2 56.2 55.8 -
~2330-00.30 579 | 570 58.1 56.5 56.4 55.9 -
00.30 - 01.30 58.2 516 | 574 56.1 56.4 55.8 -
01.30 - 02.30 58.2 56.8 58.8 56.9 56.8 56.1 ~
02.30 - 03.30 59.1 5715 57.8 57.0 5.2 56.6 -
03.30 - 04.30 59.0 58.0 57.5 56.6 57.4 56.7 -
04.30 - 05.30 58.6 58.0 571 56.3 57.6 57.0 -
05.30 - 06.30 57.9 56.0 51.0 56.9 58.0 57.4 -
06.30 - 07.30 570 55.2 57.2 56.5 58.4 57.7 -
07.30 - 08.30 58.6 56.6 57.5 56.4 57.4 56.4 =
08.30 - 09.30 57.9 558 | 59.2 57.2 573 56.5 =
09.30 - 10.30 58.5 56.9 59.6 56.8 57.6 56.8 -
Leq 24 hrs [dB(A)] 58.1 - 58.9 - 57.5 - 70
Lmax [dB(A)] 78.3 - 101.5 - 87.1 - 115
Ldn [dB(A)] 64.6 - 64.4 - 63.7 - -

Reference : * Notification of the National Environment Board No.15, B.E. 2540 (1997).
* Notification of the Ministry of Industry, subject Standard of Noise Level from Factory Operation B.E. 2548 (2005).
' 4 / ~

Tested by Approved by

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
» REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 3 of 3
122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430
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goufiiudeethe Ulnnneulschuiuiianugaeunssi 304 1P1 Tuitiased : 2-9/11/2020

ABmsifiusaedh - Grab aDasanthe  : Uiohu

wisfimesfnnaay wise fEnadau HANTNAHAAY Standard*
pH - Electrometric Method 7.1 50-9.0
Suspended Solids mg/l Dried at 103-105 °C 5 -

BOD mg/l 5 -Day BOD Test,Azide Modification Method 0.6 =15
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Integrated Rewsarch Center Co, Lied.

e . 2020/11/162
Faanan : Uit 304 BudigwiFos Ude 19 41rin
fieg : 106 g 7 Avingu 8T InE Al F 25140
Frethaasi : 2020/11/162 SuFifudetag : 02/11/2020
aNAuAIaLN ;12,10 %, Tuisudaatre ; 02/11/2020
sowiifudoagn u‘mmué’qluamuﬁuﬁmuqmmunsm 304 1P1 Tuidased  © 2-9/11/2020
Fmaifudieda  : Grab siimfaaths  : thindu
winfimesinagay wing SEnAsau NansNAdau | Standard*
pH - Electrometric Method 7.0 50-9.0
Suspended Solids mg/l Dried at 103-105 °C 1 -
BOD mo/l 5 -Day BOD Test,Azide Medification Method 1.8 <15
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Integrated Research Center Co. Ltd.
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BOD mgfl 5 -Day BOD Test,Azide Modification Method 2.4 =15
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BOD mg/t 5 -Day BOD Test,Azide Modification Method 1.7 <15
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% LABORATORY ACCREDITATION
= ~ BLA-DSS
u m United Analyst and Engineering Consultant Co., Ltd. 44,@\\& \J
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING ) TESTING
consuLtant cowpany Lmreo 161 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
=t e e = S
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS : 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140,
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doubleai991.com
SAMPLING SOURCE - pasenriawlnaruiuilasams (USnmazwIuARBITI 3079)
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2020
SAMPLING DATE : NOVEMBER 2, 2020 ANALYTICAL DATE : NOVEMBER 2-9, 2020
SAMPLING TIME : 10:00 HOUR REPORT NO. 1 2020-U75104
SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2019-009437
SAMPLING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T20AR647-0002
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
F- '
HEIEI\I'SGT]B%‘IMRH'IH
¥ i REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS fndilasons
& & STANDARD
(UIIHAZNIMAR DI T 3079)
T20AR647-0001
ELECTRICAL CONDUCTIVITY © pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 350 (29°C)
DISSOLVED OXYGEN ° mg/L AZIDE MODIFICATION METHOD (SM :4500-O C) 48 260
AMMONIA-NITROGEN © mgiL NH-N DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN © mg/L NO;-N CADMIUM REDUCTION METHOD (SM :4500-NO;” E) 0.10 <50
MICROBIOLOGY
TOTAL COLIFORM BACTERIA MPN/100 mL MULTIPLE TUBE FERMENTATION TECHNIQUE 54,000 < 5,000
(SM :9221 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/CLEAR
| SEDIMENT YELLOW

*: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

" ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

LABORATORY SUPERVISOR
NOVEMBER 11, 2020

150 90012015 CERTIFED ° DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

150 4001201 CERTIRED
BY B5| GROUP (THAILAND) CO.LTD.

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

n
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u m United Analyst and Engineering Consultant Co., Ltd. /"'n'uln\\‘\
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING X, TEST'NG
consuLTant cowpany umreo 1€1. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
— -
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO..LTD. (PULP 3)
ADDRESS : 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
£ a . N
SAMPLING SOURCE L ARaIN 'JJTUmﬁﬂﬂ“ﬁﬂ”mﬂuﬂﬁ'?uﬂ‘ﬂiﬂﬂﬂﬁﬂ 304 11%a 1 Uszanm 500 was
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2020
SAMPLING DATE : NOVEMBER 2, 2020 ANALYTICAL DATE : NOVEMBER 2-9, 2020
SAMPLING TIME :12:10 HOUR REPORT NO. : 2020-U75103
SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2019-009437
MEASURING BY © : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T20AR647-0001
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
aaness uTmnaAsInadm
R REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS AundmwanamnIy 304
y ' STANDARD
U1da 1 Uizann 500 1ues
T20AR647-0001
ELECTRICAL CONDUCTIVITY * pmhos/em ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 529 (31°C) -
| DISSOLVED OXYGEN © ma/L | AZIDE MODIFICATION METHOD (SM :4500-O C) 46 =60
AMMONIA-NITROGEN © mgiL NHy-N DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN ° mail. NO,-N CADMIUM REDUCTION METHOD (SM :4500-NO; E) 0.13 <50
MICROBIOLOGY
TOTAL COL!FORM BACTERIA © MPN/100 mL MULTIPLE TUBE FERMENTATION TECHNIQUE 4,900 < 5,000
(SM :9221 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/CLEAR
SEDIMENT YELLOW

*: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
" ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM
REGULATORY STANDARD

ND

- STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.
: NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND

CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2635, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

: NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

LABORATORY SUPERVISOR
NOVEMBER 11, 2020

SO 9001:2015 CERTIFED
ISC 1001201 CERTIFIED
BY BSl GROUP (THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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UAE United Analyst and Engineering Consultant Co., Ltd. ""'4@\\“\‘ \J

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

concurant conpans oures Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com LE:SJ:Z)%%
irr——c——h s = e S — ]
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS 1 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE e ntanes
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2020
SAMPLING DATE : NOVEMBER 2, 2020 ANALYTICAL DATE : NOVEMBER 2-9, 2020
SAMPLING TIME 1 12:50 HOUR REPORT NO. . 2020-U75357
SAMPLING METHOD ° : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. . 2019-009437
SAMPLING BY © : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T20AR660-0001
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
PARAMETER : UNIT METHOD OF ANALYSIS ' InTamas RELAa
. T20AR660-0001 STANDARD
ELECTRICAL CONDUCTIVITY * pmhosicm ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 116 (28°C) -
| DISSOLVED OXYGEN * - mgiL AZIDE MODIFICATION METHOD (SM :4500-0 C) 4.5
| AMMONIA-NITROGEN © mg/L NH;-N DISTILLATION NESSLERIZATION METHOD ND <05
NITRATE-NITROGEN © mglL NOyN  CADMIUM REDUCTION METHOD (SM :4500-NO, E) 0.09 <50
MICROBIOLOGY
| TOTAL COLIFORM BACTERIA® | MPNAOOmL | MULTIPLE TUBE FERMENTATION TECHNIQUE 3,300 ] <5000
(SM :9221 B}

SAMPLE CONDITION
WATER'S COLOUR/TURBID BROWN/TUREID
SEDIMENT | BROWN

* . ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)

b . |SO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

¢ VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM . STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

LABORATORY SUPERVISOR
NOVEMBER 11, 2020

150 9001201 CERTIFED ° DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

155 MOOLZDTS CERTIAED e  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BSI GROUP (THAILAND) CO.LTD.
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u m United Analyst and Engineering Consultant Co., Ltd. A
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UMITED ANALYST AND ENGINEERING TESTING
consuant company Lmren 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
————————— e e =a S SN ——
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS : 106 MOO.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE : Yamdarh
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2020
SAMPLING DATE : NOVEMBER 2, 2020 ANALYTICAL DATE : NOVEMBER 2-9, 2020
SAMPLING TIME : 14:00 HOUR REPORT NO. : 2020-U75358
SAMPLING METHOD * : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2019-009437
SAMPLING BY ° : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T20AR660-0002
ANALYZED BY : MISS ITSARIYAPORN BUATIB
! RESULT
- — ¥ REGULATORY
PARAMETER UNIT METHOD OF ANALYSIS AANRINT
STANDARD
| T20AR660-0002
ELECTRICAL CONDUCTIVITY * pmhoslem  ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 231 (29°C) -
DISSOLVED OXYGEN © mg/L AZIDE MODIFICATION METHOD (SM :4500-0 C} 4.8 = 6.0
AMMONIA-NITROGEN © mgiL NH;-N DISTILLATION NESSLERIZATION METHOD ND <05 '
NITRATE-NITROGEN © mg/lL NO-N  CADMIUM REDUCTION METHOD (SM :4500-NO, E) 0.08 <50
| MICROBIOLOGY
| TOTAL COLIFORM BACTERIA® MPN/100 mL | MULTIPLE TUBE FERMENTATION TECHNIQUE 7,000 < 5,000
(SM :9221 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/TURBID
SEDIMENT YELLOW

o

o

SM
REGULATORY STANDARD

ND

: ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
: ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

: STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23" EDITION, 2017.

: NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

: NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).

LABORATORY SUPERVISOR
NOVEMBER 11, 2020

IS0 90012015 CERTIFED
150 M001:20% CERTIRED
BY BSI GROUP {THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
e  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
171
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LABORATORY ACCREDITATION
u m United Analyst and Engineering Consultant Co., Ltd. KA
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING TESTING
consuctant coneany Lo 161 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com No.0063
= TR i ST e P L e
ANALYSIS REPORT
CUSTOMER NAME : 304 INDUSTRIAL PARK 19 CO.,LTD. (PULP 3)
ADDRESS : 106 MOQ.7, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL. 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE : ARDITADIUI (i‘lﬂﬂéamf"l)
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : NOVEMBER 2, 2020
SAMPLING DATE : NOVEMBER 2, 2020 ANALYTICAL DATE : NOVEMBER 2-9, 2020
SAMPLING TIME 1 13:35 HOUR REPORT NO. . 2020-U75359
SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. . 2019-009437
SAMPLING BY © : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T20AR660-0003
ANALYZED BY : MISS ITSARIYAPORN BUATIB
RESULT
| i =g REGULATORY
PARAMETER | UNIT METHOD OF ANALYSIS AaBdTaIu (AALaanu)
3 STANDARD
T20AR660-0003
| ELECTRICAL CONDUCTIVITY © umhosicm ELECTRICAL CONDUCTIVITY METHOD AT SITE (SM :2510 B) 364 (31°C)
| DISSOLVED OXYGEN © maglL AZIDE MODIFICATION METHOD (SM :4500-0 C) 37
AMMONIA-NITROGEN © mg/L NH,-N DISTILLATION NESSLERIZATION METHOD ND <
NITRATE-NITROGEN © mg/lL NO'-N  CADMIUM REDUCTION METHOD (SM :4500-NO, E) 0.10 <50
MICROBIOLOGY
TOTAL COLIFORM BACTERIA ° MPN/100 mL | MULTIPLE TUBE FERMENTATION TECHNIQUE 1,100 < 5,000
(SM :9221 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID YELLOW/CLEAR
SEDIMENT YELLOW
. ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI)
. ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
“: VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 EDITION, 2017.

REGULATORY STANDARD : NOTIFICATION OF THE NATIONAL ENVIRONMENTAL BOARD, NO.8, B.E.2537 ISSUED UNDER THE ENHANCEMENT AND
CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT.2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE,
VOL.111, PART 16, DATED FEBRUARY 24, B.E.2537 (CLASS 2).

ND : NON-DETECTABLE (AMMONIA-NITROGEN < 0.5 mg/L).
LABORATORY SUPERVISOR
NOVEMBER 11, 2020
SO 80012015 CERTIFED ® DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
O A CEATIRED e  REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

BY BSl GROUP (THAILAND) CO.LTD.
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TISCH ENVIROMENTAL, INC.
145 SouTH MIAMI AVE.
VILLAGE oF CLEVES, OH 45002

513,467.9000
A ' sc H 877.263.7610 TOLL FREE

513.467.9009 FAX
WWW,TISCH-ENV.COM

AIR POLLUTION MONITORING EQUIPMENT

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Aug 6, 2020 Rootsmeter S/N 9833620 Ta (K) - 298
Operator Tisch Orifice I.D. - 1635 Pa (mm) - 749.3
===============================-.—..====================:n::========m=l=======
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) (min) (mm) {din.)
1 NA NA 1.00 1.3840 3.2 2.00
2 NA NA 1.00 0.9760 6.3 4.00
3 NA NA 1.00 0.8740 7.9 5.00
4 NA NA 1.00 0.8360 8.7 5.50
L NA NA 1.00 0.6900 12.6 8.00

(x axis) (y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9817 0.7093 1.4042 0.9957 0.7194 0.8919
0.9776 10017 1.9859 0.9916 1.0160 1.2613
0.9754 11361 2.2203 0.9894 1.1320 1.4101
0.9744 1.1656 2.3286 0.5884 1.1823 1.4790
0.9693 1.4048 2.8084 0.9831 1.4248 1.7837
Qstd slope (m) = 2.02199 Qa slope (m) = 1.26614
intercept (b) = -0.03332 intercept (b) = -0.02116
coefficient (r) = 0.99992 coefficient (r) = 0.99992
Yy axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa)]

CALCULATIONS
Vstd Diff. Vol [(Pa-Diff. Hg)/760) (298/Ta)

o

Qstd Vstd/Time

Va = Diff Vol [(Pa-Diff Hg) /Pa]
Qa = Va/Time
For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT (H20(Pa/760) (298/Ta))]- b}
Qa = 1/m{ [SQRT H20(Ta/Pa)]- b}



TiSCH ENVIROMENTAL, INC.
145 SoUuTH MIAMI AVE.
VILLAGE OF CLEVES, OH 45002
513.467.9000

; ' s c H 877.263.7610 TOLL FREE
513.487.9009 FAX
WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deltaH
5.0 40
45 36
40 | 32
35 E 28
3.0 24
. “ a
. bl =
2 25 o 20 €
- ’ ;
il ,« g
1 ¢l
| 7l
2.0 . 16
/f/
'- M1
/.‘ ji B
15 . 12
i
Lyt
| ,fff ] | |
1.0 pasds 1 8
. h; B
05 ' 1, H 4
il T |
0.0 - - , 0
0.0 0.2 0.4 06 0.8 10 1.2 14 16 1.8 2.0
Flow Rate (m3/min)
l —o—Qstd —a—Qa @ - Qstd vs deltaH J

* y-axis equations:

Qstd series: \/ﬁ o ( PPs:d J ( TTs;d )

Qa series:
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NSC-TISI-TIS 17025
MTISTR CALIBRATION 0037

Request No.

Submitted by
Address

Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-63/0257 MTC No. EEL, BP. 131/0163

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 T.Thatoom A.Srimahaphote Prachinburi 25140,

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 1 (23 + 3) °C
Manufacturer : Rion Relative Humidity (50 +15) %
Model 1 NL-42 Ambient Pressure : (101.325+1.5) kPa
Serial No. : 01022362

Microphone : Type UC-52 No.142301

Preamplifier

Standards used :

Ll

© N o

: Type NH-24 No.22410

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

Condenser Microphone Briiel&Kjer 4180 S/N 2889871

Decade Attenuator Ando AL-205 S/N 00464602;

Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668:
Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037:
Digital Multimeter Fluke 8520A S/N 4985007;

Pistonphone Rion NC-72 S/N 00402446:

Measuring Amplifier Briiel&Kjar 2636 S/N 1537484

Date of Receipt : 14 Jan. 2020
Date of Calibration  : 3-6 Feb. 2020 1/8
The results relate only to the items tested or calibrated. %‘“Lﬂ

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www . tistr.or.th E-mail ; mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
QITISTR CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-63/0257 MTC No. EEL. BP. 131/0163

Power Amplifier Britel&Kjer 2706 S/N 1517650;

Speaker Tannoy Limited, Great Britain British Patent No. 215300;
Digital Multimeter Agilent 34401A S/N MY44005560: and
Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

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

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

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

Metrology (Thailand).

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

measured values only,

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 3-6 Feb. 2020 2/8

The results relate only to the items tested or calibrated. M"‘

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail ; mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-63/0257 MTC No. EEL. BP. 131/0163
1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.96 114.3 114.0 0.0 0.30 1.4

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

Date of Calibration

was then completed at the display of

1140  dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
16.4 0.10

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

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 12.9 0.10
C-Weighting 18.4 0.10
Flat 24.1 0.10

: 3-6 Feb, 2020

3/8

The results relate only to the items tested or calibrated.

Wordent

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luane,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.orth Website;www tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 232
E-mail : mtc@t

39165
istr.or.th

FM.BL.MTC.002 Rev.3

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
TISTR CALIBRATION 0037

Request No. 21-63/0257

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 131/0163

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.1 0.2 0.2 0.40 2.0
1 000 -0.1 -0.1 -0.1 0.40 1.4
4000 26 -2.6 -2.6 0.40 3.6
4. Electrical signal test of frequency weightings
Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
— (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.0 -0.1 -0.1 0.20 2.5
125 -0.1 0.0 0 0.20 2.0
250 -0.1 0.0 0.0 0.20 1.9
500 -0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 0.0 0.2 0.0 0.20 2.6
4 000 -0.1 0.0 0.0 0.20 3.6
8 000 0.0 0.0 0.0 0.20 5.6

Date of Calibration

: 3-6 Feb. 2020

4/8

The results relate only to the items tested or calibrated.

Koot

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 1.4
135 135.0 0.0 0.30 1.4
134 134.0 0.0 0.30 1.4
133 133.0 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 1.4
Date of Calibration  : 3-6 Feb. 2020 5/8
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6. Level linearity on the reference level range (continue)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.1 0.1 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.0 0.0 0.30 1.4
69 69.0 0.0 0.30 1.4
64 64.0 0.0 0.30 1.4
59 589 -0.1 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 33.9 -0.1 0.30 1.4
29 29.0 0.0 0.30 1.4
28 279 -0.1 0.30 1.4
Date of Calibration  : 3-6 Feb. 2020 6/8
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6. Level linearity on the reference level range (continue)
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
27 27.0 0.0 0.30 1.4
26 26.0 0.0 0.30 1.4
25 25.0 0.0 0.30 1.4
7. Level linearlity including the level range control
Anticipated | Measured | Deviated . Tolerence LimitJ
Range Value Value Value L Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125 125.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits’
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 126.0 0.0 0.20 +1.3
Fast 2 108.9 -0.1 0.20 +1.3; -2.8
0.25 99.8 -0.2 0.20 +1.8; -5.3
200 119.5 -0.1 0.20 +1.3
Slow
2 99.9 =01 0.20 +1.3; -5.3
200 120.0 0.0 0.20 4].3
SEL 2 99.9 ~0; 1 0.20 +1.3; -2.8
0.25 90.8 -0.2 0.20 +1.8;-5.3
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9. Peak C sound level

Number of cycles in Anticipated Measured Deviated value [ Uncertainty | Tolerence limits

test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 1254 0.0 0.20 24
Positive half cycle 1244 124.1 -0.3 0.20 1.4
Negative half cycle 124.4 124.1 -0.3 0.20 1.4

10. Overload indication

Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
136.5 136.5 0.0 0.30 1.8
Calibrated by : Approved by :

(Mr, Komkrit Laohasiri) 3& (Ms.

Electrical and Electronic Standards Laboratory
Date of Calibration : 3-6 Feb. 2020 Industrial Metrology and Testing Service Center
Date of Issue : 11 Feb. 2020 Ref: 2011263011400199002
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

Address - 122 T.Thatoom, A.Srimahaphote, Prachinburi 25140.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
- Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 +15) %

Model :NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 35046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037 .

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure : CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique .
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through
- National Institute of Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 14 Jan. 2020
Date of Calibration : 23 Jan. 2020 1/2
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The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch B&K 4180 93.99 -0.01 +0.10 +0.40 dB
2. Frequency
: Frequency
Standard Microphone Measured Frequency  |Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch B&K 4180 1001.6 1.6 +1.5 +1.0%

3. Total distortion

Total distortion

Standard Microphone | Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch B&K 4180 1.36 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibration results exclude the calibrator pressure correction.

3. The calibration results include the microphone volume correction atsiesle DG AB-om manual.

Calibrated by : Approved by :
............... Tdd L. 7
(Mr. Tawikiat lamsamran) f—\ Vs,
P TR

Electrical and Electronic Standards Laboratory
Date of Calibration : 23 Jan. 2020 Industrial Metrology and Testing Service Centre
Date of Issue 127 Jan. 2020 Ref:2011263011400194001 2/2
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CALIBRATION CERTIFICATE

+ Integrated Research Center Company Limited.

: 122 T.Thatoom A.Srimahaphote Prachinburi 25140,

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center.

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

Instrument Calibrated ; Ambient Environment
: Integrating Sound Level Meter Temperature {23 %3)°C
:ACO Relative Humidity :(50+15) %
: 6226 Ambient Pressure :(101.325+1.5) kPa
0 100142

Serial No.
Microphone

Preamplifier

Standards used :

e

S

: Type 7052 No.57063

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

Condenser Microphone Briiel&Kjar 4180 S/N 2889871;

Decade Attenuator Ando AL-205 S/N 00464602;

Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668;
Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037;
Digital Multimeter Fluke 8520A S/N 4985007;

Pistonphone Rion NC-72 S/N 00402446

Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484

Date of Receipt ¢ 14 Jan. 2020
Date of Calibration : 3-6 Feb. 2020 1/8
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9. Power Amplifier Brilel&Kjer 2706 S/N 1517650:

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300;
I'1. Digital Multimeter Agilent 34401 A S/N MY44005560; and

12, Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006), These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 3-6 Feb, 2020 2/8
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.99 114.6 114.0 0.0 0.30 1.4

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

Date of Calibration

was then completed at the display of

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

1135

dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (-dB)
19.5 0.10

Frequency  [Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.4 0.10
C-Weighting 23.7 0.10
Flat 26.8 0.10

: 3-6 Feb. 2020

3/8
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3. Acoustical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz) :
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.2 0.2 0.1 0.40 2.0

1 000 0.1 0.0 0.1 0.40 1.4
4 000 ~0:5 IS -0.2 0.40 3.6

4. Electrical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
s (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.1 0.0 0.0 0.20 2.5
125 0.1 0.1 0.1 0.20 2.0
250 0.1 0.1 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 -0.2 -0.1 0.0 0.20 2.6
4000 -0.3 -0.3 -0.1 0.20 3.6
§ 000 -0.3 -0.2 0.2 0.20 5.6
Date of Calibration : 3-6 Feb. 2020 4/8
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
123 122.9 -0.1 0.30 1.4
122 121.9 -0.1 0.30 1.4
121 120.9 -0.1 0.30 1.4
120 119.9 -0.1 0.30 1.4
119 119.0 0.0 0.30 1.4
114 113.9 -0.1 0.30 1.4
109 108.9 -0.1 0.30 1.4
Date of Calibration  : 3-6 Feb. 2020 5/8
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6. Level linearity on the reference level range (continue)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.9 -0.1 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 1.4
74 73.9 -0.1 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.8 1 0.30 1.4
59 58.8 -0.2 0.30 1.4
54 53.8 -0.2 0.30 1.4
49 48.8 ~0:2 0.30 1.4
44 43.8 -0.2 0.30 1.4
39 38.8 -0,2 0.30 1.4
34 339 -0.1 0.30 1.4
33 329 -0.1 0.30 1.4
32 31.9 -0.1 0.30 1.4
3l 31.0 0.0 0.30 1.4
30 30.1 0.1 0.30 1.4
Date of Calibration  : 3-6 Feb. 2020 ' 6/8
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limitg
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 75 74.9 -0.1 0.30 1.4
8. Tone burst response
l'ime Toneburst Measured | Deviated Tolerence Limitsl
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.6 -0.4 0.20 +13
Fast 2 98.9 =0.1 0.20 +1.3;'-2.8
0.25 89.6 -0.4 0.20 +1.8, =53
200 109.4 -0.2 0.20 +1.3
Slow
2 89.9 -0.1 0.20 +1.3; 5.3
200 110.1 0.1 0.20 +1.3
SEL 2 90.1 0.1 0.20 +1:3:+2.8
0.25 81.2 0.2 0.20 +1.8; 5.3

Date of Calibration : 3-6 Feb, 2020
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9. Peak C sound level

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.8 0.4 0.20 2.4
Positive half cycle 124.4 124.2 -0.2 0.20 1.4
Negative half cycle 124.4 124.2 -0.2 0.20 1.4
10. Overload indication
Measured value (dB) , : _
Seie N Deviated value Uncertainty Tolerance Limits
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
132.9 132.8 0.1 0.30 1.8

Calibrated by :

(Mr. Komkrit Laohasiri)

Date of Calibration : 3-6 Feb. 2020

Date of Issue 11 Feb. 2020

Approved by : e

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Center

Ref: 2011263011400196001
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

Address : 122 T.Thatoom, A.Srimahaphote, Prachinburi 25140.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature f23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127

Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037 .

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure : CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique .
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through
- National Institute of Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 14 Jan. 2020
Date of Calibration : 24 Jan. 2020 1/2
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The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20p.Pa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch B&K 4180 93.90 -0.10 +0.10 +0.40 dB
2. Frequency
Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch B&K 4180 999.9 -0.1 +1.5 +1.0%

3. Total distortion

Total distortion

Standard Microphone | Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch B&K 4180 1.38 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibration results exclude the calibrator pressure correction.
3. The calibration results exclude the microphone volume correction.

Calibrated by : Approved by :

(Mr. Tawikiat Tamsamran)

Electrical and Electronic Standards Laboratory
Date of Calibration : 24 Jan. 2020 Industrial Metrology and Testing Service Centre
Date of Issue : 27 Jan. 2020 Ref:2011263011400192001 2/2
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.
Address : 122 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center,

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

Instrument Calibrated : Ambient Environment

Description ¢ Integrating Sound Level Meter Temperature (23 +3)°C
Manufacturer : ACO Relative Humidity (50 +15) %
Model 16226 Ambient Pressure :(101,325+1.5) kPa
Serial No, 1100144

Microphone : Type 7052 No.62698

Preamplifier

Standards used :

I Band Pass Filter Stanford Research Systems SR 650 S/N 28712;

2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871:

3. Decade Attenuator Ando AL-205 S/N 00464602;

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668;
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007;

7. Pistonphone Rion NC-72 S/N 00402446;
8. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484:

Date of Receipt : 14 Jan. 2020
Date of Calibration  ; 3-6 Feb. 2020 1/8
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9. Power Amplifier Briiel&Kjer 2706 S/N 1517650:

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300;
I1. Digital Multimeter Agilent 34401 A S/N MY44005560; and

12, Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL). which are traceable to the International System of Units through the National Institute of
Metrology (Thailand),

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

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.98 111.4 114.0 0.0 0.30 1.4
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 116.8  dB.
2, Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
19.5 0.10

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

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 17.1 0.10
C-Weighting 24.1 0.10
Flat 29.0 0.10

Date of Calibration : 3-6 Feb. 2020 3/8
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3. Acoustical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz) :
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.4 0.1 0.1 0.40 2.0
1 000 0.1 0.2 0.2 0.40 1.4
4 000 -0.2 -0:3 -0.1 0.40 3.6

4. Electrical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.3 0.1 0.0 0.20 2.5
125 0.2 0.1 0.1 0.20 2.0
250 0.2 0.0 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 -0.2 -0.1 0.0 0.20 2,6
4 000 -0.4 -0.2 0.0 0.20 3.6
8 000 -0.3 -0.2 -0.2 0.20 5.6
Date of Calibration :; 3-6 Feb. 2020 4/8
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.1 0.1 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 113.9 -0.1 0.30 1.4
109 108.9 -0.1 0.30 1.4
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6. Level linearity on the reference level range (continue)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.9 =01 0.30 1.4
99 99.1 0.1 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.1 0.1 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.0 0.0 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 59.0 0.0 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
39 39.0 0.0 0.30 1.4
34 34.0 0.0 0.30 1.4
33 33.1 0.1 0.30 1.4
32 32.1 0.1 0.30 1.4
31 31.2 0.2 0.30 1.4
30 30.3 0.3 0.30 1.4
Date of Calibration : 3-6 Feb. 2020 6/8
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:ww. tistr.or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,

FM.BL.MTC.002 Rev.3
Office

Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165
E-rnail : mitc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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Request No.

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-63/0254 MTC No. EEL. BP. 124/0163
7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 75 74.9 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated ) Tolerence Lima
Uncertainty
Weighting Duration, Tbh Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.9 -0.1 0.20 +1.3
Fast 2 98.2 -0.8 0.20 *1.3:428
0.25 89.6 -0.4 0.20 +1.8; 5.3
200 109.4 0.2 0.20 +1.3
Slow
2 89.7 -0.3 0.20 +1.3;<5.3
200 110.1 0.1 0.20 +1.3
SEL 2 90.1 0.1 0.20 +1.3; -2.8
0.25 81.1 0.1 0.20 +1.8; -5.3

: 3-6 Feb. 2020

7/8

The results relate only to the items tested or calibrated.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Yoot

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luane,

Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:vwww.tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Chanewat Samutprakan 10280, Thailand

Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.3

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 B592

E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-63/0254 MTC No. EEL. BP. 124/0163

9. Peak C sound level

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.7 0.3 0.20 2.4
Positive half cycle 1244 124.2 -0.2 0.20 1.4
Negative half cycle 124.4 124.3 -0.1 0.20 1.4

10. Overload indication

Measured value (dB)
. Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 1331 0.0 0.30 1.8
Calibrated by : Approved by :

(Mr. Komkrit Laohasiri)

Electrical and Electronic Standards Laboratory
Date of Calibration : 3-6 Feb. 2020 Industrial Metrology and Testing Service Center
Date of Issue : 11 Feb. 2020 Ref: 2011263011400196002
End of Certificate 8/8

The results relate only to the items tested or calibrated,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:vwaw. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.orth
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Equipment: Balance Certificate No.: C01202535
Model: ME36S Issued Date: 05 August 2020
Serial No. (or ID.): 27206085 Job No.: KSPR2009656
Manufacturer: Sartorius Page: 1 of 3
Condition: In condition

Customer: D.A. Research Center Co., Ltd.

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

Environment Condition: Temperature 25 °C + 0.6°C
Humidity 61 %RH + 2.2 %RH
Calibration Place: D.A. Research Center Co., Ltd. ( YNGR )

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

Calibration By: Mr. Ratchatapong Tanngam

Calibration Date: 24 July 2020

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190531, C02193160

3 W\‘:wm{ SERT RopoAc

V39 woaRd onif darim

(Mr. Ratchatapong Tanngam) i (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of SPC RT Co., Lid.

uidv 1ddd o9 daa

SPC RT CO., LTD.

A7 00003 1194 veendsessuaiia 57 auugyeIn 1011 uvueIIn WAWTELYU NTAMHLMILAT 10260

Bronch 00003 1194 Sol Wochirathamsathit 57, Sukhumvit 101/1 Road, Bangehaok, Phrakhonong, Bangkok 10260 Thailand
Tel: 0 21B5 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-rl.com  Website: www.spe-rt.com

Your mfi.s‘(%afr‘on is our faromise & SPCRT SPCC-FM-C01-09: 03 Aug 2020



Business Unit

SPC Calibration Center

SEKT

Job No.: KSPR2009656 Page: 20of 3
Calibration Results:
Before Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
_Lﬁb —— Nominal Test Value 1000 (mg)
W—@ Reference Points (mg)
@® A B c D E
—%_ - -0.003 0.001 0.002 0.000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0011
20000 0.0012
Departure of indication from nominal value., Readability 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(mg) (mg) (mg) (mg) (mg) ‘
1 1.0010 1.001 0.000 0.0035 2.01
5 5.0010 5.002 -0.001 0.0035 2.01
10 10.0010 10.000 0.001 0.0048 2.00
50 50.0040 50.002 0.002 0.0063 2.00
100 99.9980 99.997 0.001 0.0082 2.00
500 500.0000 500.000 0.000 0.013 2.00
1000 999.9880 999.987 0.001 0.016 2.00
5000 4999.9790 4999.974 0.005 0.027 2.00
10000 9999.9930 9999.987 0.006 0.033 2.00
20000 19999.9670 19999.960 0.007 0.048 2.00
30000 29999.9600 29999.951 0.009 0.080 2.00

u3dn 1aaRd 81 d1da
SPC RT CO., LTD.

A1977 00003 1194 FeenATeTsudia 57 ouugyin 101/1 L9I9U199IN awsElvL nfaMWIMILAT 10260

Branch 00003

1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bangchok, Phrokhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spcc@spe-ri.com  Website: www.spe-rt.com

Your satisfaction is our promise & SPCRT

SPCC-FM-C01-09: 03 Aug 2020



Business Unit

SPC Calibration Center

After Adjustment

Job No.:  KSPR2009656

SEKT

Page: 3of 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

@
60

Nominal Test Value 1000 (mg)
Reference Points (mg)
A B C D E
- -0.002 0.001 0.002 0.000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0008
20000 0.0010
Departure of indication from nominal value., Readability 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(mg) (mg) (mg) (mg) (mg) ‘
1 1.0010 1.001 0.000 0.0034 2.00
5 5.0010 5.001 0.000 0.0034 2.00
10 10.0010 10.001 0.000 0.0048 2.00
50 50.0040 50.003 0.001 0.0063 2.00
100 99.9980 99.998 0.000 0.0082 2.00
500 500.0000 499.999 0.001 0.013 2.00
1000 999.9880 999.988 0.000 0.016 2.00
5000 4999.9790 4999.977 0.002 0.027 2.00
10000 9999.9930 9999.990 0.003 0.033 2,00
20000 19999.9670 19999.964 0.003 0.048 2.00
30000 29999.9600 29999.956 0.004 0.080 2.00
The End of Certificate

uFen 1ea@d 9FR e
SPC RT CO., LTD.

A1977 00003 1194 YoedvsssuaTsa 57 ouudgyin 1011 LWV WANTELINY NTaIMWLMILAT 10260
Branch 00003 1194 Soi Wochirathamsothit 57, Sukhumvit 101/1 Rood, Bangchok, Phrakhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spcc@spc-rt.com W

Your satisfaction is our promise @ SPCRT

www. spe-rt.com

SPCC-FM-C01-08: 03 Aug 2020
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Tnssmsifiuiasmsuanlssnundndonseaulsedl 1 v03USTm 304 dusansea Ursa 19 §199 (Pulp 3)

v T o
ITYLNDATN TTNINADUNINNIAL - FUINAU W.A.2563

List of Instruments Certification for Surfacewater Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of| Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.
1 |Conductivity Meter Electrical Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24200075 2 Apr 20 1 Apr 21 -
16300356
2 [UV-VIS Spectrophotometer Nitrate -Nitrogen Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP20-007 9 Aug 20 9 Aug 21 -
Ammonia-Nitrogen Technologies MY15410009
3 |UV-VIS Spectrophotometer Nitrate -Nitrogen Hitachi U-1900 / DQE Services Co.,Ltd. SP20-005 14 Feb 20 12 Feb 21 -
Ammonia-Nitrogen 2021-064
4 |UV-VIS Spectrophotometer Nitrate -Nitrogen Merck Pharo 100 / DQE Services Co.,Ltd. SP20-001 27 Jan 20 25 Jan 21 -
Ammonia-Nitrogen 12390016
5 |Distillation Unit Nitrate -Nitrogen FOSS KT200 / Sithiporn Associates Co.,Ltd. MS63FOTO084A 26 Aug 20 25 Aug 21 -
(Kjeldahl Method) Ammonia-Nitrogen TECATOR 91790524
6 |Distillation Unit Nitrate -Nitrogen FOSS 2100/ Sithiporn Associates Co.,Ltd. MS63FOTO084A 26 Aug 20 25 Aug 21 -
(Kjeldahl Method) Ammonia-Nitrogen TECATOR 520001424
7 |Incubator Total Coliform Bacteria Memmert IPP 260 / Technology Promotion Association 20TMea1 27 Apr 20 26 Apr 21 -
V613.0095 (Thailand-Japan)
8 |incubator Total Coliform Bacteria Memmert IF75/ Technology Promotion Association 20Tm8 8 May 20 7 May 21 -
D317.0305 (Thailand-Japan)
9 |Water Bath Total Coliform Bacteria Mermmert WNE 14/ Technology Promotion Association 20Tma02 26 Feb 20 25Feb 21 -
1416.0606 (Thailand-Japan)
10 {Water Bath Total Coliform Bacteria Mermmert WNE 14/ Technology Promotion Association 20TM403 26 Feb 20 25Feb 21 -
L416.0612 (Thailand-Japan)
1 Analytical Balance Total Coliform Bacteria Mettler-Toledo MS603S / National Food Institute, 2000970-001-01 25 Dec 19 23 Dec 20 -
B0070110311 Ministry of Industry, Thailand

a o = a ¢ € & aa a o € o o
UIWN HVL‘LLWWI LORUIRRG Lahe LaUILLIIY ADUTALAUN NG

ﬁaaﬂﬁﬁﬁmiﬂﬂaaummmmﬁm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 1/2



Tnssmsifiuiasmsuanlssnundndonseaulsedl 1 v03USTm 304 dusansea Ursa 19 §199 (Pulp 3)

v T o
ITYLNDATN TTNINADUNINNIAL - FUINAU W.A.2563

List of Instruments Certification for Surfacewater Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of| Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.
12 |Auto Clave Total Coliform Bacteria ALP CL-a0L / Technology Promotion Association 20TM405 27 Feb 20 25 Feb 21 B
802664 (Thailand-Japan)
13 |Auto Clave Total Coliform Bacteria ALP CL-a0L / Technology Promotion Association 20TM853 8 May 20 7 May 21 B
807298 (Thailand-Japan)

Due Date of Calibration* : fAuuamuLHunsaauiisulszdnl egntsslaz 1 Ase

a o = a ¢ € & aa a o € o o
UIWN HVL‘LLWWI LORUIRRG Lahe LaUILLIIY ADUTALAUN NG

ﬁaaﬂﬁﬁ'@imsmaaumummﬁm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 2/2




DQE Services Co. Lid, DOQE Services Co.,Ltd,

B Services 32 Soi Ladpao-Wanghin 35, Ladprao-Wanghin Rel.. Ladprac, Ladprao, Bangkek 10230 o e Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dqeservicesinfo@ gmail.com ety il Phone : +66 (0)2 538 2054, Email : dgeservieesinfo@gmail.com N
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP20-007 Page 1 of 5 Certificate No.:  SP20-007 Page 2 of 5
Customer : United Analyst and Engineering Consultant Co..Ltd. (Head Office) Environment Condition: Ambient Temperature 25 + § ‘c
Address: 3 Soi Udomsuk 41. Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 50+ 15 %RH

Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08
Location of calibration Laboratory 315
Certified Reference Materials :

Equipment : Spectrophotometer
Material Serial No. Certificate No, Due date

Manufacturer :  Agilent Technologies

Absobance Standard set 25760 80102 7/11/2021
Model : Cary 60

Absobance Standard set 25757 80105 T111/2021
Serial No. : MY15410009

Wavelength Standard set 25806 80103 7/11/2021
1D No.:  N/A

Wavelength Standard set 25758 20104 7/11/2021

Received Date : 9 August 2020
Traceability :  This certification is traceable to the International System of Unil maintained al National Institute -
Calibration Date : 9 August 2020
of Standards and Technology (NIST) through Starna Scientific Limited
Issue Date : 11 August 2020
Spectral Band Width of UUC : 1.5 nm.
Condition of Instrument : Used
Scan Speed of UUC : 100 nm./min
Calibrated by : ﬁquﬁ Approved by : (‘/4 1;? bl £

{ Mr.Tanawut Rittidach } ( Miss Chonthicha Sangngem )

Scan Interval of UUC : 0.15 nm,

Technical Manager Quality Manager )
Resolution of UUC:  Photometric  0.0001 Abs.

T'he calibeation result is applied only to the above calibrated flem und wis found acourate as shown on date and place of calibration only

The measurement capability of the laberatery and 112 traceability to recognized national standards and 1o the unit of measurement realized at the

Wavelength 0.1  om.

corresponding national standasds labormtory. This certificate may oot be reproduced other than in full except with the prior writlen appeoval of the DOE

Services Co., Lid,

tanlua303uaN tanluasnIuan
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DQE ) DQE Services Co.,Lid,
Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 I|
Phone : +66 (002 538 2054, Email : dgeservicesinfo@gmail.com ;‘:E&;&;";\’;’;
REPORT OF CALIBRATION
Certificate No. : SP20-007 Page 3 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 241.8 -0.08 0.19 2.00
279.45 279.3 0.15 0.19 2.00
287.81 287.7 0.11 0.19 2.00
334.06 333.7 0.36 0.19 2.00
360193 360.6 0.33 0.19 2.00
418.59 418.2 0.39 0.19 2.00
445.94 445.6 0.34 0.19 2.00
453.66 453.4 0.26 0.19 2.00
460.02 459.6 0.42 0.19 2.00
536.59 536.4 0.19 0.19 2.00
637.98 638.2 -0.22 0.19 2.00
431.38 431.0 0.38 0.19 2.00
472.50 472.4 0.10 0.19 2.00
513.47 513.3 0.17 0.19 2.00
528.88 528.9 -0.02 0.19 2.00
57317 573.4 -0.23 0.19 2.00
585.35 585.5 -0.15 0.19 2.00
684.40 684.7 -0.30 0.19 2.00
740.72 740.5 0.22 0.21 2.00
T748.55 T48.8 -0.25 0.19 2.00
807.03 B07.0 0.03 0.19 2.00
879.28 879.1 0.18 0.19 2.00
nlyarsauan

FM-510-02 Ri3 Bloaaole

DQE Se rvi _— DQE .Scrww.s Co.,Lid, ‘ |
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 W
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com aff;;‘;’;}4
REPORT OF CALIBRATION
Certificate No. : SP20-007 Page 4 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values ULIC Reading Correction Unecertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0042 2.00
45 0.5791 0.5762 0.0029 0.0042 2.00
1.0488 1.0441 0.0047 0.0042 2.00
2.1914 2.1828 0.0086 0.0098 2.00
0.0000 0.0000 0.0000 (L0042 2.00
0.5618 0.5604 (L0014 0.0042 2.00
o 1.0260 1.0248 0.0012 0.0042 2.00
2,1259 2.1149 0.0110 0.0097 2.00
0.0000 -0.0001 0.0001 0.0042 2.00
455 0.5240 0.5215 0.0025 0.0042 2.00
0.9639 0.9643 -0.0004 0.0042 2.00
1.9788 1.9714 0.0074 0.0093 2.00
0.0000 0.0000 0.0000 0.0042 2.00
0.5194 0.5188 0.0006 0.0042 2.00
ol 0.9991 0.9996 -0.0005 0.0042 2.00
1.9970 1.9959 0.0011 0.0097 2.00
0.0000 0.0000 0.0000 0.0042 2.00
56 0.5523 0.5523 (L0000 0.0042 2.00
1.0810 1.08086 0.0004 0.0043 2.00
2.0369 2.0365 (o004 0.0092 2.00
0.0000 0.0000 0.0000 0.0042 2.00
P 0.5596 0.5596 (LODOO 0,0042 2.00
1.0513 1.0518 -0.0005 0.0042 2.00
1.9268 1.9238 0.0030 0.0092 2.00

AN lNaIIA VAN

FM-510-02 R03 Y032019



DQE Services

DOE Services Co.,Lid,

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkek 10230

NECTISTFTIR 1 7025

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail .com CALIRR ATION 034

Certificate No. : S

Photometric Accuracy :

REPORT OF CALIBRATION

P20-007 Page 5of5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

{nm.) (Abs) {Abs) (Abs) (Abs) 13

945 0.0000 0.0001 -0.0001 0.0076 2.00
.7498 0.7493 0.0005 0.0076 2.00
0.0000 0.0000 0.0000 0.0076 2.00

i 0.8712 0.8690 0.0022 0.0076 2.00
0.0000 0.0000 0.0000 0.0076 2.00

3!3 0.2920 ©0.2917 0.0003 0.0076 2.00
0.0000 0.0000 (.0000 0.0076 2.00

0 0.6459 0.6416 0.0043 0.0076 2.00

Remark : - ULC = Unit Under Calinration

= NAA = Not Avalable

= The result

which for n nor

ity uf’ U is stated o the standerd uncertainty of measurement multiplied by the coverape fisctor &,

rrnal distribislon corresponds to o coverage probability of approximaiely 95%

- End of Certificate -

AN lNa1In VAN

FM-310:02 RO3 B oazoie

DOE Services Co.,Lid.

Services ; 5 ) )
32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banghkak 10230 | 4

DQE

NEC-TISETIS 1™

Phong : +66 (0)2 538 2054, Email : dgeservicesinfofgmail.com el ki

CERTIFICATE OF CALIBRATION

Certificate No. : SP20-005 Page 1of 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 315

Equipment : Spectrophotometer
Manufacturer : Hitachi
Model : U-1900

Serial No. : 2021-064

ID No.: UAE.LAB.006/2552
Received Date : 14 February 2563
Calibration Date : 14 February 2563
Issue Date : 19 February 2020
Condition of Instrument : Used

Approvedby: (oA

{ Miss Chonthicha Sangngerm }

Calibrated by : fg)’{%ﬁ‘;\-
- 3y

{ Mr.Tanawut Rittidach )

Technical Manager Quality Manager
The calibration result is applied only 1o the above calibented item and was found accurate as shown on date and place of colibrution only,

The measurement capahility of the laboratory and its ility 1o ized national lards amd to the umil of messurement realized at the

comesponding national siandands boratory, This cenificaie may not he reproduced other than in full except with the prior written approval of the DOE

Services Co., Lid.

tanmﬂmmumsm




DQE Services Co, Ltd.
DQE :
Q Services } _ .
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : -+66 ()2 538 2054, Email : dqeservicesinfo@gmail.com

NEC-TISFTIS LS
CALIBRATION (242

REPORT OF CALIBRATION

Certificate No. :  SP20-005
Environment Condition: Ambient Temperature 25 £ 5 &

Relative humidity 50 + 15 %RH

Page 20of5

Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 80102 7/11/2021
Absobance Standard set 25757 80105 71172021
Wavelength Standard set 25806 80103 7/11/2021
Wavelength Standard set 25758 80104 7/11/2021

Traceability :  This certification is traceable to the International System of Unit maintained at National Institute -

of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 4.0 nm.

Scan Speed of UUC : 200 nm./min

Sean Interval of UUC : 0.1  nm.

Resolution of UUC :  Photometric  0.001 Abs.

Wavelength 0.1 nm.

DAJE Services Co, Lid,
P Services 32 Sof Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Bl © dgesiervicesinfo@gmail com zﬂ:}:&'fé
REPORT OF CALIBRATION
Certificate No. : SP20-005 Page 3 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {nm.) {mm.} (nm.} k
241.54 2412 0.34 0.19 2.00
27940 279.2 020 0.19 200
288.70 2884 0.30 0.19 2.00
33422 334.0 022 0.19 2.00
361.26 360.8 0.46 0.19 2.00
41848 418.2 0.28 0.19 2.00
446.70 446.6 0.10 0.19 .00
453.20 4530 0.20 0.19 2,00
460.06 460.0 0.06 0.19 2.00
536.90 537.0 -0.19 0.19 2.00
637.94 637.6 0.34 0.19 2.00
440.74 440.4 0.34 0.19 2.00
47222 472.0 0.22 0.19 2,00
513.70 513.6 0.10 0.19 2.00
528,72 528.4 0.32 0.19 2.00
574.60 574.4 0.20 0.19 2.00
58548 585.6 .12 0.19 2.00
68463 684.4 0.23 0.19 2.00
740.27 740.0 0.27 0.19 2,00
748.28 T48.0 0.28 0.19 2.00
80716 806.8 0.36 0.19 200
879.70 8§79.4 0.30 0.19 2.00

N5 INARN.0

FM-510402 RO3 11052019

ndslumungy



DQE DQE Services Co,Lid, N DQE DQE Services Co. Ltd.
Services _ ) o Services ) - )
32 Sol Ladprac-Wanghin 55, Ladpruo-Wanghin Rd., Ladpran, Ladprao, Bangkok 10230 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phane - +66 (0)2 338 2034, Email : dgeservicesinfo@gmail com SR i Phanc : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail com Bumaneae
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP20-005 Page 4 of 5 Certificate No. : SP20-003 Page 5of 5
Calibration Results :  Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Unecertainty Coverage factor
Photometric Accuracy :
(nm.} (Abs) (Abs) (Abs) {Abs) k
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor 0.0000 0.000 0.0000 0.0076 2.00
235
(nm.} (Abs) (Abs) (Abs) (Abs) k 0.7498 0.747 0.0028 0.0076 200
0.0000 0.000 0.0000 0.0042 2.00 0.0000 0.000 0.0000 0.0076 2.00
257
436 0.5791 0.578 0.0011 0.0042 2.00 08712 0.864 0.0072 0.0076 2.00
1.0488 1046 0.0028 0.0042 2.00 0.0000 0.000 0.0000 0.0076 2.00
313
21914 2.185 0.0064 0.0092 2.00 0.2920 0.292 0.0000 0.0076 2,00
0.0000 0.000 0.0000 0.0042 2.00 - 0.0000 0.000 0.0000 0.0076 2.00
40 05618 0.561 0.0008 0.0042 200 0.6459 0.639 0.0069 0.0076 2.00
1.0260 1.026 0.0000 0.0042 2,00
2.1259 2121 0.0049 0.0091 2.00
Remark @ = U = Unit Usder Caliration
0.0000 0.000 0.0000 0.0042 2,00
. 0.5240 0.523 0.0010 0.0042 200 Rt i
0.2639 0.965 -0.0011 0.0042 2.00 =~ The result expaaded wncerminty of mensaremens U is stited us the sandard ancenming of messusement malziplid by the covengs factor b
1.9788 1.977 0.0018 0.0092 2.00 ; e ” i
which for a notmal diserit di fon e probability of by 95%
.0000 0.000 0.0000 0.0042 2.00
- End of Certificate -
SiE 0.5194 0.520 -0.0006 0.0042 2.00
o 0.9991 1.001 -0.0019 0.0042 2.00
1.9970 1.999 <0.0020 0.0092 2.00
0.0000 0.000 0.0000 0.0042 2.00
<00 0.5523 0.554 -0.0017 0.0042 2.00
1.0810 1.083 -0.0020 0.0042 2.00
2.0369 2.037 -0.0001 0.0092 2.00
0.0000 0.000 0.0000 0.0042 2.00
6 0.5596 0.561 -0.0014 0.0042 2.00
1.0513 1.053 -0.0017 0.0042 2,00
1.9268 1.927 -0.0002 0.0092 2.00
PM-SE0-02 RO3 1103/2019 FMESH-02 RO3 110372019

nsslumuny ndslumungy



DE Services Co., Ltd.
DRE Services

32 Saoi Ladprao-Wanghin 35, Ladprao-Wanghin Re, Ladprao, Ladpran, Bangkok 10230

Plione ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com SR

DEE Services Co., Lad,

DQE ;
QE services : . AN
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

NIC-TISETIE 1 N0

Phone : +66 ()2 538 2054, Email : dgeservicesinfivzigmail com CALIERATIR 065

CERTIFICATE OF CALIBRATION

Certificate No. : SP20-001 Page 10f5

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

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

Location of calibration : Lahoratory 213
Equipment : Spectrophotometer
Manufacturer : Merck

Model : Pharo 100

Serial No.: 12390016

IDNo.: UAELAB.D09/2556

Received Date : 27 January 2563
Calibration Date : 27 January 2563

Issue Date : 29 January 2563

Condition of Instrument :  Used

Calibrated by E\u 1 “i Approved by : W 5

(Mr"l?anﬁvul Rittidach ) { Miss Chonthicha Sangngem )

Technical Manager Cuality Manager
The calibration result is applied anly o the above colibrated item md was s shown an date and place of calibration anty.

The measurement capabifity of the Ishortary and its raceahiliey 1 recognized national sindasds and o the unit of measurement realized ar the

comesponiding nutiomal standards lsbomiory, This cortificase may not be reproduced osher than in fall exeept with the prior writien approval of the DOE

REPORT OF CALIBRATION
Certificate No. : ~ SP20-001 Page 2of 5
Environment Condition :  Ambient Temperature 25 + 5 ‘c
Relative humidity 50 = 15 %RH
Calibration methed :  Is-house method CP-01 Calibration of UV-Vis Speelrophotometer Based on ASTM E275-08

Certified Reference Materials :

Material Serial No., Certificate No. Due date

Absobunce Standard set 25760 80102 T12021

Absobance Standard set 25757 80105 T12021

Wavelength Standard set 25806 80103 71142021

Wavelength Standard set 25758 80104 T12021
Traceability - This certification is traceable lo the International System of Unit maintained al National Institute -

of Standards and Technology (NIST) through Starma Scientific Limited
Spectral Band Width of UUC 1 40 nm.
Secan Speed of UUC @ N/A
Secan Interval of UUC :  N/A  am.
Resolution of UUC :  Photometric  0.001 Abs.

Wavelength 1.0 nm.

|Bervhoes Co., Lid.

FM-S10-02 ROX 11032019

@nanslimua

FM-S10-02 RO3 1132019

@nanslimua




POQE Services Co, Ltd,

DQE sopvices ; )
32 Soi Ladpeac-Wanghin 55, Ladprao-Wanghin Rd., Ladprio, Ladprio, Bangkok 10230

NEICTIATIS { Mane
CALTERATION 0343

Phone : +66 (U)2 §38 2034, Email : dqesenacesinfo@gmall.com

DQE Services Co. Ltd.

D "
QE seorvices )
32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin #d., Ladprao, Ladpreo, Bangkok 10230

Phona : +66 (012 538 2034, Email : dyeservicesinfo gmail.tom SSCTULTE LR

CALIBRATION 0343

REPORT OF CALIBRATION

Certificate No. : SP20-001 Page 3of5
Wavelength Accuracy :
CRMs Values LLIC Reading Comection Uncertainty Coverage factor

(nm.) (nm.) {nm.) L. ) [

241.54 N/A N/A N/A 2.00
279.40 N/A N/A N/A 2,00
2BR.70 NIA NiA N/A 2.00
334.22 332 222 0.61 200
361.26 359 2.26 0.61 2.00
418.48 48 0.48 0.61 2.00
446.70 446 0.70 0.61 2.00
453.20 453 0.20 0.61 2.00
460.06 460 0.06 0.61 2.00
536.90 337 -0.10 0.61 2.00
637.94 638 -0.06 0.61 2.00
440.74 440 0.74 0.61 2.00
472,22 471 1.22 0.61 2.00
513.70 513 0.70 0.61 2.00
528.72 528 0.72 0.61 2.00
574.60 574 0.60 061 2.00
58548 585 0.48 0.61 2.00
684.63 684 0.63 0.61 2.00
740,27 738 227 0.61 2.00
T4R.28 746 228 0.61 2.00
807.16 B04 118 0.61 2.00
8§79.70 877 270 0.61 2.00

FAM-S00-02 RO3 11002019

@nanslimua

REPORT OF CALIBRATION

Certificate No. © SP20-001 Page 4 of3

Calibration Results :  Without adjustment

Photometric Accuracy :

Wavelength CRMs Values ULIC Reading C i i inty Coverage [acior

(tm.) (Abs) (Abs) (Abs) {Abg) k

0.0000 0.000 0.0000 0.0042 2.00

450 0.5791 0.578 0.0011 0.0042 2.00

1.0488 1.048 0.0008 0.0042 2.00

2.1914 2,193 -0.0016 0.0092 2.00

0.0000 0.000 0.0000 0.0042 2.00

440 0.5618 0.560 0.0018 0.0042 2.00

1.0260 1025 0.0010 0.0042 2.00

2.1259 2125 0.0009 0.0092 2.00

0.0000 0.000 0.0000 0.0042 2.00

0.5240 0.521 0.0030 0.0042 2.00

w5 0.9639 0.965 -0.0011 0.0042 2.00

1.9788 1.978 0.0008 0.0092 2.00

0.0000 0.000 0(.0000 0.0042 2.00

Sigi 0.5194 0.518 0.0014 0.0042 2.00

0.9991 1.001 -0.0019 0.0042 200

1.9970 1.997 0.0000 0.0092 2.00

0.0000 0.000 0.0000 0.0042 2,00

S 0.5523 0.551 0.0013 0.0042 2.00

1.0810 1.080 0.0010 0.0042 200

2.0369 2.034 0.0029 0.0092 2.00

0.0000 0.000 0.0000 0.0042 2.00

444 0.5596 0.559 0.0006 0.0042 2.00

1.0513 1.050 0.0013 0.0042 2.00

1.9268 1.925 0.0018 0.0092 2.00

FM-510-62 RO 11032019

@nanslimua




SITHIPDRN

] wnghin fprao-Wanghin R, Ladprao, Ladpe, Ba
o ) T lijeser mai m 4 M
- — Preventive Maintenance Protocol
REPORT OF CALIBRATION
i T K T200
il e 05 — Instrument: Kjeltec™ 2100 Model I 5/N: A1 IAOESA
) Customer_ UT88 3 Tuila uanmnfed waud Fubilefs navdinuaus fita Job No.__ MS&IFOTHE A
Photometric Accurac :
- B Certified performed PM interval (whaichaver occurs | 12 Months Mo, of samples analysed
Wavelength CRMs 1 UUC Reading Correctior neerain Cover first betwesn interval and no. of samples analysed) {if applicabla):
(rim. ) = { Abs) Abs | {Ahs) !
LI § 1
. N/A N/2 N/A }
233 01498 NIA N/A 0k Introduction
B 0.0000 NIA NIA N/A A maintenance protocel provides a systematic and functionnal means of maintairamg a specific instrument
257 48315 ) Sl - 5 00 | type, the rertified pafformed PM interval depends on the operaticnal conditions, and is basaed an our
= _ e : i = 25 > e extensive experignce and knawledge of manufacturing and maintaining analytical instruments.
13 Hue A | . PEA 0 Apart from sample throughput, the environmental conditions also need to be taken into accaunt,
B 0.2920 M/A N/A N/A .00 Demanding emvirenmants, such as high ambient termperature, humidity, dirtiness etc can measurably
0.0000 /A N/A N/ A 1 1) shortan compenent lifetime and alse the maintenance and component replacement intervals,
o | NIA | NI/ A NIA | ) 00 1 The content of this protocal is subject to change ower Bime. Tn order to ensure you the cormect parts,
— . — . L A please make sure b3 indcate serial number and date of installation when contacting you FOSS
representative.
famark s e st Maintenance Procedure
Parts to be Exchanged
n ep— " wcert . I : |
Step | Action Part PiN OK
End alc 1 Replace Adapter for dig. tube 250 mil 10000056 | [
2 Replace Mon return valve 10003538 | [
3 Replace valves in alkali pump Valve kit reagent/water pump | 15750093 | [
4 Replace steam tubing Silicone tubing 8/12 mm 15820006 | (2
5 Replace alkali tubing Tubing reinfarced for alkali 13820011 | O
& Replace water tubing Tubing PYC /11 mm 15820004 |
7 {Cleaning Stearn generator [
= = 8 JCleaning Splash head O
. 451-451/1 muuiunT Auiauta g A andr apieaw 10700 s 0-2433-8331, 0-20358800, U-2434-ﬂjgﬂnlai§-1§,@;—;1—llﬁ}3m
tangd 313\1 AIU F]‘ N 452-451¢1 § nrthorn Ruad, Bangb.Try, bargplud, bargeak 10700, Thailand Tel,(652) 433-8331, 435-8800, 434-0191 Fax, (662) 433-1679, +34-4510

FMATI - rentari@cithinbnen cam wasna sithinhnen rom



SITHIPORN SITHIP DRN:

Check and Adjustment

Preventive Maintenance Protocol

— ]
| Step | Action Module ed | Limits 0K |
————— = - Instrument: Kjeltec' 2100 : P0G TA54
1 Check alkali volume, 10 ml/stroke Alkali pump hvanl At 50 ml -0/+3 ml A ] Model 2100 S"[JN'
2 | check distilation volurme [ g 00 - 150 mifamin | 5 Customer__1ien yluds vownEad veud Huiidaia naudrmwd 91da Job No,__ MS6IFOTI08 A
3 Check -‘r::_nt L)_E!'!C| ;w. tches | F Certified perfarmed PM intarval (whaichever occurs | 12 Months Ne. of samples analysed
— - first between inkerval and ma. of samples analysed) (if applicable);
4 Check cable,electrical connection and main D
ywer supply AC 220 Volts
5 Check level pins in steam generator =g IntrOd Uct|0n
o b e == ) — A maintznance protocol provides a systematic and fenctiornal means of maintaimng a specific instrurment
6 | Check safety door switch 1 type. the ceriified performed PM interval depends on the operational conditions, and is based on our

extensive experience and knowledge of manufacturing and maintaining analytical instruments,

Apart from sample throughput, the envirnmental canditions also need to be taken into account.
Demanding envirenments, such as high ambient temperature, humidity, dirtiness etc can measurably
. ‘ shorten campoenent lifetime and also the maintenance and cormpanent replacement intervals,
Remark _

The content of this protocol is subject te change over time.In order to ensure you the correct parts,
— please make sure kn indicate serial number and date of installation when contacting you FOSS
representative.

— Maintenance Procedure
= - - N Parts to be Exchanged

Step | Action Part PN oK

45 1 Replace Adapter for dig. tuba 250 ml 10000056 | [

E.--;E”neer's“s gn;'ltu;-.—._. 2 |Replace Non return valve 10003538 | O

2 Replace wvalves in alkali pump Valve kit reagentfwater pump | 15750093 | O

. 4 Replace steam tubing Silicone tubing 8/12 mm 15820006 | T

Rohre— 5 | Replace alkali tubing Tubing reinforced for alkali 15820011 | O
& |Replace water tubing Tubing PYC 811 mm 15820004 | [

7 | Cleaning Steam generator O

£ |Cleaning Splash head O

'

4314511 prudiuar arsouralvT waytaade nraan 10700 Tus 0 2433 8331, 0 24358800, 0 2434-Glhamly1ﬂ%;,@g'111%

451-5511 Sirmtharn Road, Bangkumn, banaplud, baegksk D000, Thalznd Tel (8633 433-B151, 435-8800, 431-0191 Fax, (6521 433-1679, 434-0510
FMATI - rentarmsithinhoarn cam asease githinhoes com

WAR A
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SITHIPORN

Check and Adjustment

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)  i=e—mos
CORPORATE SERVICES 3 EQUIPMENT CALTBRATION AND TESTING SERVICES S —ouy

Step ﬁ.CtiOn Modu[e Measured leﬂs OK S344 PATTANAKARN ROAD SO0 18, SUANLUAR UANLUANG BANOKOK 10250 "’}"I:T'\""\ NSC $I-Tllb
TEL. 0:2717-3000-27  FAX. 0-2719-0434 CALIBRATION 0002
1 |Check alkali volume, 10 mi/stroke Alkali pump vl | At 50 mi-0/+3 ml Pad
2 | Check distillation volume logwl | 100 - 150 mifamin - | BT
3 | Check front panel switches H Certificat f Calibrati cm:' No.: 301:\;841
age.: 1 of
4 Check cable,electrical connection and main H €r Icate o alibration
power supply AC 220 Volts
Equipment : Incubator
5 | Check level pins in steam generator A7
6 |Check safety door switch B Manufacturer : Memmert
Model : IPP 260
Serial No. : WE13.0095
Remark
ID No. : UAE.LAB.0D9/2558
Submitted by : United Analyst and Engineering Consultant Ca. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory
., 2 Received Order : 27 April 2020
NENW{}'SM Friy Calibration Date : 27 April 2020
Customer’s Signature Engineet’s Signature Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
/ Calibrated by : Preecha Hiahib
4 /9.7 s
Date .g'_'z/ﬁh‘i’c‘?-?
Approved by : ‘Fﬂ(ﬂu i
Approved Signatory
() Pomthippa Tamayakul
(/) Malee Butkruga
{ ) Suwit Imjai
Issue Date : 7 May 2020
The Uncertainties are for a confidence probability of approximately 95%
This certificute may v be reprodeced other thim in Tl except with ihe prine writien
. Agprovil af the bead of Corpurate Services 3 Equipment Calibration and Testing Services
451-451/1 nuulfuss wriounalng warnawds ngovnm 10700 Tns. 0-2433-8331, 0-243535800, &1434-9!9?11“1&!@361@-3%% taﬂms1&iﬂ’)uﬂu
9

451-451/1 Sirinthorn Road, Bangbumru, bangplud, bangkok 10700, Thailand Tel.[662) 433-8331, 435-8804, 434-0191 Fax. (662) 433-1679, 434-9510

EMATI « rantarificithinharn com wnsnar cithinhnrn coam L ARATAT



Eguipment :

Condition As-Received :

Reference :
Procedure Used :-

Incubator
Used ltem
2004-03790C-3

Cert. No.: 20TM841
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT0Z2 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-20.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1) Data Acquisilion

Serial No. Cert. No.
MY44031769 18LMS

2. This certification is traceable to the SI unit,
3. This result of calibration was found accurate as shown on date and place of calibration only.
Remark : NIST : Mational Institute of Standards and Technology, The United State of Amarica.

Result of Calibration :-

(™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting :

Not Available

e

Probe Installation Detalls :

a= 5.0 cm
b= 50 ©m
c= 50 cm

Traceable
NIST

Due Date
02 Aug 2020

Environment during calibration

Dimension of Chamber ;

D= 0.50
W= 0.64
H= 0.80
Capacity = 0.26

At Beginning Finished
Temp. ("C) 21 20
REL.Humid. { % ) 60 62
AC Supply { Vait ) 220 222
Position : |Ref. Std./ID No.:
1 9RTD-2/1
2 9RTD-2/2
3 9RTD-2/3
4 ORTD-2/4
5 5 9RTD-2/5
i 6 9RTD-2/8
o 7 9RTD-2/7
s 8 9RTD-2/8
9 (ref.) 9RTD-2/9

Tl -
1enmTlinugy

o ANNTI7AD

Equipment : Incubator Cert. No.: 20TM841
Condition As-Received : Used item Page.: 3of 3
Reference : 2004-03790C-3
Result of Calibration :- {*) Without Adjustment
Function of UUC™ : Temperature Scurce
Calibration| UUC* uuct Temperature Temperature Overall Bicaristiity Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (c) (°cj (x°C) (*c) (°C) (£'C) k
35.0 35.0 35.0 0.039 0.68 0.91 0.30 2
Calibrati M ed Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.287 35460 | 35.091 35.234 | 34.838 | 34.732 | 34595 34,732 35.247

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 lemperatures al 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
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Nl -
1N linuga

o ANNAT7AT



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

%

53404 PATTANAKARN ROAD SO0 18 SUANLUANG, SUANLUANG BANGEOK (0230 i u°.¢'-\‘|s|-r|a
TEL. -23717-3K00-27  FAX.(1.2719-09484 CALIBRATION 0008 Equipment : Incubator Cert. No.: 20TM8
Condition As-Recelved : Used ltem Page.: 2 of 3
Reference : 2005-01070C-2
Cert. No.: 20TM8 Procedure Ussd -
- . . . Page.: 1of 3 Calibration were conducied using calibration procedure CP-OT02 according to direct measurament
(_;ertlﬁcate Of Callbrat]ﬂn 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

Equipment : Incubator 1. Reference standard instrument:-
Instrument SerialNo.  Cert. No. Traceable Due Date
Manufacturer : Memmert 1) Data Acquisition MY44031769 19LMS5 NIST 02 Aug 2020
2. This certification is traceable to the SI unit.
Model : IF 75 3. This result of calibration was found accurate as shown on date and place of calibration only.
Remark : NIST : National Institute of Standards and Technology, The United State of America.
Serial No. : D0317.0305 Result of Calibration ;- | *) Without Adjustment
Function of UUC* ; Temperature Source
1D No. : UAE.LAB.022/2561 Fresh air setting : Close Environment during calibration
Fan setting : 60% | = Beginni Finished
Submitted by : United Analyst and Engineering Consultant Co. Lid, Temp. ( °C ) 25 24
3 Soi Udomsuk 41, Sukhumvit Road, -{2 . REL.Humid. { % ) 62 B4
Bangchak, Phrakhaneng, AC Supply { Volt ) 231 233
Bangkak 10260 3 <
Locaiion ; wiicrobiciogy Laboratory g™
o g 8 Position : |Ref. Std./ID No.:
Received Order : 8 May 2020 TT 1 8RTD-21
Calibration Date : 8 May 2020 ‘g,z/?.u £ / - B ORTD-2/2
Ambient Temperature : (26+£10)°C s 3 SRTD-2/10
Relative Humidity : (50£30)% 4 9RTD-2/4
Probe Installation Details ; Dimension of Chamber : 5 9RTD-2/5
Calibrated by : Suwit Imjai a= 50 cm D= 032 m 6 9RTD-2/6
e Vs odp G 7 9RTD-2/7
Wﬂu c= 50 com H= 056 m 8 9RTD-2/8
Approved by : Capacity= 0075 m {ref.) 9RTD-2/9

Approved Signatory
() Pomnthippa Tameyakul
(/) Malee Butkruea

Issue Date : 12 May 2020

The Uncertaintles are for a confidence probability of approximately 95%

This cert e mny mot be reproduced other than in full, except with the prior written

Approvul of the heid of Carporale Services 3 - Equipment Calibration s Testing Seevices.

lﬂﬂﬂ'ﬁ‘l&iﬂ?ﬂfl&l NI E&Iﬂ’iﬂfl&l



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

S WMt
5344 PATTANAKARN ROAD 501 18 AN BANGKOK 10250 el - e
NSC-TIBI-TEE1T02E

Equipmsnt . Incubator Cert No.: 20TM8 TEL. T-3N00-2T  FAX. 027199484 CALIBRATION 0098
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2005-01070C-2
Result of Calibration :- (%) Without Adjustment Cert. No.: 20TM4
Function of UUC* : Temperature Source i L] * 2 o e e
Certificate of Calibration Page.: 1 of 3
Calibration| UUC* uuc* Temperature Temperature Overall ? Coverage
i A Uncertainty
Point Setting | Reading stability uniformity WVariation Factor
(°C) sy | ey (£°C) {*¢) {2c) (+°C) k Equipment : Water Bath
440 43.9 438 0.059 0.33 0.41 0.30 2
Calibration Measured Temperature { °C ) Wintsi; WHE 1
Paint Position .
(*C) 1 2 3 3 5 5 7 8 9 (ref) Serial No. : L416.0806
44.0 44.084 | 44.045 | 44.187 | 44.158 | 44.167 | 44.095 | 43.877 | 43827 | 44.186
ID No. : UAE . LAB.OD2/2560
Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any ona sensar, Manufacturer : Memmert
Temperature uniformity : The maximum difference of measured temperalures 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 Submitted by : United Analyst and Engineering Consultant Co., Ltd.
possible to determine the temperalure patlern or homogeneity within the chamber under steady-state conditions, 3 Soi Udomsuk 41, Sukhumvit Road,

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

Bangchak, Phrakhanang,
uuc* : Unit Under Calibration

Bangkok 10260

Note : The reported uncertainty of measurament was included stability and excluded unifarmity Location : Microbiology Laboratary
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 %. Ambient Temperature ; (26£10)°C
Relative Humidity : (50+£30) %
-o0o-
Calibrated by : Tawatchai Pama

Approved by : 4 w

Approved Signatory

() Pomthippa Tameyakul
{ ) Malee Butkruea
(/] Suwit Imjai

Issue Date : 4 March 2020

The Uncertainties are for a confidence probability of approximately 95 %

This certificate

st be reproduced other than excepit with the priar written

Apprival of tlie crite Services 3@ Equipment Calibration ant Testing Serviees

lﬂﬂm%’]ﬂﬂ&l
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Equipment : Water Bath Cert. No.: 20TM402

Model : WHNE 14 Page.: 2 of 3
Serial No. : L416.0606

ID No. : UAE.LAB.002/2580

Manufacturer : Memmert

Received Order : 26 February 2020
Condition As-Received :  Used Iltem
Calibration Date : 26 February 2020
Reference : 2002-07840C-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistanca
Thermometer | IPRT ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acqguisition MY 44060450 191276 MNIMT 05 Mar 2020
2. This certification is traceable to the S| unit.
3. This result of calibration was found accurate as shown on date and place of calibration only.
Remark : NIMT : National Institute of Metrology Thailand.
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperalure Source

Environmental AC Voltage Supply
(*C) ( %R.H. ) ( Volt )
Beginning of Calibration 22 45 241
Finished of Calibration 20 55 240
s Ref. Std.
Position : D No.
IIIIIIIII 1 4803888-001
Pl 2 - 2 4603888-002
P o o | 3 4603988-003
B vt L 4 4803988-004
5(ref.) 4803988-005

Front

4.

Laﬂﬂ1ilﬁﬂaiﬁ%433

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :
Received Order :

Condition As-Received :

Calibration Date :
Reference :

Result of Calibration :-
Function of UUC* :

Water Bath Cert. No.: 20TM402
WNE 14 Page.: 3of 3

L416.0606
UAE.LAB.002/2560
Memmert

26 February 2020

Used ltem

26 February 2020
2002-07840C-2

(*) Without Adjustment
Temperature Source

Calibration uuc* uucH Average” Standard Reading | °C )

point Setting Reading Position

("G ) {"C} {°C) 1 2 3 4 5 (ref.)

44.5 44.5 44.5 44.547 44.494 44 507 44.547 44.544
Calibration - = Coverage

point Uniformity | Stability Uncertainty Facto?

("c) (cy (+€) (£°C) K

44.5 0.096 0.029 0.15 2

Average” : The average of 30 values in each position.
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.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe,

UuC* : Unit Under Calibration
Note : The reporied uncerainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage faclor k, providing a level of confidence of approximately 85 %.

-o0o-

.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES
S34M PATTANAKARN ROAD SO0 18 SUANLUAN
TEL. 0-2717-30000-27  FAX

NSC-TISI-TEE1 7028
CALIERATION 1008

Cert. No.: 20TM403

Certificate of Calibration Page. 10f 3

Equipment : Water Bath

Model : WNE 14

Serial No. : L416.0812

ID No. : UAE.LAB.003/2560

Manufacturer : Memmert

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Microbiology Laboratory

Ambient Temperature : (26£10)°C

Relative Humidity : (50+30)%

Calibrated by :

Approved by :

() Pornthippa Tameyakul
{ ) Malee Butkruea

Tawatchal Pama

Y

Approved Signatory

{ » Suwlt Imjai
Issue Date : 4 March 2020
The Uncertainties are fora ¢ ¢ probability of approximately 95%
This cemifieate muy not be reproduesd other than 10 full. sxcept with the priar writien
Agproval of ihe hénd of Corporate Services 3 : Equipment Culibration and Testing Services
‘1 ]
tand3 Nﬂ?}l%l%z

Equipment : Water Bath Cert. No.: 20TM403
Model : WHNE 14 Page.: 20of 3
Serial No. : L416.0612

ID No. : UAE.LAB.003/2560

Manufacturer : Memmert

Received Order : 26 February 2020
Condition As-Received :  Used ltem
Calibration Date : 26 February 2020
Reference : 2002-07840C-3
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance

Thermometer ( IPRT ).
The temperature scale used was based on ITS-80.
1. Reference standard instrumant;-

Instrument Serial No. Cert. No.
1 ) Data Acquisition MY 44060450 191276

2. This certification is traceable to the Sl unit.

Traceable Dug Date
NIMT 05 Mar 2020

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

Remark : NIMT : National Institute of Metrology Thailand.

Result of Calibration :- { * )} Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply
: (°C) ( %R.H. ) ( Volt)
Beginning of Calibration 22 45 241
|Finished of Calibration 20 56 240
Position : £ SR
ID No.
1 4803988-001
0 2 4803988-002
Sret) 3 4803988-003
4 4803988-004
5{ref.) 4803988-005

Front

4.4
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Equipment :

Model :

Serial No. :

ID No. :

Manufacturer :
Received Order :
Condition As-Received :
Calibration Date :
Reference :

Result of Calibration :-
Function of UUC™ :

Water Bath

WNE 14
L416.0612
UAE.LAB.003/2560
Memmert

26 February 2020
Used ltem

26 February 2020
2002-07840C-3

Cert. No.: 20TM403
Page.: 3 of 3

(™) Without Adjustment

Temperature Source

Calibration uuc* uuce Average* Standard Reading ( °C )

point Setting Reading Position

(°C) ('c) (*C) 1 2 3 4 5 (ref.)

44.5 44.5 445 44.525 44.470 44.507 44.540 44 532
Callbeation |\ imormity | Ststingy Uncertainty Covarae

point Factor

(°c) {°C) (£°C) (£°C) k

44.5 0.12 0.035 0.15 2

Average" : The average of 30 values in each position,
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
al the reference location which are observed at the same time or at as close an observation time as possible

Calibration Certificate

Certificate No.:
Client name:

2000970-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.

Address: 3 Soi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakt Bangkok 10250

Poagelof 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Modei: MSE035/01
Serial No.: B007010311
ID No.: UAE.LAB.008 /2553

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the graatest maximum difference of measured temperature at any ane probe.
uuc* : Unit Under Calibration Order No.: 2000970
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 Operation No.: 2000970-001

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

Date of Receipt: 25 December 2019

-olo-

Date of Calibration: 25 December 2019

Calibrated by  Mr.Manas Somsak Approved by /
Senior Analyst { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 27 December 2019 Responsible for the Technical Management Team

The uncertainties are for a p ility of app y 95%

=

which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the comresponding national standards laberatory, This certificate may nat be reproduced other
than in full except with the prior writtzn approval of the National Food Institute.

]bt ! I This Certificate i issued in accordance with the conditions of sooreditation granted by the Thal Laboratory Accreditation Scheme

l,aﬂmﬂaiﬂgugm

R T4
0988430 F-CS-008 Revision: 00 Date; 14-12-61 BT ERAITAN



Calibration Report

Calibration Report

Certificate No.: 2000970-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: M56035/01 Resolution: 0ooL g

Serial No.: BOO7010311 ID MNo.: LIAELAB.ODB/2553

Certificate No.: 2000970-001-01
Equipment: Electronic Bance Manufacturer:  METTLER TOLEDO
Model: MSE035/01 Resolution: 0001 g
Serial No.: BO0T010311 ID No.: UAELAB.OOE/2553
Capacity: B2 g
Date of Calibration: 25 December 2019 Page 2of 3
Environment Condition: smbient Tempersture 236 < 0.2 °C Relstve Humidity 50 = 25 %

Place of Calibration: 306 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1. Calibration Method: NFL Mathod W-MA-001  In-House Method Based on UKAS LAB 14 Callbration of Weighing Machines : 2006
2. Referance Stanclards:

Reference Standard =~ Model Serlal No  Calibrated By Certificate No, ~ Due Date

Standard Weight Class E2 1rmg ko 2009 BSOSSETET2 s M1%040595 & Apel 2020
Instrument Model Serial No, Calibrated By Certificate No. Due Date

“Thermo-Hygro Mater 1141
3. This certification is traceable ta I UMNIT

waw.slil BTH 003/35 Quality Rebarn CR1%-1416 19 August 2020
4. This ceruficate was certified only for the Instrument we calibrated,

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

Calibration Results:

1. Repeatability of Reading:

Nowmiral Vake [ g 3 Standard Deviation of Reading Lo}
300 0.00032
a00 0.00032
2, Off-Center Error:
A mazs of 200 g was placed and maved to various position on pan,

The batance reading obtained is given in the table.

‘o 0

1 7 3
g bt ad)t a Jl¢a ¥Ieo )lCa) £ o )
200000 | 190009 | 200000 | 20000t | 200001 | 200000 0,001

F-C8-012 Revision: 00 Date: 14-12-61

t@nans luAIuAN

Capacity: 20 ¢
Date of Calibration: 5 December 2018 Page 3of 3
Calibration Results: {Continued)
Calibration Range:  0-600g
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value:
Hominal Yalue Standard Value Averoge Reading Correction Uneertainty Coverege Feclor
{98 ) { g ) {9 ) (g} {x g ) L3
Unioad 0.0000 0.000 0.000 0.00085 .00
01 0.1000 .10 0.000 0.000R5 .00
0.5 0.5000 0.500 0.000 0.00085 .00
i 1.0000 1.000 0.000 D.000B5 2,00
5 5.0000 5.000 0.000 0.00085 .00
10 10.0000 10000 0.000 0.00085 .00
20 20.0000 20.000 0.000 000085 1,00
50 50.0000 50.000 0.003 0.00085 2.00
0 70.0001 70.000 0.000 0.00085 2.00
100 1000001 100,000 0.000 D.00085 .00
150 150.0001 150.000 0.000 0.00087 2,00
200 2000002 200.000 0.000 0.00088 .00
300 300.0003 300.000 0.000 0,00092 2,00
A0 4000004 200.000 0.000 0.00008 2.00
500 500.0004 500.000 0.000 0.0011 2.00
500 500.0005 E00.000 0.000 0.0012 2.00

The reported uncertainty of measurement was based on a standard uncertainty mufiplied by a coverage fadtor & |, providing a
Ievel of confidence of approximately 95 %,

- End -

F-CS-012 Revision: 00 Date: 14-12-61

.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %ﬁ

CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES St
53404 PATTANAKARN E. AL :':{_;l I'e su,: : ‘NG.' :;E;r\stu;-\;\'u BANGKOK 10250 i e M Exiuiiiant: —— I
TEL. 0-2717-3000-27 - FAX, 0-1719-5484 CALIBRATION 0008 Model : cL-40L Paga‘: 20f 3
Serial No. : 802664
1D No. : UAE.LAB.014/2550
C t.f. t f C libl‘ ti n Cer;. No.: 20;};405 :::;?::J()“:;;r 3 ?:;Fl':ebruary 2020
erufcate or La atio o1 Condition As-Received : Used item
Calibration Date : 27 February 2020
Reference : 2002-07840C-5
Equipment : Autoclave Procadine Used
Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
Model : cL-40L measurement method with Data Acquisition which connected with Thermocouple Type T
The temperature scale used was based on 1TS-90.
Serial No. : 802664 Condition of this result of calibration
1. Reference standard instrument:-
ID No. : UAE.LAB.014/2550 Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY 44060450 191276 NIMT 05 Mar 2020
Manufacturer : ALP 2. This ceriification Is traceable to the SI unit,
3. This result of calibration was found accurate as shown on date and place of calibration only.
Submitted by : United Analyst and Engineering Consultant Co. Ltd. 4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
3 Soi Udomsuk 41, Sukhumvit Road, could be infected with organisms categorized as Hazard Group 1, 2 and 3**
Bangchak, Phrakhanong, (** = Categorization of pathogens according to hazard and categories of containment, second edition, 1880 )
Bangkok 10280 It does notl caver autoclaves for use with material infect with organisms in Hazard Group 4, for which
Location : Air Analysis Unit complete containment and sterilization of infected condensate is considered to be assential,
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
Ambient Temperature : (26 £10)%C or velerinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
Relative Humidity : (50 £30)% sterilization which are required to be dry at the end of cycle.
Remark : NIMT : National Institute of Metrology Thailand.
Calibrated by : Tawatchal Pama Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Environmental
Cb:f | - = ey J(%RA] (Vo)
Approved by : Beginning of Calibration | 24 87 240
Approved Signatory “ Finished of Calibration | 23 | 85 240
() Pornthippa Tameyakul
() Malee Butkruea Position D inti Ref. Std.
Position Description
(/) Suwit Imjai 2 Thermocouple
1= |Center of chamber 19-14TC-04
Emperar.ure 2 Sensor 18-14TC-05
Issue Date : 4 March 2020 2= [Banaust et AT 0o
The Uncertainties are for a confidence probability of approximately 95%
This certificate may not he reproduced other than in full. exeept u':n the prine writien
Approval of the lead of Corporate Services 3¢ Equipment Calideation and Testing Services. M
f '
@naslainIuAYy @naslinuas, .

A (011864



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES
AL PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGRKOK 10250
TEL G-2717-M100-27  FAX. 0-2719-9484

CALIRATION 0001

Equipment : Autoclave Cert. No.: 20TM405
Model : CL-40L Page.: 3of 3
Serial No. : 802664
ID No. : UAE.LAB.014/2550
Manufacturer : ALP
Recelved Order : 26 February 2020
Condition As-Received :  Used ltem
Calibration Date : 27 February 2020
Reference : 2002-07840C-5
Result of Calibration :- ("} Without Adjustment
Operating par ter Set : Temperature= 116 °C
Sterilization period = 15 minute
uuc* uuc* Average” Pressure Coverage
Setting | Reading | Position | Standard Reading e Reading vbaraleE Fal:l:;g
[°C ) {°C) {°C) (£°C)| (MPa) (£°C) k
116.594
116 116 2 116.430 0.18 0.08 0.90 2
2 116.361
Operating par Set : Temperature = 122  °C
Sterilization period = 15 minute
uuc uuc* Average* Pressure Coverage
Sefting | Reading | Position | Standard Reading | 2" | Reading | V"™ ™ | eactor
{°c) (°c) L °C) (£*C)| (MPa) (2°C} k
1 122.474
122 122 2 122.301 0.17 012 14 2
3 122.285

Average* :

The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UucC* : 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 %.

-00o-

M

mnmﬂa«'ﬂ%%m

Cert. No.: 20TME53

Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa  Tameyakul

(
[/) Malee Butkruea
() Suwit Imjai

Issue Date :

Autoclave
ALP
CL-40L
807293
UAE.LAB.O19/2560
United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
301 Room
a May 2020
8 May 2020
({26 %10 )°C
(50+30)%
Preecha Hlahib

Approved Signatory

12 May 2020

The Uncertainties are for a confidence probability of approximately 95%

This certif o i full, £ with ily

sty niod b reproduced ol

Approval of the head of Cororate Services 3 - Bquipment Calibration and

enm7linugu



Equipment : Autoclave Cert. No.: 20TME53
Condition As-Received : Used ltem Page.: 2of 3
Reference : 2005-01070C-1

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measuremant method with Data Acquisition which connected with Thermocouple Type T
The temperature scale used was based on |7S-80.
Condition of this result of calibration
1. Reference standard Instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY 44060450 20LM3 NIMT 07 Mar 2021

2. This certification is traceable to the Si unit.
3. This result of calibration was found accurate as shown on date and place of calibration only.
4. This resull of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Calegorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterflization of infected condensate is considered to be essential.
This resull of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or velerinary purposes which are direclry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle,

Remark : NIMT : National Institute of Metrology Thailand.
Result of Calibration :- ( * } Without Adjustment
Function of UUC* : Temperature Source

Environmental

e | (c) [(wRH )] (Volt)
Beginning of Calibration | 26 60 220
Finished of Calibration | 26 53 221
Position Description Dk, S,
T Thermocouple

1= |Center of chamber 18-147C-04

2= |Temperature sensor 19-14TC-05

3 = |Exhaust port 18-14TC-08

Lﬂﬂﬂ‘]‘i’%ﬁﬂﬂ&l

Equipment : Autoclave Cert. No.: 20TM853
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2005-01070C-1
Result of Calibration :- () Without Adjustment
Operating p. Set: T re= 116 °C
Sterilization period = 15 minute
uucH uuc* Average* | Pressure : Coverage
Setting | Reading | Position | Standard Reading Stabifity Reading Cnesranty Factor
(*C) (’'c) {*C) {£°C)| {MPa) (£°C) k
1 116.900
115 116 2 116.642 0.13 0.08 0.89 2
3 116.552
Operating parameter Set : Temperature = 122 "C
Sterilization period = a0 minute
uuc* uuc* Average* Pressure Coverage
Setting | Reading | Position | Standard Reading Stabliity Reading Uncertainty Factor
{°c) ("C) {"C) (£°C)| (MPa) (x°C} k
1 122.762
122 122 2 122810 012 0.12 1A 2
3 122.597

Average®

The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

Uuc* : Unit Under Calibration

Note : The reported uncertainty of measuremeant was included stability and excluded uniformity .

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

-olo-
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SF’C Calibration Center

SN

= Certificate of Calibration
s
Rk SC-TISH-TIS 17025
Equipment; fihwimi - CONDUCTIVITY METER Cerlificate No.:  C24200075
Model; Lab 955 |ssued Date: 2 April 2020
Serial Mo, (or 1D.): 18300358 Job No.: KSPR2004094
Manufacturer: Sl Analytics Page: 1of 2
Electrode Serial No. 1415 Model: LF413T Brand : Sl 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: Temperaturs 23 fC + 2 g
Humidity 50 WRH + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Lid.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Miss. Kaswkan Suradach
Calibration Date: 2 April 2020
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability: This certificate is traceable to the CRM maintained by DAkkS/DKD calibration laboratory

Kaedea

through Radiometer Analytical Co., Ltd. Certificate No, 1410, 1376, 1284

SeRT .0

130 Lo RS ;iR difla

(Miss Kaswkan Suradech)

Person in charge
Thia certificats is issued the units of

SPCRT Ca.. Lid
(Mr. Dumrong Boonsaopon)

Autheorized signatory

it ing 10 the Systam of Units (S1), 11 providaes lraceatility of measuramant to mismational or

national standard or other recognized national standard laboratorniss.

The measurament uncertainty slaied is the expandad uncensinty which 1s obtsined from the standard uncerainty muitiplisd by the coversge tactor (4=2) o
provide a levet of confidence of approximately 85%. 1L is determinad in accordance with the Guide ta ion of U inty in (GUM).

These resulis may be affecied by deuiations from specified conditions. The results felala only 1o the itarms lested, calibrated or sampled, The raport shall not be
reprodicad excapd in full without approval of SPC AT Co.. Lid.

SF’C Calibration Center

SSN

i madd aiA et

SPC RT CO. LTO.

#1977 D000 194 YerrWspTTun iR 5T ouumguTe 00 UHUHRIN WENTEIYUL NTEVRIMTIAS 10260

Bronch 00003 1194 Soi Wachirofhamacthel 57, Sukbumel 1011 Rood, Bangehok, Preckhancng, Bangkek 10250 Thotond
Tel: 0 2185 4333 Ext. 3500-3308 Fax: 0 2185 4424 E-mal: xSy Werstn SC-rt com

Uour safisfaction is our fpromizs # SPCRT

tanas kinuax

SPCO-FM-G24-04° 11 Feb 2020

Certificate No. : C24200075 Page 20of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calioration Coverage Factor
Correction Uncertainty ( £ }
Conductivity Solution Reading (k)

24.78 pSiem 2486 wSicm 0.18 pSicm 2.00 0.52 pSlem

1408.1 pSfem 1426 uSfem -16.9 pSfem 2.00 7.7 pSiem

111.19 mS/em 108.8 mSicm 239 mSfcm 2.00 0.54 m3fcm

After Adjustment;  at 14091  pSicm
Standard Unit Under Calibration Coverage Factor
. Correction Uncertainty ( £ )
Conductivity Solution Reading (k)

24.78 uSicm 24.3 wSiem 0.48 pSicm 2.00 0.52 uSicm

1408.1 uSicm 1409 pSicm 0.1 pSicm 2.00 T uSlom

11119 m&icm 107.0 mSicm 4.19 mSicm 2.00 0.54 mS/cm

The End of Certificate
witn 1edd 0dR dufa
SPC BT CO, LTD.
Avv# 00003 1434 Jemidrerusin 57 uusnin A v wmeshug rqemsuas 10250 .
i il A 1 , 3

AT i 4315 Bl SIDI0A P 6 285 4124 E-melh o cpinSige o ebate wowapeteers tanasliau AN

Your mﬁlﬁacﬁbn s our promiss & SPCRT

SPOC-FM-C24-04: 11 Feb 2020



List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Meter HORIBA LAQUA-PH210 National Food Institute, 2002482-002-01 12 May 20 11 May 21 -
HAOA0007 Ministry of Industry, Thailand
2 |DO Meter DO Meter YSI Pro 20i Technology Promotion Association 20TW177 28 Aug 20 27 Aug 21 -
18K104053 (Thailand-Japan)




HSC-TIS-118 17023 ) - +BE
CALIBRATION o061

Calibration Certificate Calibration Report

i o -004-01 ;
Certificate No 202907:004:0 Certificate No.: 200248200801
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Equipment: oH Meter Resclution:  O01pH : 0.1 my
Address: B oM T AlIgy, Manufacturer:  HORIBA Model: LAQUA-FH21D
Bangchak, Phra Khanong, Bangkok 10260 Serial No.: HADADDDS Type: Mabile
ID No.: UAE EFM.004/2563
Bageitets Date of Calibration: 12 May 2020 Page2afs
Location: Chemicai Calibration Laboratory, National Food instiute
Equipment: pH Meter Environment Gondition: Ambient Tempe | 235 + 15 | C Relative Humidity: | 545 =8 ) %
Condition of Eguipment: Good Condition
Manufacturer: HORIBA Condition of this Results of Calibration
1. Calibration Methad In house method © W-SC-002 hased on dirsct maasuramant by using standard vollage cafirator and cerified
Model: LAQUA-PH210 reference mataral ({CRM|
2 ! Cariifigd Maderial
) = nstruments Serial [ 1D No. Manulacturar Certificate No. Due Date
Serial No.: HA0A0005
2.1 DC Voltage Calibrator 2703007 Fluke SCL-19E-DEE4 10 June 2020
2.2 Digital Thermometer 2708007 Flukn CE &30042 31 Oetober 2020
ID No.: UAE.EFM.004/2563
2.3 Thermo-Hyao Mater ana. ol BTH 00158 AMTAST QR12-7406 19 August 2020
OrderNo;: AR Cartifiad Refarance Matar Lot b, Manutacturee Ref N Expire Data
2.4 pH buffer 4.008 (Primary pH buffer Solution| G795 CRAzhem PHZ16.LS 12 March 2022
Operation No.: 2002482-004 25 pH buffer 6.865 (Primary pH buffer Salution| 677228 CPAshem PH2ITLS 16 February 2022
28 pH buffer 10.01 (Primary pH buffer Solution} BTT230 CPRAzhem PHZI.LE 9 Novem ber 2020
Date of Receipt: 29 April 2020 27 pH bufler 7.00 (Standard pH buffer Scluion) Br1za CPAchem PH107.LS 16 Fabruary 2021
3. This certification is traceable 1o The International System of Unit (St Urit)
Date of Calibration: 12 May 2020 2.9 Instruments Mo 2. { through NEC.TISLTIS 17025 Laboratory Accredition of Catbration No 0075
2.2 Instruments No.2.2 threugh NEC-TISI-TIS 17025 Laboralory Accredion of Cafbration No 0DE1
3.3 Instruments No.2.3 through NEC-TIEL-TIS 17028 Laboratory Accredition of Cakbration Mo.0282
. > 3.4 Certiied Refaranca Material No, 2.4 10 2.6 Iraceable 16 Primary measuremant method- Hamed call using celibrated tharmomatar,
Calibrated by Mr.Manas Somsak Approved by "{0? N baromeler, and nancyalimeter. The Standard Scilion preparetion and
" cerified by CPAchem Ltd is accredited to IS0 17034 and ISDEC 17025
Senior Analyst { Mr.Pheraphal” Tuanjit |
3.5 Ceniied Raterance Material No.2.7 traceahble o BIM Refly HI-31 Lot 05.2019; BIM Ref HI-33 Lol 05.2013; BIN Retn Hi-
Manager, Division of Calibration Laboratory 30 Lot 05.2019; BIM Reftd HI-32 Loth 05.2019. Tha Standard Solution
preparation and cerified by CRAchem Lid is accredited 1o 150 17034 and
Date of lssue: 15 May 2020 Ri ible for the Technical M: t Team ISO/IEC 17026
4. Tris centificate was cerified ondy for the instrument wa oalibrated.
The pralfors y of app iaad £ This result of eallbration was found securate 83 shown on date and place of calibretion only.
This Cerificate Is issued in i with the il of granted by the Thel Laboratory Accreditation Scheme which has sssessed the
messurement capability of the and s 3 d national and to the unifs of measurement realized at the canmesponding
natipnal This certi may not be rep other than in full except with the prior witien approval of the Na| mv Food Institute,

F-C5-009 Rewision: 00 Date: 14-12-61

N3l 1enaN5 G Hpdil
J

F-CS-012 Revision: 00 Date: 14-12-61



MSCTISITIS 17025
CALIBRATIO

041

Calibration Report Calibration Report

Certificate No.: Z0024E2-004-01 Certificate No.: 2002482-004-01
Equipment: PH Metar Resolution:  O01pH | Damy Equipment: Digital Thermemeter with RTD
Manufacturer;  HORIEA Madel; LAQUA-PHZ10 Resolution: 04 e Model LAQUA-PHZ10
Serial No.: HADADOOS Type: Blabile Serial Mo HADADODS IDMo: UAEEFMO04ISEE
10 Ne.: UAE EFM.004/2563 Manufacturer: HORIEA
Date of Calibration: 12 May 2030 Pags3of§ Date of Calibration: 12 May 2020 Paga 4 of §

Calibration Results:

1. Calibration of pH Meter { Manual Temperatura Compansation st 25 "C)

Location: Tamgeratura Calibration Labaratory, Natianal Feod Instute
s " : Enviranment Condition: Ambient Temperature 2% £ 8 g
Nominal DE Voltage Standard Average Indicator Reading Ungertainty Coverage Factor e " . F
oH {mv) = o (£mV ) k) Relative Humidiy 5 % s 15 %
n.op 414118 4140 004 n.oe3 2.00
200 235811 5T o) 0083 200
£00 177461 7 400 D083 200 Condition of this results of Callbration:
G.00 69,180 B2 6.00 0063 2.00
1, Calibralion Mathod = NFI Method W-TE-DT8 In house melhod by G ison with Standard
T .000 oo T.00 0083 200
- The & =} by paring with & kown
80D -58.158 -68.1 BOO 0.063 200
from a standard resislance thermomater.
10.00 177481 773 1000 o083 200
12.00 _205.812 2057 12,00 0,063 2.00 - The temperature scale in use at Bhis laboratery is the Intemational
14.00 -414.118 4139 1400 0.063 200 Temgerature scale of 1880 ( T5-80 |
2. Calibration of pH Meter with EI { Manwial Temp c at26°C) 2 Refersnce Stendard Inalrument :
Equipment: oH Electrods Type: Combined Electrode Instrument Madel Serlal Ne. Certificate No. Due Date Through
Manufaciurers HORIBA Mede: LAQUA 8652 BLACK STACK THERMOMETER 1560/2560 AlJ9258/A30719
3 PEL-T 52962 O-Jun-20 TISTR
Serial Nt 28940144 10N, NiA Piatinum Resistance Thermometer {PRT} 5614 549351
Three-Poi litsratic H4, pHT and pH1
Patforitisncs of Elscrods sysiem CHivRe-Folr CObne o1 PHA DRiEng pH19) Suppon Bquigrant - Low Terperatire Bath (Deep Well Compact Bath), Modal: 7381, SN: B53436.
- Low Temgperature Bath {Deep Well Compact Bath), Model: 7341, 5/N: ASADBS,
Certified Value Bvarana Indicater Reading Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) pH v (£pH) (k) = High Temperature Bath (Deep Well Compact Bath), Model: 8331, S/M: ABADET,
4.008 401 1722 0.ooT 2,00 - High Tempsrature Bath (Medralagy Well], Madel: 8173, S/N: B5C116.
8.8
6.666 685 55 0.0075 2,00 3, This cerlificate is fraceable to Intemational Systerm of Unils (5] Unla)
.86 .6 5.5 o7 00075 200 4. Thie carlificats was cenified only for the Instrurmant we calibrated.
10.01 ~176.6 o 200 . 0 g m
fhubntisd it ! i i 5. Thig razult of calibration was found accurate as shown on date and place of calibration onfy.
6.987 &89 <25 - a0 2.00
&, Condition of Calibrated itam : Good

7. Result of Calibration : Withowt adjustment D After adjustment

ul v g 0 v “{DLW
lanaa Nﬂwﬂﬁlw F-C5-012 Revision 00 Date: 14-12-81 SONE T3 ER ILTH

F-C5-012 Revision: 00 Date: 14-13-61



Calibration Report

Certificate No.: 2H2482-004-01
Equipment: Digital Thermomater with RTD
FResolution: [+K ] by 1
Surisl No.! HADADODS
Manufecturar: HORBA
Date of Calibration: 12 May 2020

Modal: LAQUA-PHZI0

D Ma: UAE EFM.004/2565

Page Sof 5

Calibration paint:

Calibration result:

25.0, 300 ard 35.0 °C

- The probe was immersed in liquid bath or dry bath to a minmum depth of 125

- Description of probe, madel | LAQILA 9852 SiN 2aMD 144
Dimension of probe - Diameisr ia mim., Lengin 150 T,
Sheath material | Prastic
UUC* Reading  {°C) 'rm:::::: e Corraction Value {°C} um’:”:’:‘:’
250 2500 oo oor?
0.0 30.00 () o7
330 3500 0.0 ooy
Mote

= LUUGC*; Unit Linder Calibration

The repor uncerainty of measurement was based on standard uncarainty multiplied by coverage factor k= 2, proviging a level of confidence of

approxmalely 85 %.

..... B p—

F-C5-012 Ravisan: 00 Date: 141251
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000 FAX, (-2719-9484

Cert.No.: 20TW177
Page.: 1of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
{+ ) Malee Butkruea

( ) Ponpan Paipim

{ ) Saithip Meangmai

Issua Date :

DO Meter

Y3l

Pro 20i

18K104053
UAE.EFM.0686/2562(ENV.DO.01/62)
27 August 2020

28 August 2020

2008-10B9WSC-3

United Analyst and Engineering Consultant Co. Ltd
3 Sel Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong, Bangkok 10260

Temperature (2515 )°C

Hurmidity (50 £ 20) %

In - house method : CP-CH2

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wal

Approved Signatory

3 September 2020

ena13 lunIugy
B 0240872



Cert.No.: 20TW177
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 18K100683

Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mgfL) (mgiL) (malL)
810 8.10 0.0055

This reporl was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmenial impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-olo-
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a 1017767
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §-S——-"
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 @
TEL. 0-2717-3000-24 FAX. 0:2719-9484 M Necmmmstrezs

CALIERATION 0000
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Certificate of Calibration  Cerficats No.: 2071854
Page: 1of 2

Equipment : DO Meter With Sensor
TR va| This certificate may not be repraduced other than In full,
axcept with the prior written approval of the head of
Model : Pro 20i Comp Services 3: Equif Cal and Tasting Services.
Serial No.: 18K 104053
ID No.: UAE EFM.066/2562{ENV.DO.01/62)
Condition As-Received: Used Item
Received Date: 27 August 2020
Calibration Date: 03 September 2020
to 09 September 2020
Reference: 2008-10BIWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 t 3 ) °C

Relative Humidity: (50+ 20} % 3 5ol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Procedure used: Calibration were conducted using in-house calibration procedure CP-T0O1 according to comparison with
Platinum R Ther (IPRT) into liquid bath temparature controlier.

The temperature scale used was based on [TS-80
Condition of this result of cal fon

1.Reference standards instuments :

Ins t Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 ABE1TE 1811397 01 Nov 2020
2) Industrial Platinum I Ther 5627 739435 1911397 01 Nov 2020

2.The ceriificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-
-Mational Institute of Metrology Thalland (NIMT)

-

Callbrated by :  Theerapong Amean App d Signatory :
Issue Date ; 16 September 2020 [ 1Phalinee Prabpaipal

[ 1@hatchawan Khunpiluek

(/) Wanlop Larpiumn 1 15 T URN

B 0241348



Cert. No.: 2071954
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measuremant
This equipment was connected with Temperature Sensor  S/N. 18K100663
Dimension of probe : Diameter 2 mm,, Length 7 mm. Sheath material : Stainless Steel

I fon Standard uuc* Uncertainty
Dapth Temperature  Reading Errar of Measurement
(mm.) ("C) ("C) ("C) (£C)

45 24,9966 24.9 -0.0966 0.12
45 30.0004 299 -0.1004 0.12
45 35.0080 349 -0.1080 0.12

UuC® : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncartainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-
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