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Preventive Maintenance (Track Work)
List Visual inspection TRW at Silom Extension (S7-S12)+Sukhumwit Extension(E9-E14)

Visual inspection TRW in Jul-Sep2023 report for KT

July 2023
Order Description Functional Loc | Bas. start date Actual start Actual finish System status Revision

S07-S08

600357828 |Visual insp. of TRW equipm. 04S S07-SEOL GN-TRW-04S 07/03/2023 07/09/2023 07/09/2023 TECO CNF PRT JBFINMAT PRC SETC W2
600368806 | Visual insp. of TRW equipm. 04S S07-SEOL |  GN-TRW-04S 07/17/2023 07/22/2023 07/23/2023 TECO CNF PRT JBFINMAT PRC SETC W2
600379497 | Visual insp. of TRW equipm. 04S S07-SEOL |  GN-TRW-04S 07/31/2023 08/07/2023 08/07/2023 TECO CNF PRT JBFINMAT PRC SETC W2
S09-S012

600357882 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 07/04/2023 07/08/2023 07/09/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600357893 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 07/05/2023 07/11/2023 07/12/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600368861 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 07/18/2023 07/23/2023 07/23/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600368866 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 07/19/2023 07/23/2023 07/23/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
E09-E014

600357872 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 07/04/2023 07/05/2023 07/06/2023 TECO CNF PRT JBFINMAT PRC SETC W2
600363646 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 07/10/2023 07/13/2023 07/14/2023 TECO CNF PRT JBFINMAT PRC SETC W2
600363688 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 07/10/2023 07/14/2023 07/14/2023 TECO CNF PRT JBFINMAT PRC SETC W2
600368845 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 07/18/2023 07/21/2023 07/21/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
600374162 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 07/24/2023 07/27/2023 07/28/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
600374203 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 07/24/2023 07/28/2023 07/28/2023 TECO CNF PRT JBFINMAT PRC SETC W2




Preventive Maintenance (Track Work)
List Visual inspection TRW at Silom Extension (S7-S12)+Sukhumwit Extension(E9-E14)

Visual inspection TRW in Jul-Sep2023 report for KT

August 2023
Order Description Functional Loc | Bas. start date Actual start Actual finish System status Revision

S07-S08

600394445 | Visual insp. of TRW equipm. 04S S07-SEOL |  GN-TRW-04S 08/14/2023 06/17/2023 08/18/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
600407614 | Visual insp. of TRW equipm. 04S S07-SEOL |  GN-TRW-04S 08/28/2023 09/02/2023 09/03/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
S09-S012

600379567 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 08/01/2023 08/06/2023 08/08/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600379583 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 08/02/2023 08/01/2023 08/01/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600394479 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 08/15/2023 08/18/2023 08/18/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600394487 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 08/16/2023 08/17/2023 08/18/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600407678 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 08/29/2023 09/03/2023 09/03/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600407694 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 08/30/2023 09/03/2023 09/03/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
E09-E014

600379554 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 08/01/2023 08/05/2023 08/05/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600386884 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 08/07/2023 08/12/2023 08/13/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600386933 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 08/07/2023 08/13/2023 08/13/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600394467 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 08/15/2023 08/16/2023 08/17/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600394459 Visual insp. of buffer stop 07E E13-E15 GN-TRW-07E 08/16/2023 08/07/2023 08/08/2023 TECO CNF GMPS JBFI MANC PPRT PRC SETC Y1
600401217 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 08/21/2023 08/26/2023 08/27/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600401263 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 08/21/2023 08/27/2023 08/27/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600407666 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 08/29/2023 09/02/2023 09/02/2023 TECO CNF PRT JBFI NMAT PRC SETC w2




Preventive Maintenance (Track Work)
List Visual inspection TRW at Silom Extension (S7-S12)+Sukhumwit Extension(E9-E14)

Visual inspection TRW in Jul-Sep2023 report for KT

September 2023
Order Description Functional Loc | Bas. start date Actual start Actual finish System status Revision

S07-S08

600420599 | Visual insp. of TRW equipm. 04S S07-SEOL |  GN-TRW-04S 09/11/2023 09/16/2023 09/17/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
600433211 | Visual insp. of TRW equipm. 04S SO07-SEOL |  GN-TRW-04S 09/25/2023 10/01/2023 10/01/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
S09-S012

600420642 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 09/12/2023 09/17/2023 09/17/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600433268 | Visual insp. of TRW equipm. 05S S09-S10 GN-TRW-05S 09/26/2023 09/30/2023 10/01/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600420649 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 09/13/2023 09/17/2023 09/17/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600433284 | Visual insp. of TRW equipm. 06S S11-S12 GN-TRW-06S 09/27/2023 10/01/2023 10/01/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
E09-E014

600420630 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 09/12/2023 09/14/2023 09/14/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600433253 | Visual insp. of TRW equipm. 07E E13-E14 GN-TRW-07E 09/26/2023 09/29/2023 09/29/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600414634 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 09/04/2023 09/07/2023 09/08/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600427070 | Visual insp. of TRW equipm. 06E E11-E13 GN-TRW-06E 09/18/2023 09/23/2023 09/23/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600414573 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 09/04/2023 09/08/2023 09/08/2023 TECO CNF PRT JBFI NMAT PRC SETC w2
600427026 | Visual insp. of TRW equipm. 05E E09-E11 GN-TRW-05E 09/18/2023 09/21/2023 09/23/2023 TECO CNF PRT JBFI NMAT PRC SETC W2
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Bangkok Metropolitan Administration Announcement

Bangkok Metropolitan Administration Announcement

The Bangkok Metropolitan Administration (BMA) announces that the Bangkok Mass Transit System (BTS) is a public mass transit
system provided for the common good of the people. This System includes all stairways, the station areas, the viaduct area and the
trains.

Therefore, to preserve public order and safety, all passengers must follow the rules and regulations for travelling on the trains that

may be required by the Concessionaire and must abide by all relevant laws. Failure to comply with these rules and regulations wil

incur a penalty according to the laws, including in particular the following cases:
The carrying of any weapon, dangerous object or harmful substance is prohibited in the System unless such carriage is
authorised by the Concessionaire. Failure to comply will incur a penalty according to criminal and related laws.

2. Scratching, writing, spraying or any action that damages or defaces any part of the System is prohibited. Violators are
subject to a fine not exceeding 5,000.- Baht.

3. Spitting or littering in stations or trains is prohibited. Violators are subject to a fine not exceeding 2,000. Baht.

4. Smoking in any non-smoking area, which includes al public areas of stations and trains, is prohibited. Violators are subject
to a fine not exceeding 2,000.- Baht.

5. Animals are prohibited within stations and on trains except for guide dogs accompanying registered blind persons. Violators
are subject to a fine not exceeding 500.- Baht

6. Selling of any goods or provision of any services in the System, including the trains, is prohibited unless authorised by the

Congessionaire. Violators are subject to a fine not exceeding 2,000.- Baht.

7. Unreasonable loud noise, unruly behaviour or any action that may cause a public nuisance in the System is prohibited.
Violators are subject to a fine not exceeding 500.- Baht.

8. The drinking of intoxicating liquor within the System or use of the System under the excessive influence of alcohol is
prohibited. Violators are subject to a fine not exceeding 500.- Baht.

9. Any improper action or lewd behaviour in the System, including trains, is prohibited. Violators are subject to a fine not

exceeding 500.- Baht

Any deliberate annoyance, pushing or any action that may cause panic, alarm or other disturbance in the System is

prohibited. Vilatos are sublectto mprisonment for a period of not more than 1 morih o a i o exceeding 1,000 Baht

or both.

=

Any passenger suffering please contact the Department of
Traffic and T Bangkok Tel. 02:91 11 Fax. 02:9103711 or the BMA
Complaints Centre Tel. 1555 or through the Website: www.bma.go.th.

or wishing to offer

Please be informed.
Bangkok Metropolitan Administration
Announced this 29th day of November 1999

Bangkok Mass Transit System Public Company Limited Regulations Regarding The Bangkok Mass Transit System
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List of Instruments Certification for Air & Noise Quality Analysis

1A59N1552UVVUAUIAYUNTUNNINUAT drusiavensaeday (Fzwiunndu-2a3eulng)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 um (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator 3383
2 |U-Tube Manometer Particulate Matter < 10 um (PM, ) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23H1200 5Jun 23 5 Jun 24 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 03052023 3 May 23 2 Mar 24 -
1180540062
6 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
7 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1180540068
8 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24 -
2111DR0041
10 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019604 22 Feb 23 21 Feb 24 -
Acceleration Level UM11355
11 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-064 12 May 23 11 May 24 -
(Acoustic Calibrator) 6457 Co. Ltd.
12 |Sound Level Meter Laeq 1 hour Laeq 24 hours' Lamax Larson Davis LXT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 24 -

LAQO’ LAdn

0005407

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

TATINTTTUUVIUAIDVUNFUNWANILAT drusiaveneadedan (auunndu-urawii)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 |Orifice Transfer Standard Particulate Matter < 10 um (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator 3540
14 [U-Tube Manometer Particulate Matter < 10 um (PM, ) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
- (Thailand-Japan)
15 |Aneroid Barometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
(Thailand-Japan)
16 |Dial Thermo-Hygrometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23H1200 5Jun 23 5 Jun 24 -
(Thailand-Japan)
17 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1200636462
18 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -
1200636463
19 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
20 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
48C-62460-355/5
21 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
48C-62494-335-5
22 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
23 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 177/23 10 Apr 23 9 Apr 24 -
2112DR0065
24 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 31 Mar 23 30 Mar 24 -

2111DT0072




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration

Ambient

25 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015866 13 Feb 23 12 Feb 24 -
Acceleration Level um12394

26 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022495 1 Mar 23 28 Feb 24 -
Acceleration Level UM12395

27 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-065 12 May 23 11 May 24 -

(Acoustic Calibrator) 6458 Co.,Ltd.

28 |Sound Level Meter Leq 1 hour Laeq 24 hoursr Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-104 11 Feb 22 10 Feb 24 -
Lagor Ladn 0006614 Co.,Ltd.

29 |Sound Level Meter Leq 1 hour Laeq 24 hoursr Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-102 11 Feb 22 10 Feb 24 -
Lagor Ladn 0006615 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

TATINTIUUTUENIABUNTUNNINIUAT HIUABYIIUEEYNIN (FOUYY-UUTI)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 um (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator 3540
2 |U-Tube Manometer Particulate Matter < 10 um (PM, ) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 um (PM, ) Barigo, Germany - Technology Promotion Association 23H1200 5Jun 23 5Jun 24 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1201778110
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1200636462
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -
1200636463
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 15052023 15 May 23 14 May 24 -
1182920021
10 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
48C-62460-355/5
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
48C-62494-335-5
12 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058
14 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 177/23 10 Apr 23 9 Apr 24 -
2112DR0065
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 31 Mar 23 30 Mar 24 -
2111DT0072
16 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022492 1 Mar 23 28 Feb 24 -
Acceleration Level UM12888
17 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015868 13 Feb 23 12 Feb 24 -
Acceleration Level UM13368
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022490 1 Mar 23 28 Feb 24 -
Acceleration Level UM14105
19 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-056 20 Apr 23 19 Apr 24 -
(Acoustic Calibrator) 6695 Co.,Ltd.
20 |Sound Level Meter Leq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -
Lagor Ladn 0005395 Co.,Ltd.
21 |Sound Level Meter Leq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 24 -
Lagor Ladn 0005344 Co.,Ltd.
22 |Sound Level Meter Leq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24 -
Lagor Ladn 0005396 Co.,Ltd.
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CORPORAT

OLOGY FROMOTION ASSOCIATION (THALLAND-JAPAN)

HVICES 3: EO T OALIBRATION AND TESTING 1
AR d S %,
S EATTANAKARN ROADSOL 1, SUANLUARG SUANLUANRG, BANGROR 11230 57
THL. 0-2717-3000-20 PAX 0:2718-0484 e e |
CALIMHATIGH boce

Cortificato No. 1 23P1858
Page: 16/ 2

Certificate of Calibration

Cert. No.: 23P1858

Eguipment © Aneroid Barsmelar
Wenidastaras Barign This cetiticate may not bo reproducad othar than in fus,
ancapl with the prioe written approval of the hasd af
Moded : Carporste Services 3 Equipmant Calibeation and Testing Services.
Sarial No.: &
10 Mo UAE.ANV. 12472550
Condition As-Receved: Used Itam
Received Date; 26 May 2023
Calibration Date: 02 Jdune 2023
Roferance: 2SO EWES Submitted by:  Unied Anatyst snd Engineanng Gonsultant Go. Lid
Ambiect Temperaturs: | 23 £2 1 °C
4
Rulativis Humidity: B0t 15 % 81 Sai Udomsuk 41, Sukhumvit Road,
Bangchak. Phrakbanong, Bangkok 102600
Atmospheric Pressure: 1007 miar e !
Procedure used:  The was by direct rmuethod agains! Pressuns Messurieg Instrumsns
Standant i 10 in-houss: CP-P10, using * DKD-R &1 ; Calibration of Pressurm
Gauges, Edition 032014 " &5 & guidelines.
Condition of this result of calibration
1 Retosace standards netrurmaens
Instrument Medel Surial No. Cartificats No, Dug Date
1) Standard Barcmatar DRIT42 1422605046 MP-0084-23 03 Meay 2024
2 This instnement was installed in vertical orientation and conter of the dil wes used as the ralamnca joval,
A7This result of calibeation was made on mquestad at the point speciied By cuslomar.
A This result of calibration instrumant was in absolidn pressure,
5. This Instumenl was-used clean alr 88 pressurs media.
i Tha carificate = valid only tn tha em calibratad on dste and place of calibration
7. This: Derification bs tracesbhe io the Inermistional System of U malntssned Shrough-
~Nailonal Inatiuta of Metrology Thadand (NIMT)
Callbratod by Siksan Khankaaw . Albmpel £
Issue Date ¢ 08 Juna 2623 | | Phalines Pratgmaipal
| | Sura Buwannssr
V{meﬂ Panurach
a
u 0316958
i,
TECHROLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) B
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES %
SR PATTARARARN ROAD SO 18 SUASLUANG, SUANLEIANG, BANGKOK 10250 /;'(_—3‘*};
TEL CITI7-3000-34 FAX. 0371984 BT e e
p——
Certificate of Calibration =~ Gertficete Ne.: 2aHiz00
Page: 1ol 2
Equipment: Dl Therme-Hygrameatsr
Manufa 2 darign Thas certdficate ma.ny ok be feproduced olher than in ful
wxcept with the prion weitien approval of the head of
Modet: Corparate Services 3; Equipmant Saliteation and Tasting Services
Sarlal No.: -
10 New: WAAE ANV 1302550

Condition As-Recovad: Usad om

Page: 2ol ¥
Reault of Without Hapge 860 hPa fo 1030 1P
Function:- Absoluts Prissire Beale Interval ; | hFa ( The Fifth Estimate )
Ing Preasura
Appied Pressuce (hPa) G55.93 | 87047 | 88193 | 981.32 | 100225 | 10711.64 | 1021.74 | 1032.30
UILIC* Indhcation (hPa) BE00 a70.0 480.0 gea.0 | 10000 | 40900 | 10200 | 10300
Error (hPa) 007 047 -183 -1.32 -2.2% -1.64 -1.14 230
Prassure
Applied Pressuce (hPa) 103250 | 1021 44 [ 1011 67 | 1000 36 | 952.35 | 98194 | 970.49 | 950064
LILIC* indicatian (hPu) 1030.0 | 0200 | 10100 | 10000 | 9820 9800 E70.0 B60.0
Emor (1) <230 <144 187 -2.38 -2.36 -1.84 .49 008
Tha uncertdinty of massurement was £ 0 30 hPa
* LU = Unit Unger Calibrasion .
The reparied uncertainty of measurement was based on 2 standard uncarainty maulliphed
by @ coweirage fector k= 2. praviding a level of carfidense of approximalely B5 .
~abo-
Attapol B
[

tonasbimuny

Cert. No.: 2341200

Recelved Date: 26 May 2023
Calibration Date: 30 May 2023
o O June 2023
Reference: 2305-0R1BWSC Submittesd by:  Lnitad Analyst and Engeeonng Censadtan Co, Lid
Amblent Temporature:  § 25 £ 3] °C
Relative Humidity: (B0 & 2000 % A1 Soi Udomsuk 41, Sukbumyit Road,
N Bangohak, Phrakhanong,  Banghkok 10260°
Procedure used: Calibration were contuciod using in-house calibration proceduns CP-HDE according 10 comparison
with standard chiled mimor sensoe far tumidily Funstion and T ‘with standard
probo for Rl irde PurmikBly | lempersiure chambar.
Condition of this result of calibration
1.Reference standands instuments
Instrument Model Serial No. Certificate No, Due Date:
1) Hygro-M2 Dew Point Monitor 5112 2300185 20703 o2 Mg 2023
2) Handhei Tharmometar With Sensor 1523 H2a0078 231305 15 Mar 2024

2.The carificate = walid anky 1o the fem calibratod on date and place of calibrabon

A This Cerlificalion: i tracaatls to ihe Inlamatonsl System of Unit maintained through:-
“National Instiute of Standards and Technology (NIST) . The Unitod States of Amarica
-Tachrofogy Promotion Association | Thafand-Japan), NSC-ONSC Accradited No, Cafibrafion 0008

ot

IV 1 Chakil Waswwarnjua
| 1Pormihigps Tameyasil

Callbrated by :
Issue Date -

Somchal Durmwir pp
OF Juni 2023

| | Viporm Tentiyawutti

tenaslunIuRy
m 0316274

Page.: 2 of 2
Result of Calibration:- Before Adjustmant
Function: Humidity Measurement
Reference Standard uue* Uncartainty
Tempersture  Humidity Reading Error of Measurement
(c) MR, THRH.) [HhRH.) (£%R,H.)
250 40.1 48 78 1.6
250 BO.0 -] 30 1.7
80 a|o I 4.0 1.8
Result of Calibration:- Altee Adwstment
Function: Humidily Moasurement
Refarance Standard uuc* Uncertalnty
Temperature Humidity Reading Error of Measurament
oy (HRH.) WAH) (RH.) (45%RH.)
250 401 a4 39 16
250 a0 L) 00 1.7
250 a0 75 -50 19
Result of Calibration:- Witheut Adjusiment
Funetion: Tamparature Measuramsant
Standard uuc* Uncertainty
Tei ure Reading of Measurement
"G} (] {+°C)
19.987 w00 orz
30.016 0.0 o72
39844 a8E .72
uuc* ; Unit Lindar Cafibration
The reported uncertainty of measurement was base on standard uncedainty musiplied
by ige factor k = 2,00, F levet ¥ 85%.

-olo-

Ay
tonanslueayny



MULTI-POINT GAS TEST REPORT

Test Date : May 3,2023

Modal : 42

Serial Number

Equipment

Manufacturer

Standard Gas Concent

Dilutor Detail

Muitl-uum: gas test data

i [P e

Multi-Point Gas Test Chart

L
leulate by Approve by

enanslumugu

MULTI-POINT GAS TEST REPORT

Test Date : Feb 21,2023

Model : 8i
Serlal Number :

Equipment :

ufacturer

) Atrgas ‘dpocl'\:lu Cuses
irges WS, 2
3 5 Uit e

it Durham, K 37713
TSI VErAD Canigny Akt am

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360

Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221

Explrauon Date:  Jun 21, 2024

E 2
i I3 20334ca enirnion ey cyinide has o
% THECB 31 7 40 Sonr IGLIG2S oich adficd I use o I s c31 Eral o

vtk 2als uiline cik: Tedeed

ity

g Ihe 285y Rl n»r snpisiicol Welhean cn; HDES Wk IET-IE
- ue A3 TRNlERENE Sk nn

angerl iy L S1al el vt 3 Caleans e

Componant Requested Protogol  Tulal Relativa Agsay
Conzentration £ oncantration Mathed Ungartainby Dakrs
O S5.LD A IOXTETS ] V1% AT Traraatie [y
PIHIZ GRIDE 4500 ARM 45,84 PRA @1 - 1.0% NiST Tracealle
SLFUR DI2GENIE PHTEE 44,50 ARR at - 1.0% N ST Traceatiy D430, 05:71 Z021
CARDDH AMOHORIZE ] EB4.9 PFM GE - 0.7 WAT Traeable FRH4E2
HIPROGEN Baane
l— A
CALIBRATION STANDARDS
Typa  LotID Cylitder Ho & Unsertsinty  Expiration Data
WTRR  Z00GTIEE TETIRARE 1952 FRR NITRIG GRDERTRDGIN EREDS Tl 07, 292A
‘7306 LESHIES 531 PRK M TROGEH OIDRINFIAR EI Faly 2. 2020
L EFRTHEITE] CCB0s8H1 4,243 PP MITROGEN DIOM ICITROGFR =21 Fag -8, 202l
1B CLATHTT a2 BRR SILFUR CICREIEMNI BOGEN ETEN Jun 17, PRz
11030118 CC4SA2Y 9909 PPWCARBON MONSKIDENIMROGEN 400 €% W 15, 2025
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

Fart Humber: ED4MIZDE <5410 Rufarence Murmber:
Cylinder Numker,  EBMMA2262 Cyinder Wah. me
Lubaralory: 124 - Dueharn 1347) - HC Cwiinder Pregsure:
PEVP Mumoer B3 Walve Chutlel:

Gas Cooe: COG MK, SC2BALN Cenfesion Cate:

Explrauon Date:  Jum 21, 2024
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ANALYTICAL RESULTS

Component Requisted Artiml Protoeol Tulal Ralatlya Ageay
Conzentration £ oncantration Mathed Ungartainby Dakrs

MO 4500 APAM abUE #R) 3] *i-1.4% MIST ‘fraceable Az, J62- 20

MITKIZ JEIDE 4500 PR 45,94 PRA] 1 -+ 1.4% NiST Tracealle QB2 20

: SILFUR DI2i= A5 25 44,50 FFRA -1 --1.0% N 5T Traceanly 1217021
Multi-point gas test data CARIDH A0HOKIZE 1001 FRY 849 FFM 3 =074 N AT Tracsablz FRM 42131
. NIMROGEN Bxare
B z Analyzer ference Errar |Percent Emor| [% Error | [r—— —
Refarence Value (ppm) Displey (apm) | PTTEre | | CALIBRATION STANDARDS
—1— I i g | Typa Lot D Cylitder Ho Unceclaity  Expiratian Data
1.8 NTRK 20361120 COTRINE 4982 PHM NITRIG DXIDEN TROGEN ERETS Tl (2, 2325
i PR# ‘7RG LESS1ZS .91 PPK HTROGIN DIDHIMFIAIR Ll Fah 20, 2020
G alasEERn CCaiisat 4143 PPM NITROGEN BIOM IDMITRAGER +-2.1 Fag "8, 2021
i 1 HTFA 16011023 Cr4THTT A2.0: HPM K1L_FUR CISXEIENI ROGEM +-C3% <un 17, P02%
! T HERM 14030118 43277 750 0 PIWICARBON MONZKIDENITRCEEN  re0 £% e 15, 2125
i | SAM. PRV a1 REM usind gbow: unedin o arza; and nol llpw anysir.
ANALYTICAL EQUIFMENT
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
L T T
M coler B00 NFRIND 533 GO TR un K 20T

TR0 AFRNS 553 N2 FIK 3 £
700 AFR0SDT 1Y NoE FTIR: Jun 03, 21
loslaz 3700 '\r-R'Lsu'.asa 502 i} Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

s GROGS W 23.40kg

MET W 4735

Calculate by,

The aralytcal test sewults reparted on this certificate refete any to
. the cylindet number specified abowe. This cancludes 1hn test report.
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BIFEC 1025017
WSC-TISHTIS §7025
CALIBRATION U387

Flow peasurement ot

Caliwation vervies drpartnt

CERTIFICATE OF CALIBRATION

NAC

NHANATHE ASSOCIATES GO, LTI

MEASUREMENT RESULTS!

The Orffice e flow device: librated by direct
e sy . The standard it

Taile 1¢ The resuhs of ( Sandend calbration ata

the

Page 10l I Pages

Wester [Roots Mnter). The Humid sir was used 263

I5°C {298:15 K) and 760 mmidg far standaed

Centificate No. 1 CL-003-65 Page 1 of 2Pages
MEASUREMINT ITEM Ta Losd Difice Calibration procedurs:
MANLFACTURER +Thach Environmental, inc. Ty Crifice gos flow devite wa coilbyoded agoinst
MODEL/TYPE TSR Standard Notory Daplocement Meter (Rooi,
SERIAL NUMBER 3383 Mrter] Model GES/IMEAN I-dp, The Wi-G1-004
IO NUMEER < LAE EFM O350 win e i colibabign guide fite,
CONDNTION AS-RECEIVED * Used Item il
CUSTOMER iUnkea it Co, L mm nlu ovides @ tracvihillty of The
1 Sl Udomiuk 81, Sukbumvlt Rasd, Dangrhsh. el ko
Barghok 10260 st aud o raitittion of the ntermitionl
syt 0w (ST iirough she VST (Notianal
RECEIVED DATE 15 Jul 2022 Mepeoicgy insditiine of Netherliai| v Covtifitane
MEASUREMENT DATE 3% Jul 2023 bt GRRLES0L
IS5UE DATE 226 Jul 2022
Mensirement:
The reparted umcertonty of measurermend i biied
ENVIROMMENTAL CONDITIONS: < the standurd uncertomey multigled by @
Ambsers: conditian in the labarstory sre o fabiow: g e ok IVEN o & g
Tenpisitien 730:30 “ iitribtion carrespand mm.vwrwenmml'r
5504 o
Elalhvg il i < e oo efermiled i eroremee wilh the G
Atmoaghoric Pressure 1010 £ 10 hita “Eusaluation af mepsaspment
ity - Gl f e espressian of ancectmmiy i
megmErment
CALBRATION CONDITION:
Frmcanditioning 24 haurs 3t ambient conditans,
antition § 24.87C and 55.1 BRri
TABULATION OF RESULTS:

The table on nest page g the measred vk,

] )

NAC

AT A HICIATES COL, 11T

Callbrated by: Approvd AN i e e
M. Parings Bocnchaioan
My Seingwit Trachalad | Lalibratics Eepartrnent Manager

1 Mg Artapam Lertsamghal

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FLUILL UNLESS PERMISSION FOR mhmuﬂw

1N WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)
CORPORATE SERVICES 3; EOUIPMENT CALIBIRATION AND TESTING SERVICES
AN PATTANAKARN ROAD 501 1% SUANLUANG, SUANLUANG, BARGROK HI2i0
TEL. 371 7-3000-24 FAX. (2710481

Cortificate No.:  23P1401

Certificate of Calibration

Page: 1d02

Equipmant | U-Tube Manomater
e b ussprmprn st epsieo gy
Model : 1221-36-Witt Corporate Sarvices 3 Equipment Calitvation and Testing Services.
Serial No.: =
18 No.: LIAE EFN. 02202060
Condltion As-Received: Usad lam
Recaivad Data: 28 Aprs 2023
Calibrafion Date: 08 May 2023
Reference: 2304-0T0AWET Submitted by;  Uniled Anstyst and Enginenring Corsullant Co.Lid,
Ambiont Tomperature: (23 2 2§ °C
Relative Humidity: s45) % B1 S0l Udamisuk 41, Sukhumylt Road, Bangchak,

Frmkhanong, Bangkek 10260
Atmospheric Pressure: 1010 mbar

Procodure used: The oy diract mathod against Pressure Maasuring lestruments
Standard sccording 1o in-house calibrafion procedurs CP-PO4, Using * DRDR 61 | Caibration of Préssure
Gauges, Edition 032014 * a8 & guidaiines.

ngition n

1. Reforonce slandards instumants.

Instrument Madsl Serial No. Cartificate No. Due Date
1) Prossue Caiteator PCI0EP 1188 MP0137-22 24 Aug 2023

@ Thise result of eslibration was miste on mquestad at the pent-specified by cuslomer
& Scale and conversion factor is 1 kP = 4,014628 inHa0
A.This Instrismeant was ustd clean ak and ofl as pressime midia.
£ This instriment wis callbrated by applied pressure (o high-port (+) sido and w-port () Bke opan 1o atmospheri: prassune.
B,This instrument was instalied |n vertical arientation and fog of the pressure port was usad s the felerence level.
7. Tha cartificate s valid anly 10 tha fem calibrated on date 8nd place of callbration,
8, This Cenification s traceatéa 10 fho Intarnationsl System of Unit maintained thiough-
-National Instituls of Matrology Trasand (NIMT)

‘Suwll Aussarioe Attmpol P
11 May 2023 | | Phaiines Prabpaipal
| | Bura Suwannasd

Vﬁihwl Panutssh

Calibrated by :
Issue Date :

tenaslumun
8 0314241

Flow rate Pressure Teem, Temperatur | Op_metsr | fa Orifice Stardand Flow 1]
Pate iFa] [Tal [¥m] v
i kg © o mmHE I N ! fle
1 65T 754265 263 23860 55390 1559 13%9 D443
] 1600 154138 .95 74350 62172 1484 1848 0913
1 1118 154,323 4730 24210 ayam angz 2133 105t
4 TR 154212 640 24160 21085 5180 das2 L11E
5 1418 T54.975 14,480 400 g 3508 s 1353
Siopn fnk: LO4RD
intercent {h); 00159
Correlatinn carfflent [EEH
Unewralety |12 oot mfmn
Tablo 3 Th rasults af ¢ actial calibration dita
Flow rate Pressure Torperstura | ap meter | i Orffice Standard Flow [l
Plate [Pal “[ml ¥
m'fmin ity = memHE InHs0 mfmin
T 5aT TS Z3uE0 T e [ 06T
i 10000 T35 24350 w272 1444 1157 ansg
3 1118 TSAZI 28,100 21475 4582 LaE 1058
a 1469 754212 24160 0 5150 1425 1123
5 1436 TEL1Ts 24210 30117 1624 1ms 1363
S Wil 120277
ntercept (i 0.01223
Cosrelation coefticient |} n.99382
Uneartety (i =2} a1z m'fmin
***End of Cantificate of Calibration®**
] mm-h&u o
1
wnanslumunu
Cert.No.: 23P1401
Page: 2af2
i - n Range : 0 inH;0 1o 36 inH.0
i surement Scale interval : 0.1 inH; 0 Tha Fifth Estimate )
Increasing Pressure
LU indication
Apgplied Pressura it AP 14
{inH;0} {inH;0} {inH20) {inH;0) {inH,0)
0.00 0.0a 0.00 [eles] 000
2.00 1.00 -0.88 1.98 -0.02
400 2.00 -1.98 398 -0.02
6,00 300 298 598 -0.02
800 4.00 308 7.98 -0.02
000 500 -4.98 998 002
12.00 600 600 12.00 C.00
14.00 7.00 700 14.00 0.00
18.00 8.00 -8.00 16.00 0.0
18.00 .00 400 18.00 0.00
20.00 10.00 -10.00 2000 0.00
22.00 11.00 -11.00 22.00 0.00
24.00 1202 -12.00 2402 002
26.00 1302 -13.00 26.02 0.02
26.00 1402 ~1a.00 2802 ooz
30.00 16 04 ~15.00 004 0.04
3200 16.04 -16.00 3204 0.04
34.00 17.02 -17.00 3402 [ve]
3580 1800 -A7.86 35.96 o016
The uncertainty of measurement was + 0.11 inH;0
*UUC = Unit Under Cellbration
* AP = High-por side - Low-por| side
The reporied uncertainly of measuwrement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of conlidence of approximatety 95 %,
_ollo-
Attepel £
Lanm's‘lumuqu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0041
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured | Actual Deviation | Tolerance | Result
| Value (m/s) | Value (m/s)
1 0 .9-11 Pass
1.8 0.2 8-2.2 Pass
5 0 .7-5.! Pass
. 7.2 0.2 .0-8.0 Pass
10.0 9.9 0.1 .5-10.5 | Pass
20.0 20 0 9.0 -21.0 Pass
Wind Direction
Measured [ Actual Deviation | Tolerance | Result
Value Valve
45° 43 2 42-48 Pass
135° 135 0 132-138 | Pass
225° 227 2 222-228 | Pass
315° 318 3 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric| Actual Deviation | Tolerance | Result
Pressure Value
Inspection
998 1001 3 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: __62 v
Static pressure: 1022 kPa 1_:
Performed by: —j'"'” o

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City W’Eﬁﬁﬁ'ﬁ‘hjﬂququ
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REPORT OF CALIBRATION
FOR

NOMENCLATURE t VIBRATION METER
MANUFACTURER t 1 CANTEL
MODEL { TYPE : TLIAZGO1T2LA3IN

SERIAL NO. 1 UM11355/UM

DATE OF CALIBRATION 1 21 February 2023

VIRONMENT CONDITIONS :
Temperature : @t 1) DC Helative Humidity (55 % 15) %RH

PROCEDURE USED :

This instrument was ealibeated under procedire No, CLOC-CPEE-08 based on 150 16063-21 s ¢alibeation guideline

The calibration was performed by naing [

High Resalution |

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

REFERENCE STANDARD USED ;

|. Digital Multimeser, Wavetck Model 1281 S/, 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PMGGROE SM. SMG607 101

3. Avcelerometer with Menmuring Amplifier, Broel & Kjser Model 8305, 2525 S/, 107018, 2434083,
TRACEABILITY :

I, The measurements are traceable to Intermutional Sygtem of Units (31, through Aeronaotical Radio of Thailind Lid

Certificote No, (5-021

21, Due Date 31 May 21

2. The measurements are traceabls to Intermationg Asronautical Radio.of Tliailund Lid

Certifieats No. #7-0001/22

3. The measurements are traceable to Intemational Syatem of Units (51, through National Tnstineie of Metrology {Thailand)

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

UNCERTAINTY :
The s

o expunded uncerminty of messurement 1 sisted o the stumdend af

factor & = 206 which for & normal distribution comesponds 10 o coverage probability of approximately 95 %,

ted poconding io the “Evaluation of the Uncertumty of Measurument in Colibration (EA-402 M-2022)"

Certificate No. Q23019604

F3-011-04401-12 page 2 of 4
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE ] VIBRATION METER
MANUFACTURER ] INSTANTEL
MODEL / TYPE i T2LAZ601/TZ1A3301
SERIAL NO, 1 UMII355/UM11355
CLID. NO, ] 252000637
JOB CONTROL NO. t 230221019604
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO.,

E1 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 21 February 2023 DATE OF ‘D : 24 February 2023

Repurt of calibration screening must nat be taken b part, Eveept esmplere. Wikt e dpgirsval of the Calibration Laboesiney Ce., Lid

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
24 February 2023

This Calibiration Certificate documents the traceshility to national standards, which renlice the units of meassroment sccording to

he Tntermationsl Systvm of Units { 51)

Certificate N, 23019664

F3-011-04101-12 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD. 2 ANAB

CONDITION OF CALIBRATION : GOOD
MEASUREMENT RESULTS : { X ) without adjustment { ) adjustmeni

ATA

RA

L ACCELERATION RESULT

Test point STD Reading | DUC Reading Comeetion Unscertaingy
Mode
fe) | Frequency § gl (g (el L %ofndg )
03 50 Hi 0.300 0.299 0,001 1.9
4 50 Hz 0400 0398 +0.002 9
035 S0 Hz penk 0.500 0408 HLO02 L3
0.6 30 H 1600 0.597 W03 13
[} 30 bz 0,700 0,697 0003 L3
03 100 Hz (300 0.300 000 Ly
04 100 He GADD 0,395 +0001 L9
0.5 100 He peak .500 01,496 001 1.3
06 100 Hz B0 .50 0002 L
o7 100 Hy 0.700 0.6 002 1.3

2. VELOCITY RESULT

Test point ST0 Reading | DUC Reading | Correstion Uncertainty
Mad,

{ s} [ frequenc; { s b { mms § (s t( % of g, )

3 50 Uy 3.000 3010 4,010 1.8

4 50 He 4.000 A6 016 LR

3 S0 Hz peak 5,000 M9 0019 [B]

& 50 Hz 6,000 6,024 0024 LE

! S Hz 7.000 7031 .03 L4

3 10D He 300 .00 0.009 ]

4 100 Hz 4000 40n 0011 LB

5 1K Hz peak 5000 5017 0017 s

L} 144} Hz (KK 6023 0,023 I8

1 190 Hz 7.000 TR 0,028 L&

Certificate No. Q23019604

FR-011-04/01-12 page 3 of 4
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CALIHRATI[]N LJ&BUR A'l'URY C”- L']‘D. ; i INNOVATIVE INSTRUMENT CALIBRATION LAB

IOV ATTVE IRSTRUMESNT OO £ TT) fiEAD FFICT e,
= AR | S T IRAKDI || TARBEIN BARG AR E L)
|
AMPERCH DA SO PRILD SAARLT PR AR POV INDD D00 THATLAND i.
;& !Qf.l ) ~ ' FEL: BHMTE 3001 FAN (6021 107 10
e Tr
Certifieate of Calibration
CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT Namie UNITED ANALYST AND ENGINEERING CONSULTANT Certifieate No : 23-ACT-064
: i i Lol 1 Uneertal
Teat point O et st | Wi m CoLTD, equest No | Req-2023-0975
(| *(%elnig ) .
tmm) | freguency ) {mm ) (auei) 8 Addiess 1 S0l Udommitk 41, Siikhiarvit Rosd, Barigehak,
. ! 0 0.000 21
0,02 st Hz 0.030 o Prakanong, Bungkok 10260
004 50 He 0040 0.04¢ 0.000 17
U “alib tails
008 st paak 0.050 0.050 0.000 15 ik Ungiee Callimtion De
o — = I Medsurement liem - Acoastic Caliboator Cliss 2
0, St H 0 ¥ ; :
R 2 Manufacturer LARSON DAVIS Range : 04 , | 1448 / | 000 Ha
*007 50 Hz 70 0069 0,001 12
: Model - CAL1SD e St Used
5 0030 0.030 0000 21
o o Serinl Munber p4sT
| (1.000 (&)
004 100 1 faiai i o : UAEEFM.155/2564
000 15
0,05 100 Haz pesk 050 e Calibration Environment and Details
006 100 Hz 080 0050 001 i3 e (HE46Y
0.7 100 Hz 0,070 2069 ol i Humidity (502 20 %RH )
Note * memns Calibrations marked * Mot ANAB Accredited " in this Centificate huve been inchuded for completeness. Barometrie Prossure (013 &1000 hPg )
The Scope of Accredited ANAH Cenificate No, ACDM:2814 Version 008 Page | of 58 Reteived Dite - 4 May 2023
Calibration Date L2 May 2023

Locution of Calibration: © LAB | Acoustic
Culibration Procedure | In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics~ Sound calibrmtors

hirreport b ralid i The Al statal st sni’s ol Reference Standard Model Serial Number | Traceable Due Calibiration
Sound Culibrtor 5V 354 a7 EEI 31 May 2021

THD Multimeter 205 1047765 NIMT 31 Jamuary 2024

Traceahility  This certificate provid bility of o ired nationyl standard, and to the

realizntion of the infemational System of Units (S1),
Note

The reported uncertainty s based on standard uncertainty multiphied by the Coverage Factor k=2, providing o level of

i End of Certificate #5#
confidence approximately 95 %,

Calibrated By : e Approved By : =
T Mr Noppudon Lumgan Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Cortificate No. Q23019604 Issue Date = 12 Muiy 2023
F3-1-04/01-12 pagedof 4
The Iy b e crllbrad The sertiflen [
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RNCVATIVE INSTRUMENT CALTRRATION
INRUYATIVE INSTRUMENT CALIBRATION LAN e e ! A
INNOVATIVE INSTRUMENST D0_ LT EAD GFFICE
INROVATIVE PNETREMENT 0. LT HEAD DFFRCT

TN WO 1 SO SLNTINAKORN || TAMDON BANG KAFD

UMM, S SR TR ARTIRE || TASHMT AN RATD,

ABIFHCN HASLE FHLESAMUTT FIAKAS FROVIRCH IS THATLAND ACCWEDITED

AMPHOE S LE RAMLT FIAN AN PROVINCE 1040 PHAILAND
¥ g TEL. (AN i Shat | FAX: (-2 L TH0 LImATE sk
TEL 460021 13800 ) FAX: 1600021 16-T140 LT Page: 3/6.
Pagelolts
Certificate No - 23-ACT-064 Certificate of Calibration
Request No : Req-2023-0975 Dlbige
Sourd pressure lovel Calibration Results : Without Adjustment Mame 1 UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certificate No 1 23-AC1-037
Calibration Range Witheut Adjustment (dB) A (dB) (e Aildress + H1 Soi Udamuuk 41, Suklumvit Road, Bangehsk, Prelanceg. Bznghok Request N ¢ Reg-2022-006
(di) Measured Error Measured Error = dB) Class 2( = dB) 260
G4 dB ¢ 1000 He 2301 =000 - = 013 40
Uit Under Callbration Deinlts
114 48/ 1000 197 003 - - )
di He LRER 0] 013 .40 " s e o e M Clbssi 3
Manifacturer © LARSON DAVIS Mictophine Model - 375404
Frequency of Sound pressure level Mosdel S T v | Microphome SN : 329358
Calibeation Hange Without Adj Adj Uncertainty | Acceptance limit Serial Number © s Peensglifier Model © PRMLITIC
(Hxl Measured {Hx) [ Ervor (%) | Measured (Hz) | Error (%) [+%) Cluss 2 (&%) e}  LUAEEFMAMEIS6E Preamplifict 8 073802
94 4B/ 1000 He 10001440 (L) - - ol 17 Rythalon Lo @ Imarwment Sintu . Led
114 BB / 1000 He 1000.00 0.00 . 001 17 Cultrativn K virommant anid Dyl
Tenperaturs SRR
Humidity + SRR 20 SRH
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Barymetric Pressae IS W 0 it
Calibration Runge Without A Ad) Hrmle
Recurved Date: + 14 Jnmary Mi22
Li! red (%) I red (%] %)
(H) easured (%) Measured (%) { &%) Class 2 {2 %) ——— R TR ———
SEH1000 Hy 23 _ 94 39 Calibwition Mecudire + lerhuting mithinl CIS1MA01 based on FEC §1872-3 © 213 Elocivacoustics = Souid level meters = Part 3 Teriodic iests
114 dEb /1000 Fe 0.29 2 040 30 Location of Calibeation ¢ Lah Asustic
Reference Standard
Note 1 Fnutrument Bramil Iebinled SN Dot zalibention Tracehiity
+ Acoapranes Emii-ws HECMEL 301 Clas | Stastard Microghane GRAS AAN e 15 September 002 GRAS
< The-calibest i reaiiy oxsfos e calibramst presesss comecrion Muliifrequency Calibratoe Quest Dusiecal EFANNZH 14 June 2022 S
i ; Audie Cienerinon Seanck Seandil il 18 Ociobier 203 WH Elsciic
End of Calibration o

The repariad scertamty b bsed on standnd uncertalngy multiptied by the Uavernge Pactar & = 2, providing  level of confiderios mpprogimately 84 %

Calitiruted 1y 1 e Appraved iy 1 J‘“j
Mr. Moppadan Luangan BAF, Pacit Mashavorn
Calibration Officer. Calihration Engineer Supsrvasar
Basiie Dhale : 26 Januiary 2022




INROVATIVE INSTRUMENT CALIBRATION LAN INKOVATIVI INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTR

IMOVATIVE DSSTRUMENT 00 LTD HEEAD OFFICE T LT, HEAD OFFICE

11 MO 18, SO0 SLNTIMAKEED | | TAMBCN BANG ICAED E ) Crsim s i o = - T[NADMIOG) 13 SOTFUNTISAKONS |1 TAMBON 1A%C KADD
AMFFIOE BASG VLD SAMUT FIAKAS FROVISET 16580 THATLAN hi VR M 4. CAEEwESITED AMPBRIE HANG PHLESAMUT IILAKAN MEEIRCE (40 THARLAND
THL A2 LARb | A hH0-2] (67140 " TEL LN R0 ) A5 2 1T 1
Ceificate Noy TACTA3T Comfizme No 2-ACTHT
Réquasi No ey 2230095 Resgusal Nis Blegr 20230096
1. Indication at the calibration check frequency
VUC Setting Nonsinal Befare Adjust Attjust F—— 5. Electrical signal test of frequency weightings, Weighting netwark respone with relative to 1 kHe
UNCERTARNTY e
FAST /A (37139 Level wue ERR v ERE Limit et Difstm Aaw ORRUEORNE. | iy | dbAepiaNce
Calibratue Setthng ta ) (i (i ) (+dl) (+dm bt Vckhtint Rispwsa cyres L
1000 Ha 114,00 s 11388 1 0,03 1118 005 02 (8] iid il Ll L il Ll Ll
61 It 2 4 o 20
e Abslute scnsitivity was exesblished by the ise of Seund Calibbir Trand SVANTER, Model SY 354, 545807
125t A [ i 15
250 ¥ a1 i 0 15
2. Seif-generated noise, Microphone installed 400 tia A1 o 4o 15
UL Seting
: Memsured | UNCERTAINTY Lk ol i i
FAST /57130
20 Ha no on au 0
UUC Weighti o L
Sahiing o] E5)] 00 11 o0 00 an T
A =T i
H000 Hz Al 0l an 3
3. Self-generated noise, Microphona replaced by the electrical input signal device e 2 = =
TN Setilng
Measured | UNCERTAINTY . Frequency and time weightings at 1z
FAST /31139 ]
UL Setting ST Meusured Acceptunee
ULE Wedght e +4B UNCERTAINTY
aine (zam FAST | 37-139 REF e ERR Limit
A xx LAT ’ o "
VU Weighting [y (L1 R} i+ daB) | B
I ui 0,10
A 1 1140 o 0z
z 38 i
C 400 140 0o (3 nz
& Acoustic \ndscreen F 3 114,00 140 [L10] 0x
Dpviathon Trom varlous Froquaney Acceptance
UL Seiting UNCERTAINTY LU Settin
Setting ST Mensureit Acceptance
Weighting Respons curve Lbmit UNCERTAINTY ™
FART I8 7Y I @ I3 A HEF e ERR Limis
e . (BT (= am
ST Scttimg (am) (an) () LUC Thme Respose (dH) (it ] [ {du)
125 He oo 01 ol 050 20 Fat HAM 1140 i al
1000 oo oo oo anll 1o Show 400 1130 7 a2 ol
4000 He o [ ot 080 30 Leg L1400 1140 o T
HO00 He Aas a5 04 07 50

T T T £ e “Tﬂﬁﬁ'l}'lﬂfgmmu e g et ”lﬂﬂﬂ'ﬁmmm .

I e B14T10

INNOVATIVE INSTHUMENT CALTNRATION LAR INNOVATIVE IRSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO1, LTE, HEAD OFTD NSOV TIVE INSTRUMENT £, LT HEAD CRTICE Ah

0 MR 1A, SO0 RUNTES ARGIRN 1 TAMDON BARG KAED, S i aa T TESAKEI 11 TAMBCIN B RG KAED, ey
ANPHEIE AN FHLLSAMET PRAKAN PROVIRCT M THAILANE L | SmACEEE R NSRRI ABPHEIE ARG PILLSAMUT PARAR PROVISEL 1840 THAILAND E R L L
TEL {80N-21 L8500 | PAN: 100121 1T 10 T TR (A2 10| AN (21 07 TaLIBRATIH LitigakToey
P Ak [
Cenifizats N 2-ACT-037 Certificate Mo
Raquest ¥o Req- 20230096 Request No
7. Long Term Stability
LU Serting [r—) P — S, Level linearity including the level range control
UNCERTAINTY :
il Sutthng bl A
FAST (3 F7-139. e Limit UL Sunting 5TD Teasmred SRR ceplaner
FAST /A HEF (IS ERR
ST Setting (] i+ (it} i
+
Imsztial g {dit} fdi Tk [EX ) | d-diy
44l aaz i LI
Final 144 X 3
14 148 i 1l
Deviatesd an
10. Tone burst response
8. Level linearity on the reference level range = T
UL Senting 5TD Anticipated Mensired Adorplaniy
VLC Serting Anticipated Dvintion Accoptanee UNCERT
UNCERTAINTY AJ 3139 Tatieharst Tl (i ERR Limit
FAST /A 137139 REF vEC ERR Limit
LUC Time Respume fmx) i) [y [ty 1+ dB) {£dR)
ST aB (diy i) 1dn) [E= L] [ £dB)
200 (EE3] 1350 i i
13500 135 (R4 an (B}
g ) P 03 )
T e v e Y Fast 3 1ag 1 01 114
T s e o 0 05 (7] 10R.H a2 ERT
13410 124 [E a0 L 200 1285 1285 Ah1 {
Shaw 03
18460 1% 1150 an [ 2 1 1089 -l HoSD
1340 1 141 an [ 200 (FLT) 12,0 i I
168060 16 = an il SEL 1 (7] 1084 e +10), 25
164,00 104 16411 an [
025 (e KL (] +H1.5, =510
#0500 - wa oo [}
i » it Sl H 11. Peak C Sound |evel
s " =y l L VUL Setting Anticipated Memsured Accrptance
UNCERTAINTY
i) i o < L H FAST/C/05-|42 REF e ERR Limis
OO ™ ™
iy 4l L1 ST Senting [ (T (4R (& el
T ™ Tie 4l [N} %
Canplets cycl 74 1368 il E¥1)
L o o0 an [N}
Pinitive half eyl 1164 1361 &3 a2 10
i & i o [
i 1 2 2
=y = 75 = = Ngative hmlf cycle 1364 1363 120 0
5400 H M40 o [N}
400 qu A0 [ i
44 H 1 0l 14
Jm 1 o4 a4 (B}
a0 1" 1he [ 1
1 7 116 05 14
The rexudin refsted mby in e i sl s e |

n . e Lﬁﬁmﬂm.m B e i g ke Lﬂ'ﬁﬂ"%ﬂﬂﬂmw



INNOVATIVE INSTRUMENT CALIBRATION LA
RO A TIVE INSTIUMENT UL, LT HEAT CRFICE
T MO LS, S0 BN TESAKDRM | TAMBCIN Bard KAED,

Nm Apcredited coébemtion aborafory

HRANATIE ASSOCIATES COLLTD ISOJIEL 2005 2017
NEC-TESETS 17025
CALBRATION (57

AMITHIIE SARG PHLLSARLT FRAKAR PROVINCE 8840 THAILAN[

UL 20 RSB0 1A (02| =T |y

Immisten Mncistn £ Litt
&

B3
Cerificats Ni FACTNT Pl méaeitement labaratory
Callhratian services départment
Request No R 20T24096
12, Overload indication
UUT Settfog Mueanire Acceptunce
= e 2 UNCERTAINTY
Sl o i CERTIFICATE OF CALIBRATION
STD Seiting (dis {2 4By
Positive tine-half cyche 1429 Certificats M. £ CL011-65 Pags 10/ 1 Piges
Megative one-halfeycks 1429
P MEASUREMENT ITEM Tap Laad tirifice Catibration girocedive:
vih i MANUFACTURER TrECH The Orifice gin flow dewice wos caltrinbed ogatnet
MODEL/TYPE TESp26A stanidard fatary placediat Meter (Rodty
SERIAL NUMBER LxEa0 Meter] Madel GGEAME Wildp, The Wikglio0d
13, High Level Seahillt 10 NUMBER UAE SFMITR/ISEL was uad s u comtiltign guideig,
CONDITION AS-RECEIVED - Used frem
VLT Setting Mumstired Acceptance Fraceability:
- uNCERTAINTY | e :’";T@"“f::fm“'”‘;::‘m‘:“ i‘a‘l'.-“"" 5 This ceetificate provides & trnceabitity of The
TAST ) A/ 33-13 e Limit 1 el uneit foad; Bachak, heakhaoond.  moceureiment fa secogniced the natkana!
Barghisk 10260 T i of the & roge
ihindiciiatu e | £ 4B} | ) st Gf anitegsT) Sheousdh the V5L (Ntinnal
itk 1341 RECEIVED DATE 75 Ot 2023 Mtrology inatilipe of Netheriond) wa Cortificate
i MEASUREMENT DATE 13100 2022 rumber; G7211901
Final 13840 1S5UE DATE 02 Moy 2022
Uneertaimty of Memurement:
Dievimad an 01 03 The reparted uncertainty of meaturement ix bated
ENVIRONMENTAL CORDITRONS: \on the stondord uncertonty multiphisd By a
Aenbisrit corlitan in the laboratary ane as folliw, jFuuerge fectar =2, Wikeh for o nervie!
Temperature (304a0 % dlistributin covresponay "-"“"“"";-'l" probatiley.
i L Iy 955 The stancary ¥
. ufhm,uumdl" o ‘:: futs Been determined in arcardance with the GLIM
End of Certificate Amnsgharic Pressure Hla 10 B “Evmkstian of mesarement

data - Guidr fo fhe expression of uncerfainty m
meazurement”
CALBRATION CONDITION:

Preconditioning - 24 haurs dt smirlen canddtions,
Mezsuromant Candtion 1 The average vakies during Mesurement irs 24.5°C and 61.0%1H
TABULATION OF RESULTS:

Tha tabale an nest page ghen th measured vatues.

Approved signatary: 2;/1'(-1!

Mr. Farinya Booncharoen
Caibration Departmant Marages

Calthrated by

EIMy Satawit Thochalad
1 Mk Jntritpom Lertsamphel

M i il siily i i UL, it ﬁamli 3 W_
Lﬁe 4 muumm.m-w THIS CERTIFCATE REPORT MAY NOT BE AEPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOI amu

IN WHRITING FROM THE LASORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EOUIPMENT CALIBIRATION AND TESTING SERVICES

NAC

il ot o A3 PATTANAKARN ROAD 501 15 SUANLLL LTANG, RANGROK 11250
TEL. -2717-3000-24 FAX, 037 [ 0484
Continuation of Certificate of Calibration Number CL-011-65 Page 2 of 3 Pagos
. 3 = cate No. ¢ 23P1401
Certificate of Calibration Gutm
Page: 162
MEASUREMENT RESLATS:

The Cirfien gas faw device was callbrated by difect comparice fvéthad with the Stndard Ratary Diplacoment Meter (oots Metor). Thie Humid gir wai used 5t 2 U-Tube Manomatar

stoeeliuites i th eystemn, The stancard eonditions are 15°C (20815 K) and 760 mm g far peradure and

This cenflicate may ot be reproduced cther thai in il

mxcopt with the priss weitien spproval of the head of
Tabbe 11 Thi resits of @ Standand calibeation dats 1221-36-WiM Corporate Sarvices 3 Equipment Calitvation and Testing Services.
| | Flow raty Preswre | Tomperaturs | Tempersture | A metar | Ap Orifice Standard Flow (] | Serlal No.: =
Plate Pa imal [Tm} ' . i
e ir fn " ikl | 10 Na.: LIAE EF B 02272050

1 0702 158.204 24,560 23500 57490 1568 | 1352 BESD 1 Condltion As-Received: Usad lam

3 isag 75H.182 2463 24.010 a5 3088 1756 nalg

3 1119 T58.204 24,550 FEL ARBES 4167 ' 2044, 1,060 Received Date: 28 Apri 2023

4 1168 FSH.2 24540 24.060 oo A71n 214 1124 ; 5

g 1418 a0 24,73 24350 ‘IRTI6 yoar | 2w 1368 | Calibration Date: 08 May 2023
Slape fm) 1UEIRD Reference: 2304-070AWEC Submitted by;  Uniled Anstyst and Enginenring Corsullant Co.Lid
Inmureeet {b): 003332 Ambiont Tomperature: [ 23 2 3 °C
Carrelstion coefMickent {1 0.n5514 R Humidity: (80 +45) % B1 Sal Udamsuk 41, Sukhurmyil Road, Bangehak,
Untertalnty (k=] am?  m'imin Prmkhanonp, Bangkek 10260

Atmospheric Pressure: 1010 rmbar

Procedure used: The by direct mathod against Pressure Maasuring instruments
Standard according 1o in-house calibrafion procedurs CP-PO4, using * DKDLR 61 | Caibration of Pressure

Table 21 The reits of @ sctual calibeation dota

Gauges, Edition 032014 * a8 & guidaiines.

Flow rate Presure Tempersture | Tertperaturs | Ap_metar Ap_onifice Standard Flow [}
Plute [Pa] 1Ta] AT i Condition of this result gf calibration
b A mmig | inho et
1 24 550 23900 57.190 | 1568 | G785 YT 1 Relorence standarss instumants-
7 T 4010 6.5 3088 1108 nEan Al i N
3 e 21960 40955 4167 1279 1 060 Instrument Modsl Serial No. Catificate No. Due Date
4 750.228 24540 24060 0007 4728 1362 (Ee1 1) Prossure Cailbrtor PCA0BP 1188 MP.0157-22 24 Aug 2023
1 758,202 24 THY 24150 BT 7044 1664 1368 .
A’ 2 This result of eallbiation was mode on requestad at the point specified by cuslomer
i a4 3Scale and convarsion fastor is 1 kPa = 4,0146283 inka0
UL ) 4.This instrizment was ustd clean ss and oil a5 pressue mdia.
Sopreizion souflmnt i yres £.This instrument was callbrated by applied pressure 10 high-port (+) sido and Kw-port (=) ekie opan 1o atmosphenic pressue.
-8 *frml
drmm e a A B.This instrumant was instalied |n vertical arlentation and iop of the pressure port was used s the relarence ievel.
7.Tha cartificate is valid only o tha fem callbrated on date 8nd place of calibration.
8, This Cerification s traceatia 1o fha ionel System af Unit ined fhiough:-
***End of Cortificats of Calibration*** -National Institule of Metrclogy Thasand (NIMT)
-|-| | Calibrated by 1 Suwil Aussarree Signatary : Adtepol P
| i Issus Date ; 11 May 2023 | | Phaiines Prabpaipal
! | | | Bura Suwannasd
o - [/{Aiwwi Panutssh

wnaslunug tenanslumauny
B p314241



Cert.No.: 23P1401

Page: 20l 2
i - A Range : 0. inH;0 1o 36 inH,0
i ¥ rgnt Scale interval : 0.1 inH,0{ Tha Fifih Esfimata )
Increasing Prossure
LU indication
Applled Pressure  High-port side  Low-port side AP Error
{inH;0} {inH;0} {inH:0) {inH,0) {inH,0)
0.00 000 0.00 0,00 0.00
200 1.00 098 188 <002
4.00 2.00 -1.98 398 0.02
600 3.00 298 588 o2
B.0g 4.00 -2.08 7.98 -0.02
1000 500 -4.98 a88 002
12:00 6500 -6.00 1200 c.oo
14.00 Too -7.00 14.00 0.oo
16.00 8.00 -8.00 18.00 0.0
18.00 .00 9.00 18.00 .00
20.00 10.00 -10.00 2000 o.00
22.00 11.00 100 22.00 .00
24.00 1202 -12.00 24.02 002
26.00 13.02 -13.00 2602 no2
28.00 14.02 -14.00 28.02 ooz
30,00 1504 -15.00 30.04 0.04
3200 16.04 -16.00 3204 0.04
34.00 1702 -17.00 3402 ooz
3580 1800 -A7.86 35.96 o016
The uncertainty of measurement was + 0.11 inH;0
*UUC = Unit Under Cellbration
* AP = High-por side - Low-por| side
The reperied uncertainly of measurement was based on a slandard uncertainly multiplied
by a coverage factor k= 2, prowiding a level of confidence of approximaiety 95 %.
_ollo-
Attepel £
tenaslunIuRy
a 1160340

Cert. No.: 23P1858

Page: 20l 2

Reault of Without Hapge 860 hPa fo 1030 1P
Funetion:- Absolute Prossars Beale Inferval | 1 hPa | The Fifth Eslimate |

Prassurg
[ Appied Pressuce (hPa) 555.53 | g70a7 | o193 | opvaz | w0229 101184 | 1021.94 | 1032.30
LILC* Indeatian (Pa) se00 | eroo | aeao | sena | jeoco | ioioo | 10200 | 10300
Error (hFa) (A ECEEE A EE IR B EET

Prassure
[Appied Pressuse (hPa) 1032 30 [ 1021 44 [ 101167 [ 1002 36| 98235 | oe194 | svead [ osnoa
LILC* Indication (WPa) 1030.0 | t0z00 [ wiee | 1eoo0 | ssoa | esop | sroo | esono
Emor {Pa) 230 | d4a | 87 | 236 | 236 | 184 | @940 | D06
Tha uncertdinty of massuremenl was & 0 30 hPa
* UG = Unit Under Galibration _

Tho reparied unceraimy of measurenient wis based on 4 standasd uncarainty mallpled
by @ cowsirage fectar i = 2. providing-a level of canfidence of approximalely 65 5.
-abio-
Attapol B
'

tonasbimuny

TECH

CORPORATE SERVICES 3: £
S TNTTANAKARK ROATRSON L, SEANLLUARG, S1iAN
THL. 0-2717-3000-20 PAX. 0:2719-0484 e
CALIMHATIGH boce
Certificate of Calibration =~ SerifiestoNo.: zhiss
Page: 1o/ 2
Eguipment © Aneroid Barsmelar
Manutacturer: Barigo This castiticate may rat bo reproducad othar than in full,
ancapl with the prioe written approval of the hasd af
Maded = . Carparate Services 3 Equipmant Calibration and Teating Services.
Sarial No.: =
10 Mo LAE ANV, 1242550

Condition As-Receved: Used Itam

Received Date; 26 May 2023
Calibration Date: 02 June 2023
Roferance: 2SO EWES Submitted by:  Unied Anatyst snd Engineanng Gonsultant Go. Lid

Ambiect Temperaturs: | 23 £2 1 °C
Redative Humidity: (B0 15 ) % 81 Sai Udomsisk 41, Sukiumwit Road,

Bangchak, Phakhanong, Banghok 10260
Atmospheric Pressure: 1007 miar e .

Procedure used:  The was by direct method agains! Pressure Messuring Instrumsnts
Stanaant i 10 ir-houss: K CP-P10, using * DKD-R &1 ; Calibration of Pressurm
Gauges, Edition 0¥2014 " &5 & guidalines.
Condition of this result of calibration
1 Retosace standards netrurmaens
Instrument Madel Surial No. Carlificates No, Dug Date
1) Standard Barcmatar DRIT42 1422605046 MP-0084-23 03 Meay 2024

2 This instrement was installed in verticsl orentation and canter of the dil wes used as tho fefemnca jovel,
ATnis result of calibeation was made on mquasted at the point specilied by custamar.,

4 This result of calibration instrumant was in absolitn fressure,

5. This Instumenl was-used clean alr 88 pressurs media.

8.The carificate = valid only o Ihe Item calibrated on &ste and place of calibrtion

7. This. Dadification |s tracesbhe o the I Syslom ol Ui mal threaugh:-

~Nailonal Inatiuta of Metrology Thadand (NIMT)

by:  Sidsan : Abbpol £
Issue Date ¢ 08 Juna 2623 | | Phalines Prabgmipal
| | Sura Buwannssr
L/{meﬂ Panurach
tenaslunIuRy
# 0316958

Sl
FROMOTION ASSOCIATION (TUATLAND-JAPAN) A \\:/,/‘:s.
: EQUIFME LABRATION AND TESTING SERVICES  HAGEMRA
ARARN ROAD SO1 18 SUANLUARG, SUANLUANG, BANGKOK 10250 ’fi\‘y
TEL, B-IT17-3000-14 FAX (-2T19-04%4 prove St

Certificate of Calibration ~ Certifieste No.: 2311200

Page: 1ol 2
Equipment: Dl Therme-Hygrameatsr
Manatnatires darign Thas certdficate ma.ny ok be feproduced olher than in ful
wxcept with the prion weitien approval of the head of
Model = . Corparate Services 3; Equipmant Saliteation and Tasting Services
Sarial No.; -
10 New: UAE ANV, 1302550

Condition As-Recovad: Usad om

Recelved Date: 26 May 2023
Calibration Date: 30 May 2023
o O June 2023
Reference: 2305-0R1BWSC Submittesd by:  Lnitad Analyst and Engeeonng Censadtan Co, Lid

Amblent Temperature: (23 + 3] L

Relative Hutnidity: (850 4+ 200 8% A1 Soi Udomsuk 41, Stk Road,

Bangchak, Phraknanong,  Bangkok 10260

Procedure used: Calibration were contuciod using in-house calibration proceduns CP-HDE according 10 comparison
with standard chiled mimor sensoe far tumidily measuremant: function and comparisan wah standard

wroba for Rl irde PurmikBly | lempersiure chambar.
Condition of this result of calibration
1.Reference standands instuments
Instrument Model Serial No. Certificate No, Due Date:

1) Hygro-M2 Diew Point Monitoe 5112 2360185 703 o2 Mg 2023

2) Handhakt Tharmomeiar With Sensor 1523 240078 231305 15 Mar 2024
2.The carificate = walid anky 1o the fem calibratod on date and place of calibrabon
3. This Cerlification’js traceatle to the System of Linit hrougte-

-National Institts of Standards and Technology (NIST) . The United Slates of America
~Tachroiogy Promotion Association (Thasand-Japan), NSC-ONSC Accradited Mo, Cafibrafion 0008

Calibrated by :  Somcnal Dumwar . n

Issup Dake = 07 Juno 2023 IV 1 Chakeil Waswwaniua

| 1Pormihigps Tameyasil
| | Viporm Tentiyawutti

tenaslunIuRy
m 0316274



Cert. No
Page: 2 of 2

Ervoi

Rosult of Callbration:-

Function

Uneertainty

R

dard

Tompor;

) Humnidity

ao.o

Result of

Function Tam;

Standard uuce

Temparature Reading Error

-olo-

United Analyst and Engineering Consultant

nrakhanong.

tant com E

MULTI-POINT GAS TEST REPORT

Test Date :Jan 24,2023

Equipment ; Gas fyzer (NOZ) Model : 221
Manufacturer : Therma Serial Number ; 1200
Smnd.n:djasjg_\zn_n_tlsn rbor Detail

Thermo Scientific

Multi-point gas test data

Reference Value (ppb) """"'::;:1“"""' | Difference Error | Percent Error | [% Error

Calculate by

Hpprove by
1A

wnaslumugu

i

yst and Engineering Consultant C

MULTI-POINT GAS TEST REPORT

Test Date : Mar 28,2023
Equipment : NOZ) Model ;
Manufacturer : Thermea Sceentific Serial Number :

Standard Gas Concentration

Sulpk

DRilutor Detail

964.8

EBO14

Multi-point gas test data
T

Referenca Value (ppb) Display (ppb)

Difference

Therme
1461
1180540071

scientific

Error [Percent Ermor|  [% Error |

Calculate by

.‘fﬁrnve by

Gas.

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

tenanslumuns

lnrg,z: ‘dpocl'\:lu Cuses
Afrges

putirt u:m_ e
Tiurham, KE 27713

Tt om

Part Humber: ED4MIZDE <5410 Fufarence Mumbe=  122- 402135“:." 1
Cylinder Number,  EB0M43282 Cyinder vol. me 1A
Lubaralory: 124 - Duehamn 1547 - HEC Cwiinder Pressure: 20(" 93”3
PEVP Mumoer B3 Walve Chutlel:
Gas Cooe: COG MK, SC2BALN Tertfeston Cate: JLn M, 221
Explrauon Date:  Jum 21, 2024
Al v:1:| med n 1 hasay #2.0 CAls 227

A o
ot v e Anoishcdl Velhoon sy does e

ST 42 A1l W 1 R oo i THE e 40 BN IMGLIAES weoiclh sl i
Ptk Sails uiline cihsrane noled

ANALYTICAL RESULTS

:ra!ayi 2 iVenEria Tllucpln:wh:s a

Hye
I cacanlaken e nn s

wee o I 2 gl Eral &0

Component Requisted Artiml Protoeol Tulal Ralatlya Ageay
Conzentration £ oncantration Mathed Ungartainby Dakrs

MO 4500 APAM 4byt "!rﬂ— 3] *i-1.4% MIST ‘fraceable Az, J62- 20
MITKIZ EIDE 45,00 PRl 45,94 PRA] 1 -+ 1.4% NiST Tracealle QB2 20
SJLFUR DIDens= A5.LC 25 A4.50 PP G1 == 1.0% N 5T Iaceatly 212021
CARIDH JA050RIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable FEMALz]21
HIIROGEN Baarea
el—— —

CALIBRATION STANDARDS
&

Typa Lot [D Cylltiter Ko Uncerisinty  Expiration Data
NTRK 2Gnan [ 4952 PEM NITRIC GEIDEM TROGEN 100 Tl C2, 2325
PRM ‘ARG LEGSNZE .51 PP NiTIDGIH DIDHINFIAIR +-L0% Fah 20, 2020
aws AL IR CCa0asu1 4,149 PPIA NiTREGEN DIOX IDNITRALGEN il Fao -8, 2022
HTFM 15011023 CEATIZTT .02 HEK FILAFUR CICKOEMNIHOGEN +-C3% “un 17, PORE
NERM 14030118 CC45rT 750 9 PPK CARBON MONZKIDEMITROGEN . 10 €3 Mo 15, 2135
S0, FRY a1 RCHM ncind abos: uvedin+o ss1y and nol llyn ansses.
ANALY'TH.AL EQUIPMENT
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
ettt

Mt 500 ARRUE 533 B3 MR Jon 03 20

TR0 ARRISD- 550 N HIK 3 £

700 SHR0B0T 143 hCE FTIR o 013, 2121
Rloolag 700 '\r-R'Lsu'.asa 502 IR Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROGE WI: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

Apﬁrweu fc;r Release

[ACCREDITED]

CERT X

2
ionansiumauRy,



MULTI-POINT GAS TEST REPORT

Test Date : Feb B,2023

H ABC
Equipment 1 Model : ;
Manufacturer : Serial Number 48C-62460-33
Standard Gas Concentration .
PP Thermao Scientific
1461

Jun 20,2024

Multi-point gas test data

[Anatyzer Display

iffere Error fa Error ]
Reference Valua (ppm) | (i) Difference Error | Percent E [

Ciffarence

frgas Sipectnley Guses
frges U3, LU
£ 1sited Dene
Durham, K2 37743
Tgad.m

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

Part Humber: ED4MIZDE <5410

Rufarence Mumbes  122-4021358671
Cylinder Numker,  EBMMA2262 =

Cyinder Wwoh. mg 1444 2

MULTI-POINT GAS TEST REPORT

Test Date :Jan 18,2023

Model :

Equipment :
Manufacturer ;

Serial Number :

44.68
45.94

984.8
EBD143262

Multi-point gas test data

[Analyzer Display

|
Difference Error | Percent Error |

[% Error ]

| Approve by

Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221
Explraticn Dal Jun 21, 2024
th "EFN. ! o1 hazay asd Eareaa Sl 20127 adnTen] ERA,

i 1w N2 3237 CAEGIres Injer, S0OAICH Velhedn 6l dDFS '3 1E301E Cunselior [ 0 YkCa i4eNiriiin o cpndse has o0t s
AP Dl i 3 C20AN2E il 7 5% THECE N 0 5. 90 S0 IMGLIAES wich adliced i s 54 h s 21 ER o6 wcicl.ve A1 c3-ren@eene e an s
ek 2als uii

Component Requisted Protoeol Tulal Ralatlya Ageay
Conzentration o Ungartainby Dakrs

MO 4500 APAM 4byt "!rﬂ— 3] *i-1.4% MIST ‘fraceable WAz, 62" 20E
MITKIZ EIDE 45,00 PRl 45,94 PRA] 1 -+ 1.4% NiST Tracealle DGASE08E, OB2: 21
SJLFUR DIDens= A5.LC 224 A4.50 PP G1 == 1.0% N 5T Iaceatly DEMeEERT, 05217021
CARIDH JA050RIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable FEMALz]21
HIIROGEN Baarea

el—— —

CALIBRATION STANDARDS
Typa Lot [0 Cylititer No Sonceatration U neelain by Expiration Date

NTRK OGN TSR A9.82 PEM MITRIG OXIDE TROGEH =-1.0% Mab O, 2325
PRy TFABG LESSNZS 9.31 PPR HTRZEIH DIOEINFIAIR H-L W% Fah 20, 2020
etii At AEFHIAN et EELY] 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fag -8, 202l
HTRM 15011023 CEATIZTT 8E.02 PR S1L_FUR CISXEIEMI | BOGEN L% “un 17, PORE
HERM 14030118 CC439277 350 9 FrW CARGON MONSHIDEMI"ROGEN -0 E%

M 15, 2025
24 S PRY a1 AT ncind abows |5 ale §

£ ubedin o 8553y and nol gal of ll anoys.
ANATLYTHAL EQUIPME.
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
ettt
Mt 500 ARRUE 533 B3 MR Jon 03 20
Heade: ST00 AFRISD- 558 N2 HIR 3 £
Mnin: 5700 4HROB07 183 MCE FTIR o 013, 2121
Rloolag 700 '\r-R'Lsu'.asa 502 IR Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The araiyt cal test sesults reparted on this certificate refate Ly o
the cylinder number specified abowe. This concludes tha test report.

[ACCREDITED]

CERT 3gaz.é

1
enaslunauau.

Apﬁrweu fc;r Release

THAI METEOROLOGICAL DEPARTMENT

4353

umvit, Bangoa, Bas ) Tel, DEI-454-11

14, 0-2308- 04 60

Calibration Certificate

Mig

Adithbgised

Teihe

; dieT

shirauny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvic, Bungna, Banghok 10260 Tel 081-454-2804,0-2399-0468

Mechanical Enginees

4'0‘

A /4 :
oo snanslumun

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangea, Banghok 10260 Tel, 081-454-2804,0-2300-0460

The Result of Calibration

Certification Mo, 177723

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangeo, Bangkak 10260 Tel. 081 -454-2804,0-2300-464

The Result of Calibration

Certification No. 17723

10 April, 2023 Page : 3 of §
The Result of Calibration Standaed Barometer [ p— Coracton
Cerifieation Mo. 17723 Prassure Pressure
10 Apeil, 2023 Page : 2 of 5 A 1013 o017
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 01343 1014 057
Ultrusopie Anemometer | Pressurs | Veaoumm| Velooiy Velugity Correetion 014,18 4 015
miser i W0 | metea bty | mvese e ikt 100422 1014 0z
Lo - < 1.0 L] p0g,B o0 047
0z E a0 o2 1008.71 1010 029
00 = 4.9 w10 008.95 o0 008
704 - - B9 0,14 101031 1010 0t
B2 B . 8.0 o2 oz 01 4.8
1162 & 1.0 002 1016.60 0 0.20
130 - 130 Ui w01ar 1011 04t
1501 = 150 L] TR ion (18- 4
17.02 s - 170 0,02 wnE wn 0as
2007 = - 20.0 002 0158 011 068
LIIRE: ] 1012 a1
Wind Aloft Plotting Board. 101240 w2 0.40
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 006,64 1008 036
WIND EHRETION TESTED WIND DIRECTION 1008.60 L] .20
a o 1000.25 1009 02s
a0 ) 100935 010 {55
180 180 Average
o @ Calibrated by ; HPM
é\ % Mr. Watchumpo! Subwat
Calibfuted: By': Hﬂaum\“k 1 %l Mechanical Engineer
Mr, Watcharipal Subwat Mt .i u" B &
0,

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Basgna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification Ne, 177/23

10 Agril, 2023 Page ;8 of §
Sindard Temparature Seneor Raading
Tamp Rasiting Cormaction
K s s
45.18 452 805
3105 310 0as
1542 154 008

10-Aprll, 2023 Page : 4 of 3
Stundard Barometér Tealed Baromalar Carrection
Prassurs Pressure
TSE.80 i1} 0.08
ment3 T80 013
TEDET TEY -0.33
0. fa Tar 037
TST.28 Ta? k.|
TET.34 rsr o
157,52 T8 -0.48
76T (§- - a0
158,10 Ton 010
75816 758 [FA L]
TEB.66 53 0.4
TEEAT TSG 0.53
75856 758
RS T
TER.SE 'SH Sl
THE.30 758 0.3
THES4 58 154
T 114 -0.34
TETO0 i1 m
TET.15 757 05
Average

Calibrated by : }%M‘Pl.

e, Waicharapol Subwat

Mechanical Engineer

Calibrated by : H ;

Mr. Watchnrapol Subwal

Mechunieal Engineer

tenaslunugy



THAI METEOROLOGICAL DEPARTMENT

4355 Sukhomvit, Bangow, Bangkok 10260 Tel, 08 1-434-2504,0-2399-0464

Calibration Certificate

lssupd by ¢ Callbration & Test Section - Meteorological Instruments Bureau

Dute pf fssue 31 Mareh, 2023

Certification No, 14223

Page : 1 of §
Ohjedt WIRELESS ANEMOMETER
Manulactures SCARLET
Type WIRELESS RECEIVER WL-21
WIND SENSOR W21
Mig-Code 'WIRELESS RECEIVER 21120R0072
WING SENSOR 2112070072
Customer : Unitod Analyst and Enginesnng Cansualtant Co., Ltd
B Sod Udomisuk 41, Sukhummit Roadd,
Banpehak. Prakanong. Banghkok 10260,
[ Conditlon - T 251°C  Baometic Prassure 10082 hPs

NATIONAL STANDARD WIND TUNNEL

- HOOK GAGE NO 1435

i ThermalAnemomeler B42 SIN 91563

: Wind Aloft Plofting Board

NAST. Test Reférance Numbar 73152471480

Utirasanic Anemomates

Madel DA-S50-3TV (5Ensor TR-B0AH)

Senal Number 110730028 (senacr 120629586)

JAPAN CILIALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER

taso. festa 545 Sunal No, (ZB4B05T

STANDARD BAROMETER

Theogor Friedrich ; Dry No.B380/84 Wat No, B388M4

+ Digital Baromster Vaisala 7

ﬁg\l'ﬂr Baromaier Varsglg

Thesmoschoesoar Mo 81880.

Calibrated by « Hﬂ'\ﬂ‘iﬁﬁ- Sigzé
Mr, Watchampol Subwat Mrfin

Mechanical Engineer

n%m

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangkek 10260 Tel. 081-454-28(4,0-2309-(464

The Result of Calibration

Centification No. 14233

31 Maorch, 2023 Page : ¥ of 3
Stundard Barometer Tiested Bismmatar Comraction

Prossur Pressie

1yid 28 104 0.729
14,02 1014 ooz
JURETS o [:EH)
011,08 011 025
1w wan o1
101138 1011 038
WL w2 4029
1013.48 1013 /2]
1018 10ta .19
w02 e o
101873 1014 £0.27
104332 1013 o]
W03 s -0.08
101aTh 1015 0.25
103438 o4 [k
ma 104 oz
1Lse 1043 Q.67
10am 1tha i
1012 101 [+h-..]
101158 1012 a1

Average

Calibrated by : HO
Mr. Waatcharupol Subwat

Mechanical Engineer

3y

©
anaslunuRy

Fof:r.\

THAI METEOROLOGICAL DEPARTMENT

4183 Sukhumvit, Bangns, Binghkak 10260 Tel. 081-454-2804,0-2399-1465

The Result of Calibration

Cemification Np. 142723

3 March, 2023

Page = 2 of §

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Giivasonie Anemomater | Pressure | Visamm | Veloeily Veloclty Carrection
miveo w0 | mssmitan | e mivee misec
L0 = - L& O}
302 E an [1]lir3
500 3n 000
T % = 64 nis
902 - - = 9.1 (.08
1102 = = -3 (L) 1N
LEX] - - . 129 (A
1501 144 0.1
17.02 = L3 002
2002 - e B 20.1 ~0.08
‘Wind- Aloft Plotting Board
S .DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

1] a

80 a0

180

210

Calibrited by : Hﬁwﬁ

M. Waacharapal Subswit

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangns, Bangkok 10260 Tel. 08 1-454-2804,0-2399-0469

The Result of Calibration

Cenification No, 14223

31 Musrch, 2023 Page 2 4 of §
Standard Barometer Tisted Barnmeter Comection
Frassure Prassure
TeLTE ey 022
1058 TH) 058
TERAE Tok 054
58,50 e 050
oA TEB ik )
THEB0 78R AQan
ToEB el 418
TEOAT T ot
TE042 p nag
THI 58 e Dz
0 A8 THY 0.36
TE0.05 780 005
71,35 181 025
Az il 012
TELES 18] 015
76072 L) Rk
16024 TE0 k]
TRale 760 1B
RS 756 a5
788,78 750
Average

Calibrated by :
M, Watcharapol -Subwat

Mechanical Enginecr




CALIBRATION LABORATORY CO.,LTD.

21M0-11.14.55 ol Prazert Monukil 29 Yask 4 Fresan Manuks RO Lidpheoo. Banghok 1023
Tl 02578035604 Fax: 025784

ey ca-iborsny i Enist asie@cal-becatiy. com

CLC
THAI METEOROLOGICAL DEPARTMENT i
4383 Sukhumvit, Bangnn, Bangkok 10260 Tel, DR 1-454-1504,0-2300-0465
CERTIFICATE OF CALIBRATION
The Result of Calibration
FOR
Certificntion No. 14223
o . NOMENCLATURE : VIBRATION METER
MANUFACTURER . INSTANTEL
—— - MODEL / TYPE ¢ TRIARS1T21A2901
= i e SERIAL NO, o UMIZISUMIZISY
" 'c = CLID. NO. . 251801348
— Tie e JOBCONTROL NO,  + 130211015866
e e s CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Ll e i K1 SO0 UDOMSUK 41, SUKHUNMYIT ROAT,
HANGCHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED ¢ 14 February 2023

Repart of éxlibesian wereening st ot by gk in part. Except cepbets, Willas the sgmenval of the Calilestben Labarstary Cn., Lid,

Calibrated By : Suwit Phuanbusabong
Calibration Engincer
Calibruted by
R ;=*
Mr. Watchurapal Subvwat
Mrsbiayisal Fedg ey Approved By : Mongkol Yotsoontom
Authorized Signatory

14 February 2023

“This Callbrution Certificate becumunts the trnceubility to mations! standards, which reafies the sniis of measurynsnr secording

thit Internationnl System af Umies ( 51

Certificare No, Q13013866
F3-011-0401-12 page Lof 4

. EE
Lanm's‘lumm g

ciczabution

CALIBRATION LABORATORY CO.,LTD. CALIBRATION LABORATORY Co0.LTD.

210:14,14.55 S0l Pra i Mk - a0 . Ery
tn L: et Ml 1 Ml R Lassphria, Bianghok 16230 210:17,%, 56 S Pranert Minukit 25 Yaok 4 Prasen Manukil R Ladpheno. Banghok 12230
Tl (1257803 12571 o n Eem -
LT i ETEOGR1 Faw 11257 oriry com: e sy com Tee 2-57B035040 Fa D2ETR26T2  wivw. sabeieat-Bbwany
Acormaned CLC
PR Vs Ve
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () sdjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT
NOMENCLATURE t VIBRATION METER =
Test point STD Reading | DUC Reading Carmection ncertainty
NUFACT ' NSTANTEL Hode
MANU TURER INST ) (Hrecpaciiey) () (g ) +{%ofrdg.)
MODEL [ TYPE : TILA2501/721A2901 0.3 50 Hz 0.300 301 0,001 ]
SERIAL NO. [ UMI2394/UM123%4 04 50 He 0400 0402 -0.002 1.9
DATE OF CALIBRATION 3 13 February 2023 s 50 Hz ik 00,500 0.503% 0,003 L3
06 50 He 0.6a0 0604 0004 L3
ENVIRONMENT CONDITIONS : o7 YT = [ 5005 =
", Q0 it 1
Temperature : 3% Retutive Humidity = (551 15) %RN P e — a0 — 5
PROCEDURE USED : 0.4 100 fz. 0.400 0404 0,004 1.9
This instrument was calibruted under procedure No. CLO-CPEE-IS hasod on 180 16063-21 as ealibrution gaideline. 05 144 Hz peak 0500 0506 ~0.006 L3
The ealibration was performed by using Digital Muli High Resol Progr le Timer/Courter, 06 100 Hi 0.600 067 0,007 L3
Aceelerometer and Measuring Amplifier which mulntained by the Calibrizion Labarsiory Co., Lud. 07 100 Hz 6400 0708 0,008 14
REFERENCE STANDARD USED : 2. VELOCITY RESULT
1. Digital Multimseter, Woverek Model 1281 5724, 20320, i . =
o Teat point ST Rending | DUC Reading Correction Uncertainty
2. High Resolution Progromanahie Tunes Connter, Philips Model PMGGEIR S, SMEFTH0L Mende
[ i | { Frequency } {mmys { s ) ({mims ) L ol e )
3. Actcherometes with Megsuring Arnplitier, Brugl & Kpser Model B30, 2525 8N, 397018, 2434088, -
k] 20 Hz Loon REITES D018 LE
TRACEABILITY 4 S0 He 400 4021 D02 1
a ;i T I 4 i
| The meissremerits ire traceable 16 Intsmational Systam of Unit (S1, through Aeronnutical Radip of Thaibmnd Lid. P 0 Hz piak £000 iy 00T 1
Certificote No. 08-0207/21, Dme Date 31 Moy 2023,
L} 50 Ha BLO00 G043 D.043 LE
7. The messurements are treeable b Intemotionn] System of Unis (SB, through Agronaatical Rastia of Thalasd Lid.
7 50 He 000 T088 0.055 1LE
Centificate No. 07-0001/23 . Dise Dage 22 Febmwry 23,
. ! 3 100 Hz oo amze An0zs 1B
3. The nlessurements uge iraceable o Tntemntivnnl System of Units {513, through Nationol Tnstiue of Metrology [Thailand)
! 0 Mz | 4
Centfieate No, AV-0009-22, Dug Dute 22 June 2023 1 A0 ] i L
| 100 He: peak 000 5081 -0.051 LE
UNCE NTY @
RTAT 3 100 He .000 6.062 062 L&
The reported expanded uncerminty of mesurement is stated as the siandard inty of lueplicd —
- . T 100 Hz 7.0 1073 -.073 1
by the coverage fogtor & = L00 which for 4 nurmtal distributi to & covernge probabiiity of app 1y 955 00 i
T beeis evalumted oecording to the ™ fonal the 1 of M. |n Calibration (EA-4T12 M2022)
o] No, 015
CerifedaNg, Q11300 Certificute No, Q13015866
F3-011-0401-12 * page2af 4
m E Fi1-0401-12 page 3 af &
'
mnms‘lumm : P 713

edczabtmation
ekmalination



ELC

crediied
[lrepgraiety

CALIBRATION LABORATORY Co.,LTD.

Banghok 10230

AND-1114. 55 Sorf Prasert Maruiil 20 Yaok 4, Prosert Manuk® R, Lad)
Tai 0257003834 Fax: 0267

som E-masalecmoniony com

2w CaHhon:

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Rending | DUC Reading | Casestion Uneerminty
s { frequency | e (mm Cmm ) { mum ) T4 % afmig. )
=003 50 He (a0 0,034 0,000 24
004 0 He 0040 .04 0.000 17
0,05 310 1 ek 450 .50 0.000 s
006 30 Hx Dan no61 0,001 13
0,07 30 Hz LRI 07l -non 1.2
003 1040 He 1030 0,010 0,00 2¥
0,04 104 Hie .40 0,040 0.000 &
0% 106 He peak I 0.5 0,001 1.5
0.06 1) Hz 0,060 0,061 0,001 13
o, 100 He 0T 0071 001 12

Mo, * meaiss Calibeations marked * Not ANAB Avcredited " in this Cenificans kave been included for eompletiness,

The Scope of Accredited ANAB Cenificile No. ACDM-2814 Version 008 Page I'of 38

This repart is valid for the above stated instrumsent/s only.

### End of Certlficate sy

Certificute No, Q23015866

F2-011-04/01-12 ,-ragc4o|’d
. [EEm
wnanslumtngs:
D(k.ullbﬂul'::

CALIBRATION LABORATORY CoO.,LTD.

2010-11.04, 55 Sol Pravsrt Manukh 29 Yk L Prasan Manait Rd Lsmprean.

365344 Fan 025782872  wew cal-iborory o E-mal

REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE ¢ THA2S0172IA2901
SERIAL NO. ¢ UMI239S/UMI2395
DATE OF CALIBRATION t 01 March 2623

ENVIRONMENT CONDITIONS :

Tempernture : mta°c Relative Humidity : (55 % 15) %Ry
PROCEDURE USED :

“Thies nstrusment wes calibrated under procedure No, CLE-CPEE-IE haied on 150 16063-21 u4 calibeation guideline,
The calibrution was pecformed by using Degital Multimeter, Universal Counter, Accelerometer and Measurmy

Amplifier which maintained by the Caliteation Laboratory Co., Led.

REFERENCE STANDARD USED :

1, Dhigital Multimeter, Wavetck Model 1281 S/, 29420,

2. Universal Counter, HP Model 53 15A 8/N. 2848A 13042,

3 Accelerometer with Meusiring Amplifier, Bruel & Kjner Madel 8305, 2525 S0V, 397018, 2434988

TRACEABILITY

1. The measurements sre trucenble to Tntematiinal System of Units (SE), through Agronaotical Rsdio of Thailund Led.
Certificate No, 05-0207:21, Due Dare 31 May 2023,

2. The messurermiznts ore truceahls to Intemations] Sysens of Units (51, through Aeronantical Radio of Thailund Lt
Certificute No. 07-007522, Due Dute 27 July 2013,

3, The measurementy ure trceable b ntermationi] System of Units (51, through National Institute of Metrology (Thailund)

Clertifbcate Mo, AV-0009-22, Due Date 22 June 2027

UNCERTAINTY :

The reponed expunded uncertainty of messurement i ataed g the standard of litplied
by the coverage factor &= 2.00 which for o normnl distribu 31 o covernge iliny of i &5 Y.
11 b beens evalunted acording to the *Evaluation of the L ity of A In Calibeation {EA-LI2 M;2022)"

Certificale No, Q222495
F3-011-14/01-12 mage 2 of 4

. EEE
Lanen'.i‘lun':n|E| *

eciecaliration

CALIBRATION LABORATORY Co. LTD.

Banghon 102N

01,0, 55 Sal Prasert Manukt 20 Yaek 4 Prsan Marsaic A, L

Tel 02-578-03604 Faw 025782670  wenw Cablaboralney.com  E-nal borakry. com

CLC

Aceredited
o TTmE

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE t VIBRATION METER
MANUFACTURER ¥ INSTANTEL
MODEL / TYPE 1 T1IA2501/721A2901
SERIAL NO. 1 UMI12395/UM12395
CLID. NO. C 251801350

JOB CONTROL NO. 1 230228012495

NEERING CONSULTANT CO., LTD.

CUSTOMER = UNITED ANALYST AND ENG
81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 1§ February 2023 DATE OF ISSUED £ 2 March 2023

Bepart of callbraion seroenimg muss noe e taken b part, Exerpt eamplere. Withint the spgraal uf the Calibention Labaratury Co., Lub

Calibrated By : Suwit Phuanbusabong
Calibration Engincer

S’

Approved By @ Mongkol Yotsoontom

Authorized Signatory
02 March 2023

“This Calibration Ceriilicats Socuments the traceahility (o natinssl tundsrds, which realize the nits of measurvment sceording to

the Internaibanad System of Unies { 55)

Certificate No. Q23122495
F3-011-04/01-12 puge § of 4

. EEE
Lanen'.i‘luw:nIil *

arelccalibration

CALIBRATION LABORATORY Co.LTD.

Anorediind

CONDITION OF CALIBRATION I'TEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjnstment

CALIBRATION DATA
1L ACCELERATION RESULT
Test perint STD Rewbing | DO Reading Comection Lincertainty
(g] { frequenicy ) Mot (g} (g) (e} = (% afmg.)
03 S0 Ha 300 D3 0000 L9
n4 50 Hz 1400 LR 0,001 19
0s 50 Hz puak 0500 0501 0.001 13
() 50 Hz LoD 0602 002 13
0T 50 He 000 003 0,003 I3
u3 100 Hz o.hon n29e e 1.9
04 100 He 0ADD o400 0000 19
0s 100 Hz peak 0504 0501 <0002 13
LT 100 Hx LU 604 -0.004 13
07 100 Hz 0700 0,706 -0.006 13
2. VELOCITY RESULT
Test pount STD Reading | DUC Reading Cirrecnion Uncerainty
| mmis ) | frequency § e {mmis | L mm ) {rmds | +{ 0ol g, )
3 S0 Hz 3000 3014 -0.014 LB
4 20 Hz 4,000 4018 001K (B}
3 50 Hz peak 000 5023 -0,023 (F]
L} SO Hi .00 6027 0027 L&
T S0 Hz 1000 031 0031 (%]
3 100 He 300 3010 000 1B
4 LDV Hz 400 4013 NN |8
¥ L0 He peak 5000 S.01y -0.023 LB
6 1040 Hi A.000 G034 -0.034 18
T 140 Hz 7000 T4 =041 LE
Certificate No. Q23022495
F3-011-4/01-12 page 3ol 4

. EE
wnaslun i ¥

ackeatbnatinn



IRROYATIVE INSTRUMENT CALIREATION LA

INNOVATIVE PSSTILMENT C0, 5T HEAT OFFIUE

S AR AERH LL SIS RTECAKONN || TAMBUS AN RAFT

ANIPILIL AN L SASILTY IRAKAS FROVIRCEIDD TATLAND
VUL A2 S| AR 8M02 1 67 10
Certificate of Calibration
Customer
Nume UNITED ANALYST AND ENGINEERING CONSULTANT Certlficate No = 23-ACT-065
CO.LTD. Request No : Reg-20234076
Adddress =1 Sob Udomsuk 41, Sukhumyit Road, Bangchek,
Prakancng, Bangkok 10260
Unit Under Calibration Detnils
Mensurement item < Acoustic Calibrator Class : 2

CALIBRATION DATA
3. DISPLACEMENT RESULT
Tedt point STD Reading | DUC Reading Comection Uncertninty

{om § { frequency ) Mesk { mm ) Cwain ) { tnm } +i%or mip )
003 S5l He 0030 0,030 0.000 2.1
0 S0 M 0040 040 0000 7
[0S 50 He sk D058 B.0s0 000 13
006 50 Hz OB [HIH Laon L3
*0.07 50 Hz 070 a7l {hAr] k2
3 100 Hy 430 [l 0.o00 =N |
thiM 100 Hz 040 040 G000 LT
0.5 100 Hz peak 0,50 0.050 0.1 1.5
niG 100 Hz 0.060 LN -0onit 2
o7 100 Hz noTn oaTr 000§ 12

Nete. * menns Calibrations marked = Not ANAB Accredited " in this Certificate have been ineluded For completencas,

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

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

#ed End of Cortificnte £4#

Certificate No. Q23022495
F3-011-04001-12 paged of 4
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INNOVATIVE INSTRUMINT CALIUEATION |AT

MO ATIVE INETRUMENT €O ETD HEAD OFFIE

L =

TERARE | & S0 SUNTTRARDRR |1 TAMISS HANG RADD.

|llll.l
lIM

ABPEROE BLANG PHILE SAMLT PIAMAN ROV I L (008l THAIL AN M A i i

TELS G00H28 P 3000-§ 1A 1800021 1T L0 CruBATR AT

Pige 264 2

Certifleute No - 23-ACT-065
Request No - Req-2023-04876

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) A {dB) 1 i iy Nemit
() Measured Errar Mensured Eeror [ +dB) Class 2 { = dB)
4 dB /1000 He 9391 0,09 013 040
114 4B /1000 He 11396 =04 - 013 0.4t
Frequency of Sound pressare level
Calibration Range Without Adj Uncertainty | Arceptance Hmit
(Hz) Measured (Hz) | Error (%) | Mewsored (fz) | Ereor (%) %) Class 2 { = %)
94 dB / |1k Hz | (KME. D0 (L0 (L) 157
114 4B/ 1000 Hz 1 0(Hb.00 000 0. 1
Tatal Harmouic Distortion plus Nolse of Sound pressore level (THIHN %)
Calibration Range Without A A Uncertalnty | Acceptance lmit
(He) Measured (%) Measured (%) {+ %) Class 2( = %)
94 dB /1000 He o L in
114 dB / 1000 He 0,23 0,40 3o
Note :

- Auseeptunce limli wes THEC R s |

* The walibration reeults ovclude e cafibodor pressas oo

e the micrephone vol

End of Calibration

The resaien s ardy 10 1 Herm calirmed. s coreeficars all ot b repros wl,

ienanslueauny

NN

INNDVATIVE INSTRUMENT OO0, LTD. HEAD OFFICE
T MOO 13, S01 SUNTIRAKORN 11 TAMIWON BANG KA,
MO DANG PHLE SARMLUT PRAKAN FROVINCE 10840 THAILAND

Marufiscturer S LARSON DAVIS Range: 94, 114 dB/ 1000 Hz
Model 2 CALIS0 Tntrumens Swrus ;- Uised

Serial Number B3R

1D : VAE EFMNS62564

Culibration Environment and Details

Temperature (B42'C)

Hurmidity =[50+ 20 %RH )

Barometrii: Pressure I3 100 hPa )

Received Due o9 May 2023

Calibration Date Moy 2023
Location of Calibrutlon = LAB | Acoustic

Calibration Procedure In-house method CP-ACT-02 bosed on [EC 60842:2017 Electroocoustics « Sound culibmtors

Reference Stundard Model Serial Number Traceahle Due Calibration
Sound Calthrtor 5V 354 SRS EEl 31 Muy 2023
THD Multimeter 2015 1047765 NIMT 31 January, 2024
Traceahility This certificate provi itity of o d nustional standard, and to the
‘eatization of the infernational System of Units {S1).
Note

The reporied uncertainty is based on standard uncertilnty multiplied by the Covernge Factor k=2, providing a level of

confidence approximately 95 %
Calibrated By : e Approved By : )“.fﬂ
Mr. Noppadon  Luangan Mr. Pacit Mathavorn
Serviee Calibrution Engineer Calibmtion Engineer Supervisor
Issue Date 1 12 May 2023

apprveal of i |

~ isndlimueu

OVATIVE INSTRUMENT CALTHRATION LAR

CALINRATEM LABIRATCSY

THL: 60021 -SR60-1 FAX: (8602 T Thn e
Page1/6
Certificate of Calibration
Custosmier
Name + UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certiffeate No; 22-A0T-104
Adlidress ¢ 81 Soi Udonmnk 41, Sukbmitit Bosd, Rangchak, Prdanong, Bangkok Riequest Mo 1 Reg-2002-0252
sl
Uit Undier Cablbeatlon Detaily
Mensisremeny vem 1 Sornd Lewel Mater Mlicrophome Class © 2
Munafscturer + LARSON DAVTS Micropheme Model = 375A04
Mol ERE Microphone SN - 329351
Serlal Numbser o014 Prenmplificr Model © PRMEAT2C
jiH] 1 UAEFFM 0452504 Preamplifier 8/M - 171534
Besolution 1l Istrument Statis - Used
Calibration Environment and Details
Tomperatirs 13020
Humidiry S0 RH 2 20 %RH
Harometsic Fressure ¢ 103 bk 1 hi'a
Reccived Dt {3 January 2022
Calibmted Date + 11 Febmary 2033
Calibmuan Procedury 1 Tochuuse methed CP-SLM-I based on IEC 61672-3 : 2013 Eleairoacousises - Sound level meters - Pan 5: Perodic rens
Lacatian of Calibmtion | Lah Acoustic
Reference Standard
Tnstruming Brand Model SN, Thue ealshration Tracehility
Stanidand Micnophiane GRAS. A0AN 188273 15 Sepietiber 2032 GRAS
Muliifrequency Callbmsar Cuuest Quest-cal EFAIO214 14 June 2023 TSl
Audio Generator Syaniek Svansi (81} 18 Betoher 2021 WEK Electr
Nate
The roponed uncomaingy @5 hased on standnnd uncerminty multiplicd by the Covernge Fadtor & = 2. providing o kevel of conlidence approctmately 95 %,

Cailbenged By & Approved By 2 o o)
‘Mr. Noppadan Lusngart Mr. Pacit Madhavom
Cafibration Crfficer Calibranion Engeneer Supervisar
Teaure Dt - 11 Febmuary 1623

opt in full. withunt wrriten approval of the Innevaive Instrument Co., Lid
M POELAM AN R 1) oo e 007111

Lanms'l:imuqu



INNOVATIY SNTCALIBRATION LAR

L INSTRU

INNOVATIVE TNSTRUMENT 0 LTI HEAD GFFICE

TR 15 SO0 SUNTINAKORN 1) TAMBON BANG KA,

AMPHOLE BANG FHLESAMUT MRAKAN PROVINCT 105460 THAIL AN

INROVATIVE INSTRUMENT

CALIBRATION LAR

NOVATIVE INSTRUMENT 0O, LTD, HEAD OFFICE %

[k v =

il Blisfiel Buswposn $in

I MO L8 S0 SUNTINAKDRN 11 TANMBOIN BANG KAED,

AMPHIHE BANG PHLLSAMUT PRAKAN FROVINCE 10540 THAILAND

TEL! 166H-21 16-3600-1 VAX; 2Hi0-T 140 TEL 020 1638601 FAX 16021 16-7 140
Page: /6 Page 13/t
Certifieate Na IEALT-104 Lenificate N ZLACT-1M
Teigaest No Req-2022-0232 Riequest No Reg 20230232
1. Indication at the calibration check frequency
VUL Setting Nambmal Before Adjust Addjust I Acceptonce 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
INCERTA
% i e 5 v 0 L T Sesting Devintion from varisus Froguency Acceptance
FAST/A /37139 Livel e ERR uue ER o UNCERTAINTY
Calibrator Setting (i) Tdn} 4B i) [L17] {4l (2 di) FAST/3T-139 Welghting Respane curve Limit
1001 Fe 114,00 4B 11388 1140 +0.15 1139 nos 02 03 SED Fettiag A laB) it 2 (B (am) (+4dB)
; T = ™" 3 Hr A2 ol 1 2
MNode | Absoluste sensitheity wis estahlhed by e use of Seund Califrator Brand SYANTER, Model ¥ 184, SN.S8079
125 He ol ol o 15
50 Hr al ol o 15
2. 5elf i noise, Microphone installed 400 He R o4 00 5
ULC Seting =
Memored | UNCERTAINTY 1000 Hz: i [ o (5] 1
FAST ! 37-E30
2000 Hz "o 0l (] 10
UL Welghting By (+dB)
4000 He 0o i o 1
A .7 w1
Kool Hz L] 00 oo 50
3, Self-generated noise, Microphone replaced by the electrical input signal device 16000 Ha il .l - 3, INF.
U Setting g
Mensured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST /37-129
LU Setting STD Measaired Acceptunes
VC Weightin ) (=dby UNCERTAINTY
b FAST /17139 REF e ERR Limit
A 284 ol
UL Weighting (i) (0] (el {448 (+dity
C 08 010
A 1400 1144 o (T3
z 7 010
f 11400 1144 ol 02 2
4. Acoustic signal test of frequency weightings (Without Windscreen) Z 4,00 1140 H1) 0z
Devatian from varinas Frequency P
UUC Setting L e
| L UUC Setting 5TD Acceptunce
Visighilng Hapens cirry UNCERTAINTY
FAST/37-139 A C z I8 A REF Limit
(R {+di}
ST Setting (B} (it} {118 ULC Time Respone (s () (i} {£dm) (e
2 (] 20
128 Hat o ol Ll Fast 114,00 1140 o 0l
[ 10
1000 He L o 0o Slow 11400 14 ] na ol
7 ] 60 10
4000 Hi 07 0 [ Leg 11400 140 oh 0l
B000 Hi ] 0 (] 0m 50

The renstts el e oy 1o the 1ess ealibrssod. The vertificoms shall mot he noprisfuced except in full. withcun sritien appemm of the Innevamive Inssursen Cu, Lk

RS R . st 107110

Lana'n'lﬁmuqu

INNOVATIVE INSTRLUM

TCALIBRATION LAR

IMNOVATIVE TNETIRUMENT CO,, LTO. HEAD OFFICE

5 ]

Balurithel Buseryuirus 41m

TEEHE MU 13, SO SUNTINAKCRN 11 TAMBON BANG KAED,

AMPHIE BANG FHLY SAMUT PRAKAN FROVI? e

1050 THAILAND

The tesiatrs related oty 10 the e calibeatind, The costificase il sol b sepreadisce except in fill, sithive srivhn approvi of fhe Inssivative bsirmmenr Co, Lid

FARTONE] M0 e 0 s i DL 1

Lana'n'lﬁmuqu

INNOVATIVE INS

MENT CALIBRATION LAR

INNOVATIVE INSTRUMENT (0. LT HEAD OFFICT

T MEIET 13 SO0 SUNTINAKORN |1 TAMBON BANG KAED,

AMPEOE BAN PHLLSAMUT FRAKAN PROVINCE 10540 THAILAND

TEL) (020 T6-5660-T FAX: (6610-21 167140 TEL: (2 | 15801 P (660021167 440 bt -
Page 1 578
Ceriifigsne Mo DACT-I4 Certificate Mo ZLACT-104
Request No Req:2022-0232 Reguest No Reg-2022-0212
7. Long Term Stability
ULC Setting Measurid Acesptance 9. Level linearity including the level range contral
UNCERTAINTY 5 M g
FAST FAf 57-130 e Limir B Ettion e e UNCERTAINTY i
FAST? y e
STD Setting (B (=dm (=aB) BATE LI — —— Dt}
UUC R iy th} il £ By
tnitinl 144 nge dm) () (i) (2diy (= di)
Fri 437 4 11
Fizal 144 13109 13
= 114 140 o 11
Pevinted i
. 10, Tone burst
8. Level linearity on the reference jevel range
: - VU Setting STD Anticipated Measured Acceptunce
UL Setting Antixipated Devistion | Avceptatce UNCERTAINTY
UNCERTAINTY ALIT-139 Tonehurst el e ERR Limit
FAST /A 3T-139 REF e ERR Limit
UL Time Respane {mal {dmy iy B (4B { ity
STD di 1B a8} i) (2 dit) 12 dB)
200 1350 1350 Lo L
00 fay (S L] L1
130 L3 13 ag L Tty : hhiiza i B Ml
134.00 134 13401 o 1L 0325 log.o 108.7 oY +15:500
12500 128 1201 an ] 00 1286 1345 Al Lo
Slaw 5]
12400 124 12410 o4 1 2 18,0 1ORK: +1.0, 541
0o {113 b g L1 200 1200 1200 on 1.0
100 113 i L 1 SEL 2 10,1 1001 il H, -1
TR0 i 1 a4 ]
025 1000 w3 43 H1.8,450
10,00 T Lo al 1
A L i i s 11. Peak C Sound level
00 N o L i Il UL Setting. Anticipated Mensured Accoptunce
UNCERTAINTY
b e v bl it FAST/C /95142 REF e ERR Limit
il « il L ) ST Serting (8} (8} 8 (wdm) 4 i)
TR0 ™ T LE (N}
Complete cycle 1274 136.7 070 10
0 i "o o L1
Positive half cycle 1364 136.2 020 02 0
L L A0 a0 L
oo [ oih [T 1 Neganve alfeyele 1164 136.2 020 4
500 » S0 an (N}
M0 o3 40 g (i)
4500 4 450 (1] W
400 s Ll i1 1
B % ELA | 0¥ (N}
The result-selatend unly (0 the lem calibested. The certificate shudl not be reprodiseed except in full. without wmen appeoval of the Innovative bstrumest Co. Lid The results related andy I the The i o m fll, hy d oot thie i Ca, Lid

TS ME R, b dste 0071

Lana'n'lﬁmuqu

PTG B Tuwue sk A1)

Lana'n'lﬁmuqu



INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR

TNNOVYATIVE NETRUMERT CO. LT, HEAD OTFICE SNOVATIVE INSTRUMENT €40 LTI HEAD OFFICT

71150 MEKD 13,500 SUNTINAKORN || TAMIUN BANG KAED, TEM0 MO L SOESTNT

SAKEN |1 TAMBON BANG KAED,

AMPHOE BANG PHLESAMUT FRAKAN PROVINCE 11540 THAILAND AMPHOE BANG PHELSAMUT PIRAKAN PROVINCE L840 THAILAND

TEL: AGAN-I 1SR FAX: (BI-T1 17180 TEL: (5GR-21 I6-S860-T EAX) (650021167 140 1
Prge 1 6% Pagre= 18
Cenifisaite No 1M1 104 Certificate of Calibration
ReguestNo  +  Req2032-0232 Cunbmer
12. Overload indication
s e o Name © UNITED ANALYST AND ENGINEERING CO! TANT COLLTD. Certificate No @ 22:ACT-102
T e UNCERTAINTY S Address %1 S0k Udomsuk 41, Saklwmyit foad, Rmgebak, Prakanong; Bangkok Request No: Reg-2022-6213
STD Setting (dm} {4 dB) {+dm) 1A
Fosinve ome-half eycle 427 Unit Under Calibration et
Nepattve one-hall eyele 1426 Mensarcenent item | 1 Eoumd Level Meter Micriphone Class : 2
Doviated ol a2 B Ianiafacturer LARSON DAVIS Microphons Model - 375404
Model LxT2 Microphione SN 318672
13, High Level Stability Serial Number ITES Preamplifier Model = FRMLaTIC
ULE Sertlng Measured P Acceptance D © UAEEFM 0402364 Presmylifier S/N ¢ 071539
FAST (& /37139 e Limiit Resalution Lo dE Intrument Stais - Lsed
ST Settlng (i) (dB) (£ dB) Calibration Enviranment and Detalls
Initial 1380 Tomprerature b L e i 0
Final 1380 Hunidity 150 WHH £ 20 %RH
Deviass] og L} L&} Burumetne Pressure 1013 hlfa = |0 hi'a
Meeeived Date 1 31 January 2027
Calibnted Date 11 Febmary 2022
End of Certificate Calibration Procedure = In-house method CH-SUM-01 hased au TEC 61672- ; 2013 Electmacoustics - Sourd level meters - Pt 3: Periodic
Leation of Calibration Lah Acisastio
Beference Standard
Imstrumens Teramd Madel SN, Diie ealibratian Tenizehility
Standard Microphane GRAS SNAN 185271 15 Sepsember 2022 GRAS
Muliifequency Calibrasar Quest Ouesteal EFAODD2Y4 14 June 2022 TSI
Auidli Uemeratar Svantek Suand0] m 1§ October 2021 WK Electrip
Note
The reporied uncertuinty is ased on standard ancerinty multiplied by the Coverage Factar & = 2, providing = level of confid 5%
Cafibrated By | E Approved By "“Z"
M Moppadan Lunngirt Mr. Pacit Mathasom
Calibration Officer Calibration Engineer Supervisor
Fsgur [hato ¢ 11 Febrimry 2022
The resulis eelued ol T et 0 full, ittt o the Bemovative nsiramess Co. Lid Thie reslix relaiet ey 10 the fiteatnd ificate shalt ol 5 sy it in Tl without e § L

A TO-SL AT R 1 Do caty 0107017 TS 801 He 1 s e LT

Lana'n'l:imuqu Lana'n'l:imuqu

INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LTO. HEAD OFFICE m INSOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE i m
2 [} AT A L E [} £=3 TAV e "] i A

T NN 13 S01SUNTINAKORN 11 TAMBON BANG KARD i i THLN0 BIOKD 1E, SO0 STNTINAKORN |1 TAMBON BANG KAE b ) e

[Py WG Bl BummpniE e A M E DT ED

AMPHOE BANG PHLESAMUT PRAKAN FROVINCE 1054 THAILANR b L E L AMPHIME 8,
T

L1 SAMUT PRAKAN PROVINCE 10540 THAILANT i

[P
L

TEL: (65H-2116-3060- T FAX 166)0-2116-T 140 TEL: -2 | V- SRr01 FAX  4660-21 167140 G2
Page 3/
feate Nt ILACT-H2 Ceniifienis N IEACTHO2
Rtgaest Na Req-2102-123) Regacst Mo = Req-2122-1233
1, Indication at the calibration check frequency
TUC Setting Nominal Before Adjust At Acceplance 5. Electrical signal test of frequem:! weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY :
g % UUE Setd Devintion fro o Fr Arcepits
FAST/ A /37130 Level i ERR e ERR Limit Htting o T T i
AST /37
Callbeator Setting (dB) (aB) (i) (dB) () (£ dB) [ =aB) SACL b il i, oy ol
ST Setting Addm C ; B ¥
1000 He 114,00 418 11385 (FEX] 10ns 11389 0.5 020 a3 A o L0 SEE L
83 H: 02 04 (1] 20
Noee ¢ Absobate sensitivity was estahbished by the use of Soand Calibeator Brand SVANTEK. Model 5V 154, SN 51079
125 He ALt o (1] 15
250 He At of (1] 15
2. Self-generated noise, Microphone installed S00 He 4.1 o0 i 15
b, ] . 1000 He 00 a0 o 02 10
e Measured | UNCERTAINTY
2000 Hie 0 o [ n
LU W iy =il
it L L 4000 1L i [ (1] 1)
A Iy (211
HO0D Hie (1] ol 1o 510
3. Self-generated noise, Microphone replaced by the electrical input signal device il g il ) B
VUL Setting
Measred | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FASTIIT:139
VUL Setting ST Measured Aceeptance
UL Wi B} ol UNCERTAINTY
clghting i S FAST/37-139 REF [ijie ERR Limit
A i 18
VL Welghting (B (it} (] { &) (£ dm)
(8 275 010
A T4 140 (] (51
4 0 (]
C L1400 (FEN/] on o0z a2
4. Acoustic signal test of frequency weghllngs (Without Windscreen) £ il HD L b
Diesiathan from varinas Frequency Acerptance
VU Setting EACKATANNT Y UUC Sattin §Th Measured Aceeptance
Welghting Respune curve Limbi o UNCERTAINTY L
FAST /37139 A C 7 3100 A HEF v ERR Limit
(dB) (e
ST Setting (4B [l {18 UL Time Respony (B} (4B}, {8) (EX ] 1+ dB)
T i L Ll o b Fast 11400 1140 0 ol
1004 Hie 0o (] (1] . Lo Slow 11400 1140 00 ol
4000 He s %] (13 60 o Loy 114.00 i o ol
B000 He 03 3 04 07 50
10 e een calibmneedd The & et i Tl ithout o # Inndresmtive Instrament Can, Lid T d caly in = ahall i Bl vt sipgetcreal o e Trsscwal i Fastramisitl O, Lo
TME-T0E-SLM-01 Rey. 1) e date G1LOT10 PYETUE-SLM-0 Riw 0 Lt date 03001

Lana'n'l:imuqu Lana'n'l:imuqu



INNOVATIVE INSTRUMENT CALIBRATION LAB

RINGIY A TIVE INSTRUMENT C00 LTI HEAD OTFICE

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL UT0 HEAD OFFICE

T MO0 LSO SURTINAKDEN || TAMINN BANG KAED,

TS MO 13, SO1SUMTINAKORS 11 TAMBON BANG KAED

AMPHOE BAND FHLESAMUT PEAKAN PROVINCE 10530 THAILAND ARMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND
TEL: (G20 1655501 FAX) (6610-21 167140 THL: (BER-3116-S850-T FAX: (061021 16-T140 R
Fage 516
Cerificate No ¢ 22A0T-102 2-ACT-102
RequestNo R 30220233 RequestMo = Req202
7. Long Term Stability
UUC Setting A Aeceplance 9. Level linearity including the level range control
UNCERTAINTY VUL Settil ST Rl d A 2
FAST/A /37119 e Limit el : Vs sy | o
FAST/A REF e ERR Limsir
ST Setting (dB) { +diy (B
UUC Range (R [t (4B) (xdmy {4 B
Inatial 11440
a2 428 ik} LI
Final 140 113 (3]
14 (REN1) 0.0 LI
Deviated i
10. Tone burst
8. Level linearity on the reference level range ™
UL Setting AT Anticipated Acceptunee
UUC Sutting Anticipated Deviation ) Acceplance UNCERTAL
UNCERTAINTY A 37138 Tanchurst Rel Listit
/A 3T138 REF e ERR Limit
UUC Time Respone (s iy (a8 (E1] (1] (= dB)
STD dB (B (<) {68} { +dity (L]
200 1350 1354 o 10
14000 o 1404 an (N}
3 2 1 1
11900 19 13940 a0 1 e = ol ey iy
13400 i 1340 00 Tl L i 1086 A4
12900 [F0) 1204 an 1l 200 1284 K5 i1 Lk
Sl (1%}
12400 124 1240 a0 1 2 () K9 1 10,54
TS0 e i aa (A} 200 1290 1290 od 1.0
1400 T4 1140 g 11 2 109,11 10 ol
AL o e an 1
015 10411 908 53
400 ([} 140 (1] i
b » wa g 11 11, Peak C Sound level
Sk iny L LR A1 11 U Setting Anticipsted Measured Aceeptance
- - p UNCERTAINTY
5.0 49 L ALl na 11 FAST /(€ /95-142 REF Ut ERR Limit
B0 3 - E
i ias i Bl Ll STI Setthng 1By (18} (i) (£}
TN » He 1 L1
Camplets cycln 374 1364 Al 34
T4 T e ALl L1
Poitive half cyele 136.4 136.2 420 02 20
LA o 689 ALl L
Negative half oycle 364 136.2 420 20
.00 L] AL} Al (] -
LLALT 5u SE9 IR L
S0 54 539 ALl L
A%.00 £l 459 - 18}
4400 4 “n oo L
390 19 Wz L5 Ll
30 W &3 01 1
T feewishin sl catly 00 the fiesm calilmmted. The cersifivse shall not Al —— of this Brmovailiee Besiremen) Co., 1id T i Iy w0 the 7 i Bull, witho ot okt Ipsovat v lisirissent i L3
SLMAH Marv 0 hesae date ULSTV 1 TS SN0 R 1) bt ke

wnmslunugu wnmslunugu

INNOVATIVE INSTRUMENT CALIBRATION LAB
ARNOVATIVE INSTRUMENT COL LD, HEAD 0PI m
T30 MOD 13, 501 SUNTISAKCRN 11 TAMUON BANG KAED, IR | e

Al il bumepanis S0 A C poE DT E D

AMPHIIE BARCFTILL SAMUT PIAKAN PROVIND

1540 THATLAND

TEL: (66H12 1 1600 ) FAX: H0H0-2016-7 140

Certificate No 23-ACT-102
RequestNoo @ Reg3022-0233
12. Dverload indication
TUC Setting Measured | Acceptanes
FAST/A /37139 111 ng Limit
ETD Setting i L dB) (B}
Positive one-hall cycle M7
Wegative ane-half eycle T
Deviated o 02 L5
13. High Level Stability
VLI Setting Mensured Agoplance
UNCERTAINTY
EAST £ [ 37-139 uue Limbi
ST Setting (dH) (it} 1+ dB)
Initia 13541
Final 13840
Digviuted 0.0 (3} n3

End of Certifleate

aiwd onily 10 i The cetificate shall

1 ot i fill, i ot writien apprcaal of dhe I e butsumnest G Ll

FNETOSLA-01 B (¥ s daie G1ATTH
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wiesdlendnusziesUfiRnisiaszigunimennia
1 |Analytical Balance B!uaa‘:aawuwﬂmﬁu 10 lumsou (PM10) Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)

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

ust gludin wouwdad uewst BudiileSe roudaumusi in
FoeUuRn1sIAsIziuInsgIU ISO/IEC 17025

Certificate Page 1/1


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf

St
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) m&
CORFORATE SERVICE PMENT CALINRATION AN TESTING SERVICES P %

)

NEUANG BANGKOK 10250
LA RAEOR MSC-THL RS R
CALIBRATION Ofo8

Cert.No.: 23MM331
Page.: 103

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No.

1D Ne. :

Submitted by :

Location :

Received order :
Calibration Date ;
Ambiant Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pomthippa Tameyakul
[/: Malee Butkruea

Issue Date :

Electronic Balance

Mettler Toledo

ABZ04-5

1128312528

UAE AIR 0182550

United Analysl and Enginearing Consuliant Co. Ltd.
3 5ol Udomsuk 41, Sukhurmvit Road.

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15 Cimd0c
30 % 1o 80 %

Suwit Imjai

Approved Signatary

10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

i

nmlumugy

Equipment : Electronic Balance Cert.No,; Z3MM331
Condition As-Received :  Used ltem Page: 3 of 3
Referance : 2304-00150C1
Resuit of calibration 3
2. Effect of off center loading

A mass of 100 g wass placed o various position on the pan. = . - [6][0]
The weighing machine reading eror abtained is given in the table Freem Frerk i

Maximum difference between

Posltion 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
ta) (g} (g} (g} (§:3] ta)
-0.0001 ~0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Doparture from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

tg) (g) (g) (¥mg) (k)

Unload 0.0000 0.0000 015 213

a1 0.0099 +0.0001 015 213

1 0.9888 +0,0001 015 213

5 49998 +0.0001 015 213

10 9.9999 +0.0001 015 21

20 20,0000 0.0000 0.15 211

50 50.0000 0.0000 016 2.06

T 68.9989 +0.0001 0.18 204

100 99.5999 +0.0001 018 2,03

150 150.0003 -0.0003 0.28 200

200 2000005 -0.0005 029 2.00

The reported uncertalnty of measurement was basad on a is iplied by &
factor k , a level of of app ly 95 %.
~olo-

enaslamauigs

Cert.No.: ZaMM331
Page: 2 of 3

Equipmant : Elactronic Balance
Condition As-Recelved :  Used llem
Reference : 2304-00150C-1
Procadure used :-
Calibration wara using in-hou dure CP-0BM ding to direct

measuremant method agalnst standard waight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serlal No. ID No. Test report No. Due date
1} Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This cerfificate is valid only 1o the item calibrated on date and place of calibration.

3. This result of was made on

d al the point specified by custamer.

4. This certificate is not cerified for any commercial transaction.

5. This is bl to the System of Unit,
Result of calibration () Without A {*) After A by Internal C:
Range capacity : 0 g to 220 g Resolution 0.0001 o
Before Adjustment :
Balance Measuremant Coverage
Applied Weight Reading Correction Uncertainty Factor
{9} (g) (a) (+mg) {%)
100 99.9989 +0.0001 0.19 203
200 200.0001 -0.0001 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 000007

wnmslunniigh:

TING SERVICES
RO 1050

MEC.TLTIRITOR
EALIRRATION 3604

Cert.No.; Z3MM332

Page.: 1of3
. . .
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Metler Toledo
Model : AB204-S FACT
Serial No. : E108115658
1D No. : LIAE AIR.016/2555
Submitted by : United Analyst and Englneering Consullant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Balance Room 2
Received order : OF April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15°cwa’c
Relative Humidity : 30 % to 80 %
Calibrated by : Suwil Imjai
Approved by @ 2
Approved Signatory
{ ) Pomthippa Tameyakul
(/) Malee Butkruea
Issue Date : 10 April 2023
The Uncertaintics are for a P of app 955




Equipment : Electronic Batance Cert.Mo.; 23MM332 Equipment : Electronlc Balance Cert.No.: 2Z3MM332
Condition As-Received ;:  Used ltem Page: 2 of 3 Condition As-Received :  Usad llem Page: 3 of 3
Reference : 2304-00150C-2 Reference : 2308-00150C.2
Procedure used ;- Result of calibration

Calibration were cond using in-h procedura CP-0B01 according to direct 2. Effect of off center loading

measurement method against standard weight,

Condition of this result of calibration
1. Reference standard instruments:-

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

Maximum difference between

Instrornt: Mot Serial No. D No, Testreport No, Dus data Position1  Position 2 Position 3 Paosition 4 Position § off-center and central loading
1) Standard Waight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024 (g) () (a) (a) (9) (a)
2, This cerificate is valid only to tha item calibrated on date and place of calibration +0.0001 0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. This result of calibration was made on at the paint by
4. This cerfificate is not certified for any commercial transaction. 3. Departure from nominal value
5. This ion is to the | System of Unit. Balance Measurement Coverage
Result of calibration () Without Adjustmant  ( * ) Afier Adj by Internal Calt Applied Weight Reading orrection Uncertalnty Factor
Range capacity : 0 g to 220 g Resolution 00001 g9 la) (g) (g) (tmg) (k)
Before Adjustment : Unioad 0.0000 0.0000 0.18 247
Balance Measurement  Coverage 0 0.0999 +0.0001 0.18 247
Applied Weight Reading Correction Uncertainty Factor 1 0.9998 +0.0002 0.48 247
(a) ta) ta) (+ma) ik 5 5.0000 0.0000 018 247
100 100.0002 0.0002 B2 2.06 10 10,0000 0.0000 o.18 Ak
200 200.0003 -0.0003 0.29 200 20 20.0000 0.0000 018 216
After Adjustment : 50 50,0001 00001 019 21
1. Determination of the standard deviation of weighing machine (n=10) 70 70.0001 -0.0001 0.20 207
Applied Weight Standard Devlation 100 100.0002 -0.0002 021 2.06
(g} of Reading (g 150 150.0004 -0.0004 029 2.00
100 0.00009 200 200.0005 -0.0005 029 2.00
200 0.00007
The' reported uncertainty of measuremant was based on a standard Inty multiplied by a 0
factor k . g & lavel of cc of 85 %
-olo-

nmslunui. @nmslunubs.
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