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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of | Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM, ) 3383
2 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,,) 3540

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)

4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)

5 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1252 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)

6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1857 2 Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

7 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

8 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

9 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

10 |High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -

Instruments, Inc. 0104-111
11 |High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-112




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of | Due date of| Remark
No. Calibration | Calibration
Ambient
12 [High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1016
13 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific HIVOL-CMBBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-03
14 |High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-113
15 |High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-110
16 [High Volume Air Sample Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1020
17 |High Volume Air Sample Total Suspended Particulate (TSP) Thremo Scientific HIVOL-CMBBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-05
18 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific HIVOL-CMBBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-04
19 |High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-109
20 |High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-116
21 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1010
22 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific HIVOL-CMBBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -

2012-01




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of | Due date of| Remark
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Ambient
23 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1011
24 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific HIVOL-CMBBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-02
25 |High Volume Air Sample Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1007
26 |High Volume Air Sample Total Suspended Particulate (TSP) Tisch Environmental TE-5170DX Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
1013
27 |High Volume Air Sampler Total Suspended Particulate (TSP) Thremo Scientific CMCBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1017
28 [High Volume Air Sample Particulate Matter < 10 um (PM,,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 R
Instruments, Inc. 4393
29 |High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 4394
30 [High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1013
31 |High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific HIVOL-CMCBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-08
32 |High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen IP10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 R
Instruments, Inc. 2005-11
33 [High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 4390
34 |High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1017
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No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of | Due date of| Remark
No. Calibration | Calibration
Ambient
35 |High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific HIVOL-CMCBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-10
36 |High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific HIVOL-CMCBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-09
37 [High Volume Air Sample Particulate Matter < 10 um (PM,,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 R
Instruments, Inc. 4389
38 [High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen IP10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-13
39 |High Volume Air Sample Particulate Matter < 10 pm (PM, ) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1011
40 |High Volume Air Sample Particulate Matter < 10 pm (PM, ) Thremo Scientific HIVOL-CMCBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-06
41 |High Volume Air Sample Particulate Matter < 10 pm (PM,,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1012
42 |High Volume Air Sample Particulate Matter < 10 pm (PM, ) Thremo Scientific HIVOL-CMCBD Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
2012-07
43 |High Volume Air Sample Particulate Matter < 10 pm (PM,) Thremo Scientific CMBBD Jiranatee Associates Co., Ltd. Ref. No.3393 26 Jul 22 25 Jul 24 -
1005
44 |High Volume Air Sample Particulate Matter < 10 pm (PM,) Tisch Environmental TE-6070DX Jiranatee Associates Co., Ltd. Ref. No.3540 31 Oct 22 30 Oct 24 -
1016




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
45 |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.
46 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-118 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 6171 Co.,Ltd.
47 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM187 2 Jun 23 1Jun 25 -
0005288 Co. Ltd.
48 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Rion, Japan NL-62 Innovative Instrument CP20230290EA 3 Aug 23 2 Aug 24 -
00130356 Co.,Ltd.
49 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-224 28 Jun 23 27 Jun 25 -
0005289 Co. Ltd.
50 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Rion, Japan NL-62 Innovative Instrument CP20230291EA 3 Aug 23 2 Aug 24 -
00130357 Co. Ltd.
51 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-210 23 Jun 23 22 Jun 25 -
0005293 Co. Ltd.
52 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23182 8 Jun 23 7 Jun 24 -
00130359
53 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-209 23 Jun 23 22 Jun 25 -
0005296 Co.,Ltd.
54 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-222 28 Jun 23 27 Jun 25 -
0005294 Co. Ltd.
55 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24063 18 Jan 24 17 Jan 25 -
00931458
56 |Sound Level Meter Laeq 24 hours Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-223 28 Jun 23 27 Jun 25 -
0005339 Co. Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of | Due date of| Remark
No. Calibration | Calibration
Ambient
57 |Sound Level Meter Laeq 26 hours' Lamax Lagor Lagn Larson Davis LxT2 Innovative Instrument 23-SLM-225 28 Jun 23 27 Jun 25 -
0005305 Co.Ltd.
58 |Sound Level Meter Laeq 26 hours' Lamax Lagor Lagn Larson Davis LxT2 Innovative Instrument 23-SLM-227 28 Jun 23 27 Jun 25 -
0005286 Co.Ltd.
59 |Sound Level Meter Laeq 26 hours' Lamax Lagor Laan Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23199 27 Jun 23 26 Jun 24 -
00130355
60 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019604 22 Feb 23 21 Feb 24 -
Acceleration Level UM11355
61 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022492 1 Mar 23 28 Feb 24 -
Acceleration Level UM12888
62 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022492 1 Mar 23 28 Feb 24 -
Acceleration Level UM12888
63 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022495 1 Mar 23 28 Feb 24 -
Acceleration Level UM12395
64 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022490 1 Mar 23 28 Feb 24 -
Acceleration Level UM14105
65 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019601 22 Feb 23 21 Feb 24 -
Acceleration Level UM12393
66 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015866 13 Feb 23 12 Feb 24 -
Acceleration Level um12394
67 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015868 13 Feb 23 12 Feb 24 -
Acceleration Level UM13368
68 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117018 20 Oct 23 19 Oct 24 -
Acceleration Level UM11230




List of Instruments Certification for Air & Noise Quality Analysis

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

69 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117017 20 Oct 23 19 Oct 24 -
Acceleration Level UM11356

70 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102597 15 Sep 23 14 Sep 24 -
Acceleration Level UM12865

71 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122679 7 Nov 23 6 Nov 24 -
Acceleration Level UM12866

72 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102592 15 Sep 23 14 Sep 24 -
Acceleration Level UM12867

73 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23055681 26 May 23 25 May 24 -
Acceleration Level UM12890

74 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117022 20 Oct 23 19 Oct 24 -
Acceleration Level UM11229

75 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122679 9 Nov 23 8 Nov 24 -
Acceleration Level UM14468

76 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122682 7 Nov 23 6 Nov 24 -
Acceleration Level UM12891

77 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117020 20 Oct 23 19 Oct 24 -
Acceleration Level UM13204

78 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102593 15 Sep 23 14 Sep 24 -
Acceleration Level UM13205

79 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122681 7 Nov 23 6 Nov 24 -
Acceleration Level UM13206

80 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102595 15 Sep 23 14 Sep 24 -
Acceleration Level UM13539
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TECHNOLOGY PROMOTHIN ASSOCTATION (THAILAND-JARAN)
CORPORATE SERVICES 3 ECUIPMENT CALIRRATIHON AN TESTING SERYICES
5140 PATTANAKARN ROAD ST LIANGL STANLLARG, BAMGKDE HESS
TEL B2717-3000-24 FAX. 27108434

Centificain He. @ 23F1401

Certificate of Calibration

Page: 1ol2
Equigmant : Tk ol
This ceificate may nol be reprocused cther San is L
= i waez wilh the prios wiitiee apgproval of e head of
Madel TEZ1-35-W Compeorale Senices X Eguipment Calibralisn and Testing Senices.
Sariad Mo,
ID Ko LIAE EFRLO222G6D

CondSion As-Raceived: LUk lem

REcaived Date: 28 April 2023
Calitiragion Dab: 08 May 2023
Rufarsscs: 2304.070TWSE Submitied by:  United Analyst and Engnaaring Consultam Co.,Lid,

Ambiand Tomperaturg; (22 223 °C

41, Eukturmtt Acad, Ba :
Ralufive Humidity: (SRR 1 ok Ldormsuk 41, gt

Preakhanong. Bangkok 10060
Armospharic Pressure: 1000 miar

Procedure used:  The calbration wars conduciod by direct comparsan mathod agsnst Fressuns Massuring insramants:
Standan seoonding w0 inhouse mlbreton procedure CR-PO4, using © OKD-R 61 © Calbralion of Prossuro
Gauges, Edition 0372094 ~ 25 a guideine.

Candition of this reswll of calisration
1.Anforence standards nalumenis |
1] Pressurs Caliorstor PCADGR 1188 MP-C137.22 24 Aug 2623

2. This msiih of calitralion was mate on mouesed af iha poinl specifed by cuslomer
3 Scals wnd conversian factor is 1 kP = 40145053 inHaD
4, This msirufmen! wis wad daan alr and of as pressuns mesa
. This: insfrurment . calbibed by applicd pressurs o kigh-par (+) side and low-port (-] sde open 1o smcapnaic pressars.
5. This insrument was installed i vertoal anantation and Iop of the prissare part was used as {he reSsrencs lanal
7.Tre cortificria s vald only ko ihe fem caliteated on dale and place of calibration
{B.Tris Cantitcason is tmoeabin o e irernaional Eystem of Unk mamisined Froaugh-
-Maliznal Institits of Matrciogy Thaiand (NIMT)

Calibrated by :  Suwit Aussames Approved Signatary © Adpepal P

s Date : 11 May 2033 | Phalines Prabpspal
| 1 Sum Suwannasr
[a’ruhnd Panurach
[
tenaslunuRy
B 0314241
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES 3: ECUIPMENT CALERRATION AND TERTIENG SERVICES
S0 PATTANNKARN ROADSOH 18, SUANLUARG, SLANLLUARG, BARGEDE HES0
TEL BIT17-H00-24 PAX -2T10-0484
- : 5
Certificate of Calibration e te.- 2sam
Page: 1ol2
Eguipmant : U Tuiom Wiaroimalarn
" o Thia garifieaie may sot be reproduced Sthes San in kdl
= mxcepl wilh the prior writien approval of fre hiad of
Madal 1221-26-W0M Compoets Eendes X Equipment Caiseaticn sad Tesling Serdoes.
Serial No.:
10 Now: UAE EFM.1E02661

Condition As-Recalved: Usad lam

Rucehved Dabs: 28 April 2023
Calibration Dats: 08 May 2023
Raferanci: ZI04.OTCIWES Submitted by:  Unhed Aralyst and Engnaaring Consatam Co. Lid.
Ambleni Tampembers: ¢ 23 £ 2) °C
H d (B0t W) 01 Sai Ldorrmuk 41, Sukhumit Acad, Bangehak.

Primknanong, Bangkok 1060
Armospheric Pressure: 1010 mtsr

Procedure used: The wAE by divmct mathod aganst Prossuss Messuring insiumenls
Stndard seconing 4o inhouse colibreion procedun GP-PO4, using © DRO-R 6-1; Calbration of Fressum
Gauges. Edition 030074 " a3 a qudaines.

Caondition of this resull of calibratica
1 Referonce sandards Ralumants
Instrumunt Mgelel Sarial Mo, Cortificate Mo, Drue Dt
1} Pressune Caliraar PCADER 1188 WP.0137.22 24 Aug 203

3 This resull of calbration was mads on reguRshed at ihe pont specied by Cutomar,
3.5cale and convarsion focsor is 1 kPa = 40146353 inHaO
4 Thes Fslfumant wis csad chaan ar os prossure media
& This instrurmant ses calbraied by appiled prossure o high-part (+) Sice and low-gon (-} sde open 1 aimosphinie pressure.
8. This Instrumant was netadad in wetical anansation and op of B8 FRESUM PO was used a8 the ralminss laval,
7.Tha certficalo is wakd only 1o the ilem calivaied on dale and plscs of calbiation,
B.This Camfication is imoastie 5 ihe |nemalceal Sysiem of Unit maniined ihicughe-
siatianal Inslute of Motrology Thaiand (NIMT)

Attaps! £
[ 1Phainss Prabpaisl
[ ]1Sura Suwannasi
LT httapat Panursch

Calibrated by 1 Suwil Aussarss A '
|ssaie Date = 11 May 2025

enaslunuRy
B 0314242

Cert.Mo. 23F1400

Page: 2042
- Withaut ad) Bange; O inH,0 1o 38 0
Funglign:: Pressurs Mpsssirsmint Seats Inderval: 0.1 ;0 The Fifth Estimane )
Increasing Fressure
UUE Indication
Appiled Pressure  High-portside  Lew-port side AR Error
[rHz 01 {inH D) (in01 {imHcy {inH, 0}
a.oo 0on 000 000 e ]
200 100 -pss 198 02
400 2m -1.88 328 00z
&8.00 3m -2.58 {1-1] 002
a00 400 -3.0E 788 oz
10.00 5m -4.98 688 -0z
12.00 B0 ~6.00 1200 ftee)
14.00 Tm =700 4.0 0.00
16.00 BO0 -8.00 16.00 fle)
18.00 900 -B00 4800 ]
20.00 000 -10.00 2000 o
2200 11.00 -1 2200 ]
24,00 1202 -12.00 24.02 ooz
26.00 1302 -13.00 602 oz
28.00 1402 -14.00 2802 w0E
F.00 50 -15.00 nos o4
2.0 1604 -16.00 Jz0s L
3400 7o -17.00 3402 fileed
35.80 1E00 -17.88 3598 018
Thes uncartsnty of measurament wae £ 0,11 InH,O
" UUE = Uni Under Calbration
“AF = High-po side - Law-per side
The repamed uncertainty of measuremen was based on a8 standard wunceriaingy muliplied
by & TBclor k=2, & bt ol aof approwimately 86 .
-ollo-
Attopal F
tenaslunuRy
a 1160340
Cert.Ma,: 2IF 1402
Page: 2cf2
E Range : O inH:D 10 28 inH,0
Eungbian:- Pressure Measurement Scals tndarval : 0.1 inHLOf The Fih Estimate }
Increasing Prossung
LUC indication
Applied Pressure  High-portside  Low.port side AP Error
[EnHz0) linHa ) [Enkz0] (inH;0} [EnHL0)
Q.00 oo a0 .00 Q.00
200 100 -1.00 2.0 a0
&.00 200 =200 4.00 000
B8.00 300 -300 &.00 Q.00
a.00 400 400 B.0a Q00
1000 200 -5.00 10.00 oo
12.00 B0 -4.00 12.00 Q.00
14.00 700 -3 14,02 Q02
1600 800 LN 18.02 002
18.00 802 -4 18.06 008
2000 o0z 1004 20.08 008
2,00 11.00 -11.04 22.04 004
2400 120z 12,06 24.08 0.08
600 13.02 -13.06 25.08 oo
2800 1402 BER) 20.06 008
.00 1502 -15.02 30.04 004
200 100 “16.02 a2.02 002
400 1700 -17.00 34.00 o0
3580 1798 1768 35.64 otd
The uncetangy of medsuremenl was £ 011 inHQ
" ULC = Unfl Under Caliarmtion
*AP = High-por side - Law-pon side
Tha repamed uncertainty of measurement was based on a stanoand unosrtaingy molipied
by 8 covernge facler k= 2. prowiding & kel of confidencs of spprosimately 95 %.
-allo-
Atpmpel £
tenaslunuRy
a 1160343



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration °°"‘“°°‘;:;=_ FRe

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.078/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

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

Relative Humidity: ¥
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1011 mbar

Procedure used: The calibration was by direct method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

tenanslairauny

TECHNGLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN]
CORPORATE SERVICES X EQUIFMENT CALIBHATHIN AN TESTING SERYICES
5340 PATTAMAK ARN ROAD 508 14, SLAMLUANG, SUANLUAKNG, IARHCOR |
TEL 1+

FAX. 337

KD L]
AL maaTION soa

Certificate of Calibration

Etpu Aol Barometar
Marafaciurer Earigo

L

Serial Mo

Mot LAE ANY. 1512550

Condition As-Recetved: Used o

Frecaived Datn; 2 May 205

ratan D 02 June 2023

Aabevunce; TENEC Submitied by iied Analyst and Erginearing Consdiant Co., Lid.
Asnbignt Temperature: (23 2 2 ) OC

1 So 11, Sukburws Hoad,
Aalative Husitity: (5% B4 Sol Udomeuk 44, Sukhumsi Road

Bangchak, P

ki

v, Bangkok 10260

Armesphetic Pressure: 1007 moar

s
o Penasing

Procedure used: The calioraiion was conducied by direct companson method agaiml Pressure Messuring |0
Slandand acconding fo nchouss cifration procedus CR-PED, weng * DED-R 61| Calitrtion
Gauges, Edilion OXI0HA " as a guidelines

Condition of this result of calibration

standands instrumends

Insfrumend Mogel Senal Ko, Ci Dwe Date

1) Bmndand Barcmetar DF 143 TAZEEE0E04E MP-0084-23 03 May 2024

2 Thia insinument was instaled in vorikcal arieniaton and comer of fe dial was ured s the relmncs kel

3.This resull of calibration was m he point specifiod by coslomar

eaitrsisd an daie and plece of calbration

o b= wald ooy % |

T.This Certificaion

ceabia o S Inkenalicnal Sysem iritiireeed Ihrsigh:s

-Maiioral Inst

o ol Mairclogy Thadand (HIMT}

Approved Signatary ! ,g.'#.‘e‘\’ao-' T
[ | Pralinee Pratgmipal

l
I

Calibrated by ;  Susesn Khsnkisw
Issup Date ;

Ewn Susannasr

fapol PamwBch

tenaslunuRy
e 0316957

CertNo.: 24P1252
Page: 2of 2

Without Range: 0 inHz0 to 36 inHz0
Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Increasing Pressure

UUC ndication
Applied Pressure High-port side Low-port side Q Error
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.00 -7.05 14.05 0.05
16.00 8.00 -8.05 16.05 0.05
18.00 9.00 -9.05 18.05 0.05
20.00 10.00 -10.10 20.10 0.10
22.00 11.00 -11.10 22.10 0.10
24.00 12.00 -12.10 24.10 0.10
26.00 13.00 -13.10 26.10 0.10
28.00 14.00 -14.10 28.10 0.10
30.00 15.00 -15.10 30.10 0.10
32.00 16.00 -16.10 32.10 0.10
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* AP = High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

tenanslaipauny

Cart.No.: 237165
Page: 2643
Rasuli of calibration:. ‘Withosd sdimtrant PE0 MPa fo 1030 K
in P e MomsEmET 1 hPa [ The Filth Esiimaie )
S60Z7 | 67166 | BEZIT | a3 191087 | 1020.940 | 103082
B0 TR 8800 5800 10008 | 0200 | 10350
027 186 432 1.7 Q47 -01.51
Pressure
030452 | w107 | 1o1e 30| w01.a3 | 966 | 88243 | 47177 | 96050
103006 | WZ00 | 10000 | 10000 | 8900 =400 9RI0 Q00
.52 107 | T 24 243 177 0,50
T { messwemend was & 030 kit
it Ci
-aba-
Hapel F.

tenaslupuny
a 1165501




TECHNOLOGY PROMOTION ASSOCTATION [THAILAND-JAPAN]
CORPORATE SERVICES 3 EGUIPMENT CALIBRATION AND TESTING SERVICE
SHEL AT i BLANLUANG, IANGROR 1

A ARB REHALISOH DK, SLIANLUA
THL. o2 Fax

Ti0-0dk4 [TTET -
LR TIoN i Cort Mo 2EMESE

T 271 7- 4

Certificate of Calibration el o g

Page: 1ol2
Ranga; 960 hFa %o 103 hWea
Exguipime Anaenid Barorwer 8en bgraml ;1 WPa The Fifh Eximate )
S Bariga This ceriticale may not be mpeoduced alher than in ful s v
soept with fhe pricr wrinen spprmeal o the tead of 1021.14 | 1032
Waodnl : rote Sareces 3 Enuipme ibmsan and Tes =0
Sarisl Ho.: <
iD Na. UAE ANY. V3550 Dacraasing Prosss
I i o 84235 |
Canditian As-Rocehed: Lsed Hem
00
26 May 20 e 2. |

Caiitgration Date 2 Jaras 2003

The uscertaisty
Rederence: Bubmilted by: L peil @nd Ergy ing Consuliant Co “LILIC = Uin
Ambient Tamperabsra: (23 £ 2] °C This e 1ty mukiplied
&1 Soi Udo 1, B _— by @ covarge factor ik =
Relative Humisey: (50%16 )% T Sl bl Ly, Bkt o,
Bangchak, Preakly , Bangeck 10280
Armospharic Pressure: 1007 mbar oo
Procedure used: The caliration was conducind by dinect comparison melhod agairst Pressure Measuring Insinamenis
Standard acconding bo in-houss calbrtion procedurn TR-P10, using " DKD-R 6-1; Calbrafion of Pressue
Gauges, Ediion 032014 " as a guidelnes
Gaondition of this result of callbration
t Retaance sardards inatrenent
Instrument Mode| Eevial Ne. Cerificate Ne, Due Date
1} Sinnderd Fa r (e IEwd MP-THIR4-23 03 My 004
e vl
in insrumment wan usad dean air @8 prassues media
.The ca 4 anly o the kem calbrated on date and piace af caibation
is Carificalion is iraceatre jo the Intemational System of Unil maimained Srough:
HNasona insd of Bharroiogy land [HIMT]
- ] phage! £
Callbrated by :  Suksan Khankaew Approved Signatory : ___ AHFP
Issun Date ; 08 Juna 2023 1 ik ngs Prabpaignl
[ 15um Suwannasi
-
%8 Panurach
) Fr -y s
w' z [
s 0316958 “71& J]lg
ATy,
P
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ﬁﬁ
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 fv":-f'—\_'\:‘,f
TEL. 0-2717-3000-24 FAX. 0-2719-9484 Rl e
SN - Cert.No.: 24P1367
) Page: 20f 2
Certificate of Calibration  Gertificate No.: 2¢P1567
Page: 1of 2
Resutt of Without Range : 960 hPa to 1030 hPa
Equipment : Aneroid Barometer Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Malifacturar: Barigo This certificate may not be reproduced other than in full, I"“?“I"g Pressure
except with the prior written approval of the head of Applied Pressure (WPa) | 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 [ 1011.35] 1022.10| 1032.61
Model : 3 Corporate Services 3: Equipment Calibration and Testing Services. UUC* Indication (hPa) 960.0 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
SorialNa: . Error (hPa) 287 | 123 | 013 | 056 | 1.26 | 1.35 | 210 | -261
ID No.: UAE.ANV.152/2550 Decreasing Pressure
Applied Pr hP: . E X . .. . . 4
Condition As-Received: Used ltem pplied Pressure (hPa) 1032.61 ) 1021.84 | 1010.88 | 1000.82 [ 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Received Date: 05 April 2024 Error (hPa) 261 | -1.84 | -088 | -0.82 | -020 | 048 1.52 283
Calibration Date: 22 April 2024
The uncertainty of measurement was + 0.25 hPa
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. * UUC = Unit Under Calibration
Ambient Temperature: (28 £ 2 ) °C The reported uncertainty of measurement was based on a standard uncertainty multiplied
1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
Relative Humidity: (50 +15) % 81 Soi Udomsul , Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar 00
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.

4.This result of calibration instrument was in absolute pressure.

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

tenms‘laimqu tanms‘laimuqu



AL
TECHSOLOGY FROMOTION ASSOCIATION (THATLANI-JAPAN) ""L"_/'-"}L
CORFIRATE SERVICES § DOUIPMENT CALIBRATITN AND TESTING SERVICES
SR PATTANAKARN ROAD S0 18 SUANLLANG, SUANLUANG. BANGROK 10250 M’.T_:j
TEL 02717300624 FAX. 017199484 T T
ALERATIN

Cerifficate Mo, ; 23H1200 Cart. Mo, ZIH1200

Certificate of Calibration

Page: el Page.: 2 of 2
o | Balore Adjustment
Eguipment - [Déal Therma-Hygromerier - ; W il Humitty Moasumsment
[ Iacturer Barigo Thnuﬂﬁuuml, fazl b repeOdined Sthir than in b,
@xn il with Ihis por witle approval of the head af
Whodol ; Cosporale Sendoes 3 Equpment Calbraiion and Sasting Seraoes Reterence Standard e Uncertsivy
Sartal o Temperatura  Humidity Reaading Emar of Measurement
- {"c) {%RH.) R (%R [£3RH.)
0 Ne AE ANV.1 302550 250 401 a8 74 e
Condtion As-Rocahwed! Usad Bem 25.0 L) B3 30 1.7
Received Date: 8 Whay 2023 250 a0 TaE 4.0 18
Cadration Oate: :m;a Result of Calibration:. Afar Adjusiment
itnimrancn: SR NEL Bubmitied by Uniie Aralysl ana Enginecring Cansufant Co Lid Function: Hurridity Measuremert
Ambiant Temparaturs: | 25 £ 31 °C Unee
. N Bt S0l Udamsuk 21, Sukhumit Foed, Poce et e !
[Realative Husidiy: Temgperature Humsdity Reading Error of Measurement
ety B i il rc) (RH,) PR, [HRH) (E%RH,)
2.0 4.1 Lo 29 L&
Procadwra used:  Caibmion wane conducied wsing in-house calbration procedurs CP-HEE accoming (o comparsan 250 IO BD (] 17
with siandand chiled mimor sensor for humidity measuremaont function and companson with standand 50 B0 75 &0 1.8
enporatorn proba for Semparature messurcmant Tunclion inbo humidity | fempersturs chamber,
‘Cond@ion of this risaill of ealibhalion Rosult of Callbration:- Withou! Adpisamant
1 Fosfarenca slandanis inslrumants TR Hod; Vistipsboashire Mot ecriont
Eniruman Hetul Sariad M. Cenificats Ha. Dua Date Seandard ulies Uncerizinty
1) Hipgro- M2 D Pt Moo 5142 230158 20703 a2 Aug 200 Taenparsiure Ronnifiny Bt of Measuremant
2] Handheld ThanTomeier With Sonsoe 1823 F240070 23105 15 Mar 2024 (1] "E) "G (0]
2. The canticate s valid only 4o the item cabbrated on date am place of calbration. 18987 20.0 om3 nrz
3.This Cerificalion & traneatin to ha Intermationsl System of Uni mairtsined thrugh:- e 0 e o
35044 M5 o444 072
-Nasinnal et of SEndands and Technoigy [MIST] , The Urited Stoes of Amenica
-Tchnoingy Promotion Assscimion {Thaland-dspan), NSC-ONSG Acoredied Mo, Calbraton G006 1 - Linit Under Caitiration
Thea reported urcatsngy of measurement was base on standard uncesrisingy mullipfed
by covarage facior k = 2.00, praviding confidensa leved approximabaly B5%.
-olo-
Calirated by :  Somehai Dumwer Approved Sigratory - E =
baweDebe: 07 June 2023 ¥ | Chakeit Waswsarjua W
| | Pamihipge Tameyakd
| | Vipen Tanthasutti
'
tanms‘lumu tenanslieaunu
» 031627 4 a

IMRESYATIVE INSTRLIMENT CALIMBATHIN LAB IWRHIYATIVE INSTRUMENT CALIERATION LABE

TRV ATIVE BTN 0k LTED HEAD (PR 2

LL

ESRAATIVE TRETRASIINT U LT BIEAT OTFICT

7 A 1N, SN INAREHIN || TARIIMEN BAN KA T TR B LS SUTTISARITIES BT T4 MRS A R A T,

1]

AN A NGHFHLLSAMETT FLAKAN MOYVINCE BESH THAILAND ACCMEDITED

AMPURNE BB PHLLSAMUT PRAKAN PROVENCE 11546 THAR AND

TEL- 060 W20 R ARl | FAX dhii- ] )T ) ‘“‘mg'?aﬁw':"“ THL. thbir D] lirien-§ FAK: mird 0Tl
Page 1 ol
Certificate of Calibration Certificate No | 2:-ACT-056

Customer Riquest No ; Rog- 2023075
Kama - UNITED ANALYST AND ENGINEERING CONSULTANT Certificaie Ne - 23-ACT-I56 Sownd pressure level Calibration Resulis : Withoui Adjesteent

£0.LTD, Request No : Riq-2023-0788 Calibration Range | Without Adjustment (dB) Adjmstment (d} Umeertainty | Ascoptancy limit
Address = B1 Soi Udeimsak 41, Suklumsil Road, Basgchek. (dBy Measured Errar Measured Errar i+ dBy Class 2 { = dB)

Prakinong, Bangkok 10360 Sl 1006 Hie S8 .14 . . 13 040
Uit Viather e alon Dokl 11448/ 1000 Hy 11396 R E ¥ i3 [FE T3]
Aessuremen item + Apooustic Calibrasor Chass - 2
anufacturer : LARSON DAVIS Range : 94, |14 dBE /1000 Hz Frequescy af Sound pressure level
Moadel L CALLAD inerumens Sums 1 Used SRRy bt s e o s i
Serlal Nusriber . 6695 {Hz) Measured (Hzh | Ereor (%) | Messured (Hzh | Ervor (%) [ %) Chass 2 & %)
i i A 94 B/ 1000 Hz 100000 ] . . oo 17
R s T 114.d8 / 1000 Hz 100000 oo - - ool L7
Termperature (XAIT)
Humidity 1504 20 %RH ) Tatal Harmonic Distortion plas Noise of Sownd pressure level (THDN %)
Baromeiric Pressure {1013 <104 hPa | Caliestion Range Witheat Adjustment A ty Hmit
Ricuived Dl + 17 April 2023 ] Mensured (%) Measured (%) (%) | Class2{s%)
Calibration Daie 20 Apail 2023 9443 1000 Hy 0.2 : 040 30
Loscation of Calitration © LAR 1 Acoustic L R L ) P £ £ L s
Calibtion Procedure | In-house method CP-ACT-I2 hased on [EC H843:201 7 Elocinsacoustics - Sound calibratars

Mote ¢
Reference Standurd Mudel Serial Number Traceubde Due Calilsration i e
Sound Calibrssor SV 354 EET EEl 31 May 2023 P it o e Ay ot e
THD Multimeter EE] 1047765 WIMT 31 Junuary 2024 R L L

Traceabiliry < This cenificase providocs iliey f - mtinnsd stasdard, sid 10 the b

realizaiiom of the international System of Units (510
Nate
The reposted uncarismty is based on sandard smcenmingy muhiplicd by the Coverage Facior k=1 providing o level of
ceotifidince approximaiely 95 %,

Calitwratd By : e Approved By © :,113'(1
M. Moppadon  Luasgan Adr. Pacit Mathavam
Service Calibration Engineer Calibration Engineer Sspervisor
Issue Dhaie @ 21k April 2023

The roaain rriad caky 19 fu Lan calfwmanl The jeer fapr bl | ved b rprrghacnt coovpt 0L @ bou AT sl of D |RaAM e betvesed |

~isnaslimauny

Fletrsat, rested w01 Wom em gl T oo Cte bl o o s ] o 10

e o e i b o Drwmes T L

~enaslumuaw



INSOVATIVE INSTRUSIENT CALIBRATION LAB PENTWVATIVE INSTRUMENT CAL MIBATRN LAR

PERAINA TIVE S TRE ST 0L | TH, HEAT TR 2 '
M KT 13, S LT A KIIRN 11 TA RSN BN KA, !

INSTIVATIVIE BETRUMERT 00 LTI BIEAL (FFRCE

TR NN UL, BEH SLINTTNA RN | | TR R B RCH A T,

AREFT a0 P RAMET FRALAN FROVINCE 40 THATL AR BANEE PHLESAMUT PRAKAR IMIOVICT 0448 THAILAMD

TEL by M-I 028001 FAN Dl K20 0TI ot | FA a1 11T
Centificate of Calibration Certificate Ne : 23-ACT-118

Custnmer Reguest No - Reg-2023-1547
Panne UNITED ANALYST AND ENGINEERING Certificate No - Z3-ACT-118 Hownd pressare lovel Calibration Resubls : Without Adjusteent

CONSULTANT COLLTD, Regquest Mo - Rig-2003-1547 Calibration Ramge | Without Adjustmend (4B} Adjustment (4} Uncertsinty | Aceeptasce Bmit
Address = 1 Soi Udomssk 41, Sukbumvit Road, Bangckak, (B} Meatared Error Meziumad Errue (4dB) | Class 2( & dB)

Prakunong, Bangkok 16260 G4 i ¢ 1000 He 9414 a4 - - [N 040
Uik Ciker b ien et 104 B/ 1) B 114,15 0 - - (RE] A0
Measunesment item = Agoustie Calibragesr Class - 2
Mimalisctare ¢ LARSON DAVIS Range : 4, 114 B/ 1000 Hz Frequency of Sound pressure level
Model SCALIS Batrmers it (Faed) Calibration Hange Withast Adjustnseat Adljuistment Uncertnimty | Avceprance limil
Sarlal Munsher 6Tl [Hzl Measured (Hal | Ervor (%) | Messared (2] | Error (%) £ %) Class 2 (+%)
I  LIABEFM.1I 72562 4 dB ¢ 1004 Ha £000.00 L - - il 17

114 dE /1000 Ha H000.00 11 - - [0 13
Calibration Enykronment and Deiails
e i Rhse L Total Harmenic Distartion plus ¥obse of Sousd pressure bevel (THOHN %)
ek R Calitration Range Without Adjusiment Adjmstment Umcertaingy | Arcepiusoe it
Bypiric tomem. 1100 SRk (= Measured (%) Miasured (%) (2% | Classziemw)
Received Uiz : 20 July 2023 S a e TS - o %
Sathitho e Gl s 114 dB / 1000 He 0.20 i 040 10
Lecation of Calibration. : LAB 1 Acoustic
Calibratsan Procedise | In-house method CP-ACT-02 based on IEC 601942: 200 T Electroaroustics - Sownd calibrators Wi s
Reference Stamdard Mol Sorial Nusibir Tracealde D Calibrstian - Apceplbinis bl v IECEGS 1001 Class |
Sound Calibessor SW 354 SEOTE EEI 1 My H24 + T catfbration resais enctua 8 cal Brasor pressurs coematian
THD Multimeter 15 14TTES WIsT 31 Jummry 2024 + The cufibeat i pmsa s vy P woepgien: volnee gotection
End of Cslibratios

Traceability | This certi pravidoe illty of s recognized natioeal standand, and o the
roalization of the intersatiomal Sysiem af Unis (511

Nt
The reponed sncenminty is basad on standand uncertainty mudtiplied by the Coversge Factor k=2, providing a level of
eanfidence approximaely 43 %5,

Calibraied By : L3 Appreved By : e
Mr. Moppaden  Lussgart Mr, Pacit Maihovorn
Service Calibration Engineer Calibration Engineer Supérvisar
Issu Dage @ 4 Augusa 23
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INMUVATIVE IMSTHUMENT CALlsaTioN LA
W |

ASE KABDY

THREVATIVE INSTREIMEST CALIEA TICN | AN

INNUVATIVE D TELMINT I8, L 10, AR

IS ATIVE ISSTEUMEST U0k 1L TE ITEATH C5 1Y
T ER T

[ER RS T e |5 TR TV B B AR

i Batia i Bkt wiEe

TS PEILT SARET PRAKARN PRIV INCT B340 TIATLAND AR B S AL AT PRARCAR FROVTRG 1) 0 THA AR

T b S A 10 KT T TEL ol RSB0 | A 2 L T4

Certificate of Calibration Cenifioue Mo TLELMET
i, Mexumni M Regr- 2021 16dh
Marme LNETRE ANALYRT ANDY FRGESERILING CORSUL TANT 00 LTI, Certificale Mo : 25518 [87 L. Indicatian at the calibratian check Heqmﬂ .
UL Sertlag L] Mefere Aijast AEr Adjast Acceplases
ikl 1 S Udiawesat o 1, Sk s Road, Tl getab. Prakonoeg. Rarghok Honpuesi Mo : Bl 2201 L6 UNCERTAINTY
FAST! A 030100 [P e ERi [UES ERI Ll
b
Callbraier Seiring T L] i i dmy o £ dlij e
i Uinder CaBbratian Densils
1900 Fa 18 4B Ve [RLE] 0 LIEE] -1 n2 L=
M egsrsrei il + Sl Liswed Mter Mgl Ciea: 2
Rt Abnodute vevabivery war esablisbed by G use of Sound CaliSrior Bend I8, Modd AC-HEDL SHAC 030157
Mamrdwtuny LARSCOH DAVES Peliemphone Model . 375RI2
Mo Eir! Miroghons AN - DITH
Serial Nursber : Rosse Preaniplifier Model ; PRMLITII 1, Salf-ganarated noise, Micraphone Instalied
4] WAEEFM, 1042560 Prsavphifier SN 0 D507 UL Sesting
R Meamred | UNCERTAINTY
Husolution ol d8 Iy Siates ; Ulawl S
€ alitrwsin. Fovirane ees s Dvtads UL(.‘% e A=dBy
Tenperatire LACEIC i Lol bl
Harsidity ReRH £ 28 %R 1. Self-generated nolse, Microphone repisced by the electrical inpat signsl desice
Hammanc Pressum 1063 6P # 10 b LUC Seising
Hevelved Dt 24 befay JOEY o Mlemured | DRCERTAINTY
Calibraied iz 2 Jare 2038 ULE Wedghtimg 1By i+ a8}
Calibrarios Frocedare For-boasse mwerhod CF-SLM-0F based on 1EL §1677-5 : 2013 Elovimacousics - Soond bevgd st - Pan & Perindi; e & S il
Levatin of Cahwegion Lab fAcoustie & i Wi
Rerfenenee Standand z T ol
e araad Mlialed EY Lha cribrsiion Tracehiliey
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ELECTRICAL AND ELECTROMNICS INSTITUTE
@ FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
. 915 Moo 4, Bargpoo ndusteal Efgte, 5ol 8, Sukhurmdt Road ke 37,
m Phirsek S, Massang Sarnut Prakan, Samut Prakan 10280 “‘“’_:’

Tel: o665 FTO0 4250 Faec ofE 2324 0517

Certificate Mo CP20ZI0IA0EN
Operation Mo, CPAI230T0048.

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/ Type: NL-62 (Meter), UC-591 (Microphanel, WH-26 (Prearmplifier]
Serial Mo, 00130356 (Metér), 01891 (Micraphanel, 00851 (Preamplifier)
10 Mz UAE EMAZ 10372556

Customer: United Analyst and Enginesring Consultant Co,Ltd,
Addrass: 81 Sai Udomsuk 41, Sukhurmit Road, Bangchak

Fhrakhamong, Bangkok 10260
Recelved Date: 20 July 2023
Calibrated Date: 3-8 August 2023
lssued Date: T fwgust 2023

Calibrated by: Ms. hataporn Kunhakan

Approved by (_{%_,_—-'

{ . Sitrichal Swaksuriyawaong
Group Manager

This rean wiss praparsd skctronicaly usisg appicnsis slsctont signature, P rinting or copy of fle s considared s @ sopy of i deoument.
The: separhed urcertaity of measrement was based on standeed uncestarky madliphand by a civerage Tactor (k)

providing & level of corficence of arodmataly 75%. This certifcate may not be reproduced other than in full sscept
with the priar wiitien approval af the Elechical and Bectronics Instibute, Foundation for Fastigh Developrnaent.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
tngbtd

Certificate Mo CPZDZ30ZR0EA
Calibraticn Report
Function : 2, Self-genaratad Nolse
2.1 Microphone Installed
Messured value
(dE)
16.3

2.2 Microphone replaced by the elactical input sigal device

Frequency Measumed value
Wiekghting ()
Arweeighting 113
Cweighting 16.5
Z-Awehting 25.1

Function : 3. Acouitical sinal tests of fraquency weightings (Without Windscresn)
Meter freafield acousiic resporse at & level of B dB
Devdation frem varkeus Freguancy Welshiing Response Curve

PoRquany THeightng AWinightng ZWeighting Arceprance Uit
{Hz) (de} (o) (zz8) (=0
1% [T i) B0 PSE]
1000 01 EE! [ w07
ERE] 3 ] EiE] 5 2%

Fumction : d. Electrical signal tests of fragquency weightings
Weighlirg network redporse wilh relative Lo L KHE
Dgrviation from varlous Frequency Welghting Response Curve

Freqyency C-eighting A/ Welghting Z-Weighting Acceptance limits
Hz) {dB} (dE (df) (cB)
63 £.2 -0.1 on 1.0
125 9.0 -1 1] +£10
250 9.0 -1 4.1 10
500 0 aa 517 14
1000 a0 a4 o .7
200 i1 a4 oo 14
A0H! [ ad [ 14
[0 [N} aa £11 +1.5 258
[ -Ld -1.4 an +2.5; -16.0
[
P, pls
" tenaslumuny

ELECTRICAL AMND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Cartificate No;  CPIDEMIZS0EA
Calibration Repart

Exquiprrent: Sourd Level Meter

farufactures; RION

Model/ Type: ML-A2 (Meter], UC-590 IMicropharel, NH-26 Pream piifien
Serial Mo 00131356 (Meter), 01891 Mcrophome], D051 Prearplifiee)
0 Ho: UAE EMAR, 1032556

Ambient Temperature: Lasx 219

Relative Humidity: (B +15)%

Predsure: (1013 2 1.50kPa

Method of Calibration =
|EC 61672-3:3013,
Condition of this result of callbration
1. Raferenoa standards instramant |-
Instrurment

Mgdal Serial Mo, Cert. No. Cue Date
1)|5tandard microphons 4180 ZTETAIL AR-1024-22 & Novermber 2023
H|adsitrary Funclion Generator AFGITR] CHI0063 CR202300A0EA 26 Jure 2024
3)|Frogrammabila Attaruator PAS 2755 EF-D034-72 30 Ochoiner 2023
d1}5.5 Gigk prechsion mauitimeter 8464 [TIGHIES CHINGEOI2IEA 14 Moverrber 2023
E[Frassure humidiy and o CL1-FZ30020 20 March 7029
BTUS0L FaGa0aH
Temperatune Transmitter COEI301REEA 28 Juky 202
&l[Frassure humidiy and = CL1-F230052 4 Apnl F034
FTUSH FORao0s
Ternperaturs: Transmitter . COSTBILETEA 23 July 2004
CHINQ IS8R 12 February 2024
TFerfarmance Audo Aralyzer LIESOSR MAYSESI0005 M ———— 8 Septemiber 2023

2, This result of calbration was found accurate as shown on date and place of calibration only,
3. This cerification i tracesble 10 the intematonal setem ol unil mantsned at -

Referance standands instrument for Aoowstic furction

- Mational Instiute of Metrology (Thailand)

Reference stancards instrumant for Electrical function

~National Instiite of Metrology (Thalland)

- Hwctrical and Flectronics nstiute; N5C Accredited Calibration 8e.0119

Bemidt of Calibration::
Function : 1, Indication at the callbeation check frequency
Feference Measured value Devation scceptance limits
Acoustic Signal (da) {da) (de)
4.0 24,0 L] 0.7

Hole ; Absolute sersitivity was established by the use of the Sound Callbrator RION Type HC-TE 5 39615278

L enanslunaugy

ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Moo CPAOZSIZS0EA

Calibration Report
Function ; 5, Frequency and time weishting at 1 kHz
5.1 Fregquency weighting at 1 kHz

Frequency Measured value Deviated valus Accaptance Umits
Walghting (di} (LE {dEh
Cowarhting [ ] ]
Havaighting 4.0 [ 02
ZoveRlghtng a0 [X] 302

&2 Tirme weighting at 1 kHz

Time Measured value Deviated valie Acceptance lmits
Weighting (8} (B} ()

Fast .0 &4 0.1

Slow L) [ 0.1

T a0 ) =01

Function : 6. Lome-Term Stability
Long-term gabidity cuer 30 minutes, with steady 1 kHz sinal at referenca lovel.

Tirme: Pearicd to Referarce Aecond SPL at -
Apply Signal L Conelutian of Time | D niethvalle Accapariie it

{rriink (B} Pericd (dB) {d8) {da)

30 ELE w0 oo .1

Fumction = 7. Leveld Linearity on the reference level range
7.1 Lewval Linearity on the reference level range, Upper
Anticipated Measured valus Deviated value Acceptance lrnits

Value [dB) () idB) 8]

4.0 a4 0.0 0.8

980 980 0.0 208

104.0 1000 00 0.8

10%.0 10940 (] 4

1140 114.0 0.0 e

1150 119.0 00 +18

1240 120 [5) +0.8

1290 129.0 '] 0.8

1300 150.0 ] +0.8

1310 1310 [F1E]) 0.8

1320 133.0 £ +0.8

1330 133.0 oo #48

13440 13.0 (1] w8

1350 1350 oo 08

] 136.0 £ 0.4

15740 1300 [£17] +18

LSl tenaslumuny



ELECTRECAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo CP20230290EA Certificate No.: CP202302006A
Calibration Report Calibration Report
7.2 Level Linearity an the reference level range, Lermer Funetion @ 100 Overload indication
Anticipated Measured value Daviztad walue Acceptance lirmits Measured value (dB}
Valus {d8) [ {8} () Fosiive Fiegative oz b e Recpianon Uity
S0 4.0 [ +08 one-half cycle ane-half cycle (B} (dE}
B2 85.0 [ +0.8 132.4 139.5 0l 1.5
a0 Bd0 [ 08
T4 0 [ *0.8 Function : 11. High-Lewel Stability
740 4.0 e =4 High-level stability ower 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary,
&80 5.9 [ 4 Time Perlod o Facord SFL at i
=3 FeT) 5 0B Apply Signat Raferarie SPL Sancligion oF The Daviated value Acceptance mits
a4 B8R0 [0 =18 [min} {dE) Pariod {d8) idB) (dE}
T 540 [ +0.8 5§ 1290 129.0 oo 201
430 450 0.0 0.8
4.4 a4 [1] ] Uncertainty of measurement
R 390 [ 0.8 Maximum-permitted uncamainty
340 39 5] Fx] Furkticn o R el
290 29 1.1 1.8 i AdEl
11 inedication at the caloration check freguency 030 Hot applicatls
Function : B. Tone burst response 2) Selfgenerated Noke 0,19 Hot applicable
Tirne Tone burst Measured Dedated ) Acoustical signad tests of frequency weishtings 430 0.60 1 L0Hz bo dkHe)
\Walghting duration, T [ms) value (dB) waluz (dE} Free-field sound pressure responss Level, ) 070 {=0kHz ba 10RHE)
200 126.00 1] ) Electrical signal tests of frequancy weightings Q.20 .20
Fast 2 109.0 17 5) Frequency ard lims veighbing & 1 kHz 0.20 .20
0.25 99.9 0.1 6] Lone-Tern Stability Q.10 Q.10
Slcres 200 119.6 ] 7) Lt Lineanty o the reference Level rarge 030 .30
2 100.0 o B) Tone burst response Q.20 .30
200 T30 a0 [T Peak € sownd level [ 035
LAE F] [ [E11] (101 Dvarioad indication 020 025
0,25 905 0.1 |L:I'I Hignh-Level Stablity Q.10 .10
Function : 9, Paak C sound lavel Fernarks. 1. The accoptarce Umit s for She deviated value,
Humber of cyclas Articipated Maasurad value Daviated value Acceptance Bmits 2. Aeoeptance lmits was ECA14T2- 52013 Class 1,
in test signal Value (B} ) (dB) (B} 3. The coverage factor & = 200
Corrplete
e 1254 1253 4.2 =20 < End of Raport -«
i 1284 17410 04 210
half cycla
Higatiae
eyl 124 1240 04 +1.0
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Certificate of Calibwation Ceniffcane Ne 2-ELM-218
Me 301418
Cusmer Faa e
. Indigazian at the calibrazion check =
Matae LR ANALYET AN ENLIMNEERING CONSULTANT O0LLTI Centificass Mo : 1-3LM-224 Lot it D b ALY,
WL Seming HNeminad Huiure v Afier Adjun F———— Aorpance:
Ak #1 5o Lok 41, Sushure Rosd, Dapgstak. I No: Reg2ili(1481 » 4
o i i oyt Py S FAST/ &/ 37-038 Lewel (U ERH Ry ERR Ldmit
e
Calibrater Soiting B B Ty iy ] e { & k)
A st et Bt 1900 By |4l AT 141 ] (kL] 0 0 ]
Mesismen ilen | Somarad Level Mewr Microphons {lass ; 2
Roie Abncluie sensinvaty wis edablished by e ise of Somd Calbraor Braod SVANTEE. badal §1 36a, 9
Mazisbaciorer ¢+ LARSON DAVIS Microphene Moded < 175802
Mo LaT2 Micrsphane SN 0 811712
S Manrer 0T8H Frosmnplifler Mokl : PEMLYTIN 1. Self-generated noise, Microphene instalied
[ LIAE.EFM, 561 Freamplifier S ; 03607 MEE Sy i oo
Ty L : 2
Resedulion &l 40 lmrarrers St 1 Lned PAST 1IN
I Wy sl
pa ek i U Weighting i A2l
A 308 il
Tersperamsre 2CEIC
Harsidity SOHE| £ 20SHH 3, SeIfjamrilnd noise, Microphone replaced by the electrical input signal device
[ranmanc Prowsars |13 o & [0 hFe UL Setting
Mpmared | UNCERTAINTY
Reveived Dan 26 Junc 1023 FAST -1
Calibrated Duz 20 Juoe 3023 NEIE Welghding B =iy
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12, Dwerlosad indication
. Level linearity inchuding the level range controd LU Setring Aol Accepeancy
UL Sevring ST frra— [— e e LRCERTAINTY
- UNCERTAINTY FAST ( A/ IT-15% [k Limit
FAST /& REF Ll ERR L $TO Semng A Ceam edm
UL Range iy 1y Lo 1= any (EY 14 Pt co-halFapele T
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114 1an LT (¥l o = e i
rraind 2 3
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11. Peak C Sound level
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Pasitive kil cyeke (T 132 -z 0z i
Negative haif yele (L 152 o 1
The st seimad ooty e the e calibeud. Thaie i AL o of e

lmnswm That ek Folatid Gy e O b b ahall i by i Pall, wleimd J.nl.l._.laﬁ |......m:1 1 uﬂu



©

et

ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate Moz (PEDZI0EVIEA

Calibration Report

Certificate No.: CPRIZI0ZIEA

Equipment: Sound Lewel Meter
Operation Mo.: CPE0ZI0TO045 Manufacturer: RION
ModelType: HL-6Z {Meberl, UC-58L (Micraphone], NH-26 (Prearmplifier)
Cert]ﬂcate of Caubmtian Sevial Mo DO13035T (Meter], 02373 (Microphene), 00391 (Freamplifier]
10 No.: LIAE EMAZ 10442556
Ambiant Tempsarature [Bezi=C
. Falative Hurnidity: [500:15])%
Equiprment: Sound Leved Metor Prassura: (1013 & 1.5 kFa
Mathod of Calibration -
Manufacturar: RIOH EC HL6T2- 303
Condition of this rewlt of calilration
L. Aeferance sandsrds instrument -
Model Type: hL-62 (Meter), UC-59L (Microphonel, NH-26 (Preamglifier) T T =T T TR YT
; [ IStandars microphene 4180 FT8T490 AAI02A-22 & Hovemiber 2023
Serlal No.: DO130357 (Meter), 02373 (Miomphonel, 00391 (Freampiifiert 2Y|Rabirany Function Gereratar AFGaCE1 | LOI003 | CRIUZSL0MIEA 7% Jume 2020
3i{Programmabie Attenustor PAS 2755 EF-003a-22 30 October 2023
10 Mo,z LIAEEMAZ 1042556 365 Digil precesan mullinels BEAGA 2610014 CRINZACZIIEA 14 Newamber 2073
51| Pressure humidily ar PTUSO0L FOsA0002 CLI-FZ3Ee 20 Manch 2008
Custormer: United Analyst and Engineering Consultant CoLtd Temperalure Tranimitte: COR02I019E6EA 25 Mily 2029
)fPressre fumicity anel Pl Fosdonis [0 |-P_m¢52 4 April 2009
hddrass: 81 Soi Udormsu 91, Sukhurmvit Foad, Bangchak Tem peratare Transmither (O aTEA 25 July 2024
Phrakhanong, Bangkok 10260 7i|Perforrance Audic Analyzer UBSOSE | MYSESIO008 Em;mgﬁ: F}::;;:E;;f;a
" 1 2. This result of callbmtion was found accurmte as shown on date and place of calibration only.
e ete e 3, This certification & traceable 1o the intemational system of und maintaned of -
Anfenence standards instrumert Tor Acowstic function
Calibrated Date; 3 - & August 3023 iational Institute of Metrolagy Thailand)
Aeference standards instrumeant Tor Electincal functicn
laguied Date: T August 2023 - Mational Instibute of Metralogy (Thailand]
- Ekectrical and Etectronics instiute; MSC Acoredied Calbration Ho.011%
Calibrated by fs. Juntapom Kunhakom

fesult of Calibration::
Function : 1, Indication at the callbration check frequency
Reference Meazured valus Acceptance limits

Desiation

@',_« Araustic Sigral (B} {a8) (dlE} ta8)

500 0.0 CE] T

| M. Sittichai Swaksumgawons |
Group Manager

Approved by

et - Absolute sensilivity was establshed by the we of the Sound Calibeator RION Type NC-TS 50 ) 39515278

This repori was prapaned cectronically using opplsable elezionic sgemurn. Frinting or copy of e are considened os & copy of the document.
The meperted unsertainty of measurement vas based on stardand uncertainty mulbiplied by 3 coverase fackar (k)

providing = bevel of confiderce of approamately 85%, This cedficate may not be reproduced ather then in il meept
With e i wiRtan appeceal of this Fectical and Electrenics Babiute, Foundabion far industial Desslopment
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ELECTRICAL AMD ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Cartificate Mo CRAZ02T1EA
Calibration Report
Function @ 2. Self-generated Moise
2.1 Microphone Installed
Maasirad value
1dg)
163

2.2 Microphone replaced by the electrical ingut sinal device

Frequency Measured valus
Weighting [
Arwarghitivg 121
Cwenhing 185
Lvearhting TS

Funetion ; 3, Acsustical signal tests of frequency weightings (Withaut Windscreen)
iater free-field acoustic response at a level of 81 4B,

Fraguancy

Deviation from varkous Frequency Welghting Response Curve

C-emighting A-eighting Zfieighting Acceptance lUmits
(hsh (a8} (dE) i) (dB)
125 0l 00 [ 1.0
1000 oo 00 [ =4.7
S0 1] (1] (] +1.5 25

Funiction ; 4, Electricad signal tests of frequency weightings
Wesghting nebwiork résponze with rélative 1o 1 kHE

Dedation from wvarlous Frequency Wesshting Responsa Curve

Fracpmney Cofleighting AWelghting Zelghiing Acceprance Umits
(Hzh (R} (dE) 1dE) ()
B [ [ Tl =10
¥ CE! 1 o =10
=] oo [ Tl =10
] an (L] 0.l *110
1000 [ w0 [ k]
] CE oo [ 10
00 (1] [T [ =10
EE [ 5] [T L
16000 13 13 Bl 315 160
.
Pogn3ale tenaslunuRy
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ELECTRICAL AWD ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Cartificata o,

CPAGEHIIGIES

Calibration Report

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Maasured value Deviated value Acoaptance Lmits
(dE) i)
Cowighttirg 4.0 [ +0.2
oweahig 540 70 FE]
Toweghiing ERE] [T FE]

5.2 Time weighting at 1 kHz

Time Measured vaue Devinted vaiue Accaptance Limits
Waighting (dB} (dE} {dd)
Fast 4.0 [ 101
Slow 29,40 [ 0.1
Theg I [0 O]

Function : &, Long-Term Stabfllty
Lorg-tenm stabllity over 30 minutes, with steady 1 kHz signal at referonce level,

Time Périad to Refereics Record SPL &t
Rgply Signal L Conclision of Tisia Desdated value Acceptance limits

{rnin} (d) Perind (dB) {da) o)

5 L] .0 1] 0.1

Function : 7, Level Linearity on the reference level range
7.1 Level Linearity an the reference level rarge, Upper
Anticipated Measured value Deaviated value Acceptance limits

Value (4B} () () {8

5.4 W0 9.0 +08

3.0 59.0 a0 +0.5

104.0 1c4.0 [ +0.8

1080 1090 @b 108

1340 1540 [ 08

1180 1180 0.0 +08

124.0 1240 0.0 +08

128.0 1350 0.0 +08

150.0 1300 0.0 +08

1310 1310 0.0 05

1320 13240 00 +08

1330 13340 a0 +08

134.0 134 on +0.8

1350 1354 [ +08

156.0 1344 .0 +08

157.0 1370 [ +08

Page 2 of &

tenmslamoun



dlednpiect

ELECTRICAL AND ELECTRONICS INSTITUTE
FOLINDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Ho.

CPI02INZVIEA

Calibration Report
7.2 Leval Unearity an the reference level range, Lower

ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

el

Cortificate Mo:  CP20230291EA
Calibration Report
Function ; 10, Chverload indication
Foke Faisirac yale [dgilw Daviated valua Acceptance Umits
one-half cycle one-half cycle {dE) (da)
135 1395 [Fh] £15
Functlion : 11, High-Lewel Stability
High-lavel stability owver § minutes, with stesdy 1 kHz sigral, 1 dB below upper beundary.
ﬁ;?:ﬁr Aeference SPL m“:‘?gr‘s?f | Devisted walue hcceptance limits
{rmind (dah Period (d8) (dE} (48)
5 125.0 120.0 ] #.1
Uncertainty of measurement
) T, faximum-panmitted uncerainty
Function of mieasurdment
(o) (o)
1} Indication at the calibration check frequency 0.30 Mok applcable
2, Sll-garmrated Noke TNTi] Mot applicahle
W Acoustical senal tasts of requency waihtings 50 060 (10Hz 1o ARz
. Erpa-fiekd sound pressure response level .70 (4kHE to 10kHz)
) Flectrical signal tests of hequency weightings 020 02
5) Frequercy and time weighting st 1 kHz [F] 0.2
! Long-Temn Stakiliky [FET] .18
T3 Ll Lirvsarily Gy e nelererics |evel range [ED] [ES
61 Tone burst resgonss [ 0.5
%) Peak C sound bevel ¥ (L5
{IeT Everlcad indcation [F] 025
{iTHigh-Lavel Stabliy 010 (5]

i, The scepptarce Umet s for the dedated value.
. hcoeptarce limits was ECA1672-52013 Class 1.
3, The ooverage factoe & = X060

Farnars

-~ Endl of Raport - -

Fage 6 of f

Anticipated Measured valus Deviated value Aeceptance limits
Value (dB} (1= (Bl {de)
§a.0 .0 oo 205
[0 B30 Qg 08
Ba.0 8.0 (L] L]
5.0 T80 ad +08
4.0 Ta.0 1] 208
20 65.0 [X] +08
64.0 64.0 @ 208
2.0 8.0 g £0.5
54.0 51.0 aa 405
w0 3.0 ag 208
44.0 44.0 Q0 $08
EET) 6.0 an 08
wao 4.0 [EXE] 108
=0 ] 0.1 +D8
Functicn : 8, Tone burst response
Timne Tone burst Measured Deviated Acceptance Grmits
‘Weighting duration, Th (msh value (d8) valwsa (d8) (i)
200 1260 a4 205
Fagt F [CE] -1 +10;-1.3
[F] (L] 11 10 54
20 L L] 0.5
i 7 1060 [T T0:54
] 1200 24 0.5
LAE F 1000 (1] +1.0;-1.5
0.25 505 12 +1.0; 340
Function ; 9. Peak C sound level
Murmnber of cycles| Anticlpated Measured value Devdated value Accaptance Umits
in test slgnal Valuwa {di) (df) {dE} {da)
Sulnpi. 1254 1252 a2 420
cydie
PrAE 1294 1240 03 +10
hall Cycle
Meagative
12494 12 43 1.0
haf cycle 3
'
PPage & af 6
4 enanslunaugy
PN A TIVE IR TRUARENT CALIBRATION LAl
BT A TIVE BEETRUMENT 0, LT, ikl nee
T MCHE 11, SO SN TINAK RS | TA s KA
AMPHIUE A L SARLT PRARAN FROVIRGT 10046 THAN AT
TEL: PP 1 -5l | FAN (G- - T
Certificate of Calibration
Cistnmer
Mama AUNITED AMALYST ANTI ENGINEERING CONSULTANT CLLTD. Certifieate Na 2 TFELAA10
Addreas

B 50l Lidomsuk 41, Seblumei) Roed Basgrbak. Frabamng, Basghok
la2en

Hogust No s Rage 202041 360

Uit Lmder Calibrstian Danaily

Memmgrerrare B + Sawnd Level Meter Wbrisphons Claax; 3
Sl (netuarer + LARSON DAVIS Micraphoat Midel - J75AIH
[T} +laT2 Mriphon: SN | JAISH
Serlal Number © SOSIes Poeamgiifior Moded - PRMLOTIR
m  LAE EFML IR2562 Prearcplifier 58 . 036084
Enchnmn Gl d8 |etrurres Seatin - Used!
Calibratian Environment s ety
Tereperature O
Hersidiy S0 %RH & 0N
Baromienic Freisure 1013 WP # [0 kP
Received Dute + 21 June MO
Calivrussd Dase 23 dume 2005
Calibealiis Procodurs Inhossg mathod CP-SLM-01 based on [EC 61672-1 : 33 Elnewescesntios ~ Sound lovel meters - Pan & Periodic teas
Lacaion of Calibeation © Lab Acrusii
Referemos Saandserd
Isitritcrd Hrand ods| = [haz calibration Tracehibay
Stasaterd Micrphass GRAS AN 1RITE & Ovanher 2311 GRAS
S frequessy Calbeooor Caxsl et -eal (G 29 Juse D03 =
Ay Ceeemran Sk S| (2 1] AT Dhchober MY WE, llaciric
Pate

The srported wnceriainty iy hased on sandand useensing madtipliad by e Caverage Factork =3, providing 2 level of costidence approccimately 95 %

Calbrated By : e Aggrased By ¢ 41;&
W, Moppadon | sangart Helr. Pactt Peliathorenm
Calirprios {(fMicer Calibeion Engitsser Seperisr

Tseae Date: I3 Jure: 2023

The iy vty i e 77w Ealibran, The cemtficsss skl | ot b st #iid o fol wifuimd mviies sppreval o o Besovaste e

ionenslimauny

MR ATIVE INS TRUMEST (A LIBRATION | AR
IRV ATIVE IETRLSTWT OO, LT, I 098
TR M LA SO SURTINAKDRSY 11 TAMISIN BANG KAXT

SVIPHRIN BUA RS PRELYSA MILT IR A PRI (R Lk THATL AR

THLL shaied | D001 FAK: 180K

e
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Centificate Mo D-ELM-ZI0
Rexiest N Reg- 20001187
L. Indication at the calibration check frequency
UL Senisg Nemlend Eefure Adjust After Adjuv AcEeplanee
UNCERTAINTY
FAST LA ¢ ¥ 00 Laval LILES EHR u ERE Limii
Calitewar Sermmg 1B B (B 8] B | £E) (=dm
1000 Hz |14 4B 158 145 O 1545 A nz ns
Now Abantine sessaivily wan estaMishad by the ise of Soasd Ciliines Drand 350 Model AC-J00 SN AC-ID00010ST
1. Sailf d nolse, Microphane installed
ULC Setting
W o i
T tessnred | UNCERTAINTY
LAUC Welghting [ i dm
i M ol
3. Seff-generated noise, Microphone replaced by the electrical input signal device
UL Settig
Meavared | UNCERTAINTY
FAST 1§13
ULC Weightlag (B 1+ diiy
“ 238 [T}
< pitl ol
z s L8}
4. Acoustic signal test of frequency weightings [Without Windseresn]
Ty e — Ascepisngs
LLC Somting UNCERTAINTY
Weighiisg Reipens curee Lirmit
FAST / 37-138 A s z - i
Er :
ST Setting iy (C12) iy A 128
124 1k i 0l i Ty a0
10400 Haz nn on in L1 in
2000l no un 0y o8 a0
HOE0 He i ALi % T &0
Tha s - eyt by Fal e ity sl of thr et bureeee

tonaslimauny:



INNOVATIVE INSTHUBENT C ALIBRATION L AB
E

ISV ATIVE INSTIUSIERT CALIERATION LA

BT TIVE BETREIERT C4h, | T WEAD-ORTH E TRV ATV ST

= LW IO 13, %00 UM TGRS 11 TAMIRN BANE KARD T EH M0 S0 SURTINAKCRN T4
S0 PHLERAMIT PRAKAS PRUVING L 10545 THAILARE ANIPEHIE BASAE PRILLSAMUT FILAKAS UV ICE 10040 THAILANT
TEL: (66KI21 1428801 FAX FaTHE 1 kL TAN: (-1 1ETHE et et e
Fage-dfis
Cemwficate No 23-BLA-2E Cernficiie Mo FAR R
Registsi No Ry HEI-13E7 Regueni No Heg 1357
7. Lang Term Stability
5. Electricad signal test of frequency weightings, Wisighting network res pang with relatie 1o 1 kHz UL Setring Mavared
WL Setting Thestarina from variss Frequency AsoeptmE —
UNCERTAINTY FAST ! &t ¥hida uuc
T
FAST | 5110 Weightiag Respent curve Lt pry— -
STD Settieg A (B (i I il { = dy (BT | 1145
(A az Al - 1]
Fanl 14
125 He ALl un s 1 5
D] in
250 He Nl il it 1
300 Rz i on ¥ . Loval lingarity on the reference bevel range
I He [ [ - [ i “Seiring. Amieipaed Deviation e
INCERTAINTY
10 Mz no n an 0 FAST AL ITi08 REF e ERR Limi
A0E Hz o o an in ST diE () A (1] i+ B i+ B
B He i il ai s Lo - A . b
134w i o a0 L
16080 1x a1 A 4 +5, 1N
1200 =] 1] an L
6 Frequency and e weghtings st 1kHe ez e i) L) Jj
LU Sening ST Measared Aeepum 11800 s L] ub u
UNCERTAINTY ™
FAST (37190 REF e EnR Lt e L oz i L}
m— 105 0 ™ LX) e i
UL Welghtisg = R Ty P+ dm [ +am
() e 1048 i 5]
A 1am (i (1] (153
L L s [T
4 fiang (R0 no nl 0z
L m " s -0t [T]
- am (1] e n1 P ™) i Al o
a3
wam " iy ol "
W S ST L Accepian
e i UNCERTAINTY g ok it e A L
F-LIBi A HEF LUES ERE Limk TaE0 R s a1 (]
WL Tine Respane (L1 i) kil i =iy |2 dith B0 a8 e Al ik
] [ 14 (T ol ] &4 ans a1 Ll
Slow L4400 1148 ] 02 8 . i bosis o LI
Leg 11400 1140 o ol e % flaid ) Ll
450 “ wa o (8]
Hm - n e [
o Lo i o LI
i = Ha i [

Tas cosariy. rubated s s e bwew sl bt “-'-f--fbulur!m-nhm"w-lﬁl—m—t—m"flflmnlﬂﬂﬂlj L] Tha swmsdog vsbarend ety o e ew pab bt |r1enl'lﬂcmllw|wwmuuhwm:m\i.(nﬂmmwuudlt1J.l!

T ACALIIR

ST ATIVE INSTIUSMENT CALIRRATIIN LAl INNUAA TIVE IS TN W AR

B RN A TTVT B ST ENT 1 TEAL ¥ m IRV ATIVE BESTRUMERT £ 00, LTT HIEAD CFFH] m

> v « + A ik B - T MR 08, b e ke

11881 LT INAKETRA 11 TAMERIN [N AT AR L, S AU TINAKEIN || TR MRS BN KAL T e
AECRERITE

_f e S gl i ABIPEIE MANG PIILLSAMUTT PRAKAR FROVINDE 10546 THALASD

SSIPHIOIE IS PHLTSARMUT FRASAS PROVEGE 1040 TIALLARD

TEL: 1BRRD] I-S8881 FAX 168 K-1006:THE TR | A | Sl AR C80 2 | P T1D

Cenificats N 2-EEM-250 wrtifica b T B2
BRepssil Mo Hogasd N Reg-2003-1387
12, Qwarload indication
. Level linearity including the lewel range conirol UL Setiing Measpred Ateplence
N UNCERTAINTY
WU Setting KT Aleasured Acteptmacs e
- UNCERTAINTY wbinctlthan o Kt i
FAST/A REF [T ER Ll STI Setting e [+l P
VLT Ramge ('3 By {dB) i =iy [+ dBi Poosilive oastulf 1424
e i o £ a1 Ngative ste- bl cyele 1427
10 1140 os i [ Yy
10. Tone burst response
UUT Seoting AT Anticipuied Wemsurnl Arorplance A i
o SRR 13, High Level Stability
Al Tencaurst el KRR Limit UL Selting Meznural Ascqptange
UNCERTAINTY
UUC Time Respare Ams) 4R 4By (ol i+ dB} FAST/A (301 [HES Liimi
M 350 o | ST Setring 4dBk L+ dE} (BT 1]
Fust 2 (0T 1na 1 kil vl
ngs =0 1§45 é Final [$141)
L) 1288 125 A Dvimied (1] &l (K]
Shirw ny
H o s @l #0.-50
m 130 1240 LL] ]
SEL 2 ] (el W) S0
gy Emd of Certifiente
(%13 [[1 Eet] @1 =18, -50
11, Peak C Sound level
VLT Seriing Angiipuied e red Asoylmee
UNCERTAINTY
AT/ C/83-142 REF (R ERR i
STD Serriog idBy idHy i i =B} A = dil}
omplere cycle 4 1306 -1 i
Pusitive half cyele (2] 182 U] 0z in
egative ha¥ ceh 1364 362 4L 20
Thas macing vodasoad ey o vl spimt v B Tlor oot i sl vt o repestiored Ty o fll, ko sorrem aperoe ol o4 187 nmavares bareemr gy, | The rumadoe relaad oy o S o cabbusgcd The oevdiwe thall wn b rrprohaced sarop w AL = ehows STIRe apperval o 9 bwavated |

tonanslainauny tonanslinauny



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-45 11 Sidnthom Rd Sangbume, Bangplud Barghkok 10700 THAILAND HAC-TISI-TIS 17028
Teh-2435-8800 Fax(-2435-1679 e-mailcabcentengyithiphomucom htpiwwwislthiphomoom  CAUBRATION 134

Cert, No, 1 ACL231E2

Pages ¢ 1olf8
- ¥ .
Calibration Certificate
Equipment ; SOUND LEVEL ME.EBR
Manufaeturer ¢ RICN
Muodel = NL-62 | Microphane UC-SSL ¢ Preamplifier NH-26
Serlal No.: 0013035 / 02371 { 00390
1y N UAEEFM. 1082556
Conditlon As Found : GO0
Customer : UNITED ANALYST AND ENGINEERING txmsi&fﬁﬁ‘i‘m

£1 S0 UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
PHRAKHANCONG DISTRICT, BANGEOR 10260

THAILAND.

Location ; .
Ambijent Temperatare : (230 =3 ) o
Pressure @ (13 w3} kla
Relative Humidity @ [ 500 £20 } ]
Received Date ¢ 9 MAY 2023
Calibration Date : 0708 JUNE 2023
Dhate of Tssme : 09 JUNE 2023

Calibrated by : Nathakom Pisutpaisan

w7 phop

{  Thanakul Peichurni

This certificate is issned i accordance with the reqguirements of ISONEC 1725 standand, may ool be reproduced
waher than m fidl, excepi with the prsor writien spproval of the hesd of Calibration Labombory.

enaslunury

OF-TS 1 2001 ]

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R RN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL231EZ
Job Me.  : VOGEACDIED

Pages @ 3of8

Summary of Measurement Resuli :

Unceriainty | aaximum-permitied

Parameier Pass | Fall uncertainty of
il mecasurement (dity
1. Absolule seasitivity A 2 NiA
2. Self-generated niise v 03 NiA
3. Acoustical signal tests of frequency weightings ! ;
125 iz v 03 6
1000 1z v = 3 b
B000 He v 03 07
. Electrical signal tesis of frequency welphilings 5
For 10 Hz 1o 4 kHz v 0.3 g j{l =
For > 4 kHz 1o 10 kHz v [E: s
Far = 10 kHz 1o 20 kilz ¥ 03 i
5. Freguency and time wekghsings a1 | kHz s 02 ARG
| Long - term siability ¥ - il i
7. Level linearity on the reference bevel range v 5 02 ]
6. Level linarity inchuding the level range conirol ¥ 02 03
9. Tons burst v [T e
10 Peak © sound level v 02 0,35
11. Overlond indication ' = i .25
12 High bevel siability o - il ol

Motz ; Pgas/Fail evaluation for cach parameter,
will be comsidercd together from the acceptance Timit and M'Mqﬂmmqmrmiﬂzd unceriamiy of miasanemint.

OF-TS12-04 0400114

g

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACLIIIR2
Job Me. : VOEGAC AL

Pages : lol®
Calibration Procedure : CP-AC-01
Calibration Methed :
This equipmint was calibrated by based on IEC-61672 3{2‘]]3] mﬂ’ﬁrml‘-‘\‘l miter (SLM).
Thhe SLM had tests s0 Acoustieal and Electrical signal tests of frequency weightin with Ar chambir and Reference

Stanlard Instruments.
Far tesis resulis of ench items were made by ohservation of each Tnstruments display and also with SLM s displry,

Condition of this result of calibrution :
| Reference Standard Instruments -

Tistrumenl Model Serial Na,

Wavelorm Gererator KERITEY MYHBROITUTH

Wavelorm Cenerator 3511 MY52302742

Digiial Multimeter 334614 MYS3220104  EEL wam uag.mn
Digital Multimeter EEETIEY MY S 3250 EEL, n?;gm

Diigital Multimeier Il A MYEHZA2TI

Programamable Attenunios MAT-1070 6210014

Condenser Microphane EIE 07000

Mensuring Amplificr HA-42KAl JA56(MBS

2. Thuis result of calibration was found accurate s shown on date and ﬂmufuulir&lhllfwﬂﬂimﬁ.ﬂnb.
3. This certificate is maceable to the inlermational system of wnit maindaired ol

3,1 Nastional Institute of Metrology (Thaitand).
3.2 Thaitsnd Institute of Sciensific and Technological Resaarch (TISTR).

londans H’J‘Uq&l
Pe

QF-TH1T-04-04-1 0664

SITHIFPORN; SITHIPGRN ASSOCIATES CO,LTD.

tenaslunuRy

FrRacinEny CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. Mo, 1 ACL231ED
Job Mo, 1 VOGEACO062
Poges 1 dol8
Result of calibration :
1. Absolute sensitivity
Reference Mumsured
Acousiic Signal Walue
(dB ) (B
930 (1.585) B4l

2, SelF-generated nolse
1.1 Normal test

lasured Value
(4B )
14.5

2.2 The microphonc of the sound level meser was replaced by elecinical sigral iﬂn"l-m

Frequeney Messured value

Weighting b

A = weight 9.5

- weight 13.9
Flat 133

3, Acowstical signal tests of frequemcy weightings
Meter free-field eoustic respanse at a level of 84 4B

Frequency Dieviation from various response curve (1)

(Hz) ; ok Acceplance

Flat C-weight ‘w Liesiis
125 ih3 3 3 =10
1000 .l 0.l 0l +0.7
001 0.1 0.1 0.1 +15,- 15

'
tenaslupufy

QF TSI 20441020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cori. No. : ACL23182
Juh Mo, 2 VORRACIGE
Pages : Sof8
4. Elecirical sigmal tests of frequency welghtings
Weighlmg network pespoese willi relative o 1 kHz,

Freguency [eviation from varios frequency weighti e curve (dH)
[ He ) N -y eosplance
Flat C-weight A-weijght L
&3 0 41 R &0
125 ] 0.4 0 =10
250 [T o 0l =14
500 0.0 o0 0.l =10
1000 i) [ i ol
2000 o0 i) T £
400 a0 o ] 2107
ROOD ol (] 1 +1.5,-25
L6000 i) -1.3 -1.2 + 25, -16.00

5, Frequency and thowe wekghtings ae 1 kiz
5,1 Freguency weightings at 1 kliz
Anlicipaied | Measured Devisted | Acceptance

Frequensy Value Value Value  Linis
Weighting (dB ) (i) (dB ] (dB )
A - weight L) 940 _E 403
- weight [ 9400 [ 02

Fial 9400 94 [ £0.2
5.2 Time weighting at 1 kHz

Anticipated | Measured Deviated Acveptanoce

Frequency Value Valus Value Limits
Weighting {dn ) {48 ) {dh ) {dB)
Fast 4.0 940 [ £
Slow 44,0 4.0 0 =01
Leg 4.0 4.0 L] 211

. Lomg - term stability

SLM Display | SLM Display | Deviated | Acceptance

Freguiency &l midfal il final Valoe Limits
Weighling [ By 148 § [ dH ) 1B )
A - weight .00 840 0 201

enaslupury
s .

QF-T51 2040421

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
ARERTTANE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACLI3IR2
Job No. : VOSRACHIG2
Pages : TaofB

8, Level limearity including the level range control

Anticipates] | Measured Deviatad Acceplane
Range Valye Vikue Limits
(dib) (di) 4y
Autg % 940 | 4R
i, Tome burst response
Time Tane burst Antieipated Messured
duration, Th Cyele WValue Value
Weighting {ms) (AR (diz) (d8) ¥
0,25 1 1080 7.8 00 NS0
FFast 2 B 1170 1169 -1 1025 ¢
200 RO 1340 1340 00 w0 | ;
ZE 3 ! 108,00 1079 a1 15550 B
200 B0 1276 1275 4,1 P
025 1 99,00 R4 0.2 -l.{“:"% i
SEL 2 B 168,01 107.% 0. 1025
20 S0 128.0 1250 (1] =0
1. Peak ' sound bevel
Number of evele Anticipsted | Measured | Devisted | Acceptance
in Value | Value, Topesk|  Value | Limis
test signal [ (B ) (dn )
Contl 1330 RN ! 00 20
One 136.4 R 04 420
Numbser of ¢yele Anticipated | Measured Devinted | Acceptance
in Value Value Value Limits
st signal a8 ) (dB ) {dl) (i)
Canti 133.0 1329 Al £1,0
Positive hall evele 1354 135.1 1.3 41.0
Negaiive hall eyl 135.4 13540 1.4 i1.0

lilﬂﬁ'l'i‘hi UAU
;—_‘ e

QF-TE 124002060

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEEDEEOREN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACLIIED
Jdob Me, ¢ VORATIIG2

Pages  : Gofl 8
7. Level linearity om the reference kevel range
Anticipated | Mensured Acceptance
Valwe Valus i._II'I'1F~
(4B ) (dB ) R
137.0 1371 e
136.0 1361 HLE
135.0 135.1 %
134.0 134.1
1330 1330 LR
1320 1320 HLE
1310 1310 [ 4018
1280 129,01 [0 408
1240 124,00 [0 40,8
1190 1140 ] LA
11440 114,00 [ 0B .k
K] 161900 00 0.8 v
[T} 1040 [T 08 5
Qi 0,0 00 .5 E
4.0 4.0 i .8
#0.0 #.0 [ +0,8
540 &40 [ 1.4
70.0 9.0 00 .8
740 74,0 (0 0.8
0.0 .00 00 4.8
4.0 54.0 0 5
S0 50,0 0
A4 5.0 [T 18
400 49,0 [ .
440 0 04 .8
300 30 () .8
340 4.0 il L8
300 ] ol .5
200 9.0 0 )8
280 IR0 [T &
] 6.9 0.1 ol E
260 259 0.1 L
2540 4.9 4.1 &

nASLIAIUSA
= :

OF-TE1 20020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RESORIARES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Mo, : ACL23182
Job Me.  : VORACIMG2
Pages : BolB

11, Owvertoad indlcation

Measured value { dB ) Devialed | Acoeplarss
Fosative Megative '-'Qalg 'm_
ooehall cyele | onehalfoycle | (aB} (4B )
§9.5 53,5 00 215
12. High kevel stubility
SLM Display | SLM Display Dieviated i.miﬂnﬁi-
Frequency at initial at fingl Value Limits.
Weighting B ) (dB) (dB ) (B}
A - weight 137.0 1374 [ i

The reparied unceriinty is based on a siasdard uncerlainty maltiplied by caverge factork =2
ar any value following calculationproviding o lavel of confidence ol approgimabely 95 %

— End of Calibration Certificate
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7. Long Tarm Stability
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FAST  §3
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Finad ET
34 e i il 15
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250 He el &l i & ]
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1008 Hr o i) L} ] ERCERTAINTY
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4N ni an i T FTD i ) {amy - (2l frdm
FO0 Ha @1 -l (] A m (L 080 8o I
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5000 He -0l Ll Al <&, -INF.
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&. Frequency and time at TiHz Lm 122 it st it
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FAST 110 HEF U ERE Ll il ie 1140 a0 &
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FAST!A REF [T ERR Limit STD Setiing — (adm [adl
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URCERTAINTY
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FAST /€ ) U542 REF e ENR Lk
ST0 Seiiing dm it Jany 1= dity £ dity
Comphes cycte 114 138 a5 Lo
Positive halfl cycle 1344 152 R >
egaive il cycie 1364 383 33
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1. Indication at the calibration check frequancy
Name UNITED ANALYST AND ENGINEERTNG CORSULTANT O LT, Certificare No @ I35 M-221
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la2e0
Calibeator Selling ey i) Iy fan Lyt i +dH} [EX 1)
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10006 Hr 14 A0 1t ([T 13 1M 0 nz a3
Memurernene e | Sovnd Lavel Wheer Miraptune Cline - 1
Mot Abssluie seaitivity was calablished by the e of Sound Calbraior ) 5% ANTEK, Model 5¥ 54, 58, 73248
Maralchiret LARSON DAVIES Mimephone Model ©
Mladel Larn Microphos:s SN 0 011736
Sevial Nustiber LLE ] Preamplifier bidl . PRMLE TR 2. Mfﬂ erated noise, Microphane installed
. " ULE Serting
18] UAEEFM. | 15860 Pregglifier B4 G083 - Al UNCERTAINTY
d FAST/ 3018
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Calibeston Procokes: ¢ Trehorss metheed CFALM 01 hased on IEC 61 A i (8]
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Mo ST Sawting 1B = 4B I# lrdl
Tha reported uncerminty is based on ssndard sncmaiany v ipied by e Crvorage Factor & =1, prowiding o level of confidenes approsimarrdy 95 % 123 Hx nl ol L [ L} m
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Calibration Certificate

Cert. Mo, : ACL24063
Fages 1of§

Equipment ; SOUND LEVEL METER

Manufacturer : RICN

Maodel : ML-62 / Misrophose UC-59L / Preamplifier NH-26

Serial Nou: (0931458 / 01748 /DIS53

D Mo UAE EFM.0252564

Condition As Found ; GOOn

Customer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}
81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAR SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10250
THAILAND.

Location : -

Ambient Temperature : (230 £3 ) w©

Pressure @ 1003 £3 ) kPa

Relative Humidity : {500 £30 ) L™

Received Date : 21 DECEMBER 2023

Calibration Date : 18-19 JANUARY 2024

Dute of Issue : 22 JANUARY 2024

Calibrated by : Nathakom Pisatpaisan
Approved by :

7 Bl

{  Thanakul Petchurai }

This certificate is issued in accordance with (b requirements of ISOVEC | 7025 standard, may nit be reproduced
other than in fill, except with the prier written approval of the hesd of Calibration Labomtary.
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Tol +88 2433 Q3

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451481 Srimiham food, BEongbumng, Bangpiud, Baongkak, 10700 Thediang
Email : collbromionsithipham.oom
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CALBEATION 816

Cert. Ne. : ACL24063
Job Mo,z VOETACEIIY

Pages : 3ofB
Summary of Measurement Hesult ;.
Uncertuinty Maximum-permitted
Parameter - uncertalnty ol
measurement (dIE)
1. Absolube sensitivity 02 Na
2. Self-generated nofse 03 NA
3. Acoustical signal sests of fi
125 Hz 03 10,6
1000 Ha 03 0.6
BN Ha 03 0.7
4, Elecirical sipnal vests of froquency weightings
For 10 Hz 1o 4 kHz 0.3 0.6
Far > 4 kHz to 10 kHz 0.3 07
For = 10 kHz w 20 kHz 0.3 L0
5. Fregueney and time weightings m | kHz 0.2 0l
6, Long - term atabaliy a1 0.1
7. Level linearity on the reference level range 02 0.3
8, Level lincarity including the level range eontral 0.2 03
9, Tone burst response 02 1.3
10 Peak C sound level 0.2 035
11, Overlosd indicatian 0.2 0.23
12. High lewel siability .l 01

naITAIUAY
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CALIBRATION LABORATORY
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Calibration Procedure :

Calibration Method :

CP-AC-01

Jab Moo
Pages

This equipment was calibrated by follew on [EC-61672-3 (2003} Sundard for sound level meter (SLM).
The SLM had tesis to Acoustical and Elecirical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard Irstruments,

: VOGTACHIS4
: 2ol

For tests results of ¢ach inms wene made by abservation of each Instrumens display and alse with SLM's display.

Condition of this result of calibration :
|. Reference Standard [nsinemers :
Insirument
Wavelorm Generatar
Waveform Generatar
Drigital Multismeter
Digital Mubtimeser
Trigitnl Multimeser
Programmahle Abenesor

Candenser Mierophons
Mensuring Amplifier

Mudol Serial No, Cerd. No.
132104 MY4RDITOT6 EF-0008-23
33511B MYS52302742 EF-0010-23
ARA61 A MY 53230004 EEL.BF Mw02606
334614 MY 33200076 EEL_BF 250166
3346148 MY SHE4273 EEL.BF 318266
MAT-1070 52100114 EF-0011-23
4180 TR0 AA-IHDI-23
NA42KAI 14560495 AA-M02-23

Dse Date
O7-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FER-24
05-FER-24
14-FEB-24
14-FEB-24

2, This result of colibration wes found accurnte as shown on dase and plece of calibration for this calibrated ilem only.
3, This certificaie i mraceable in the intemational sysiem of unit malsiaised at @
31 Mational Instituse of Memalogy {Thailand),
3.2 Thailand [nstituse of Scientific and Technological Research (TISTR)

ionshiraun
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Pages 40f8
Result of calibration :
1. Abselute sensitivity
Reference Mesaured Acceptance
Aroustic Signal Value Dievintion Lt
(4B ) {dH ) (B ) (dB)
B39 (93.98) .0 00 +0.3
1, Self-gencrated noise
2.1 Mormal test
Measured Valy=
(i)
15.8

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

Frequemcy Measured value
Weighting (dn)
A - weight 108
€ - weight 16.3
Flat 7
3. Acoustical signal tests of froquency wekghtings

Bliter free-fiehd acoustic response at a level of 84 4B

Frequency Deviation from various frequency weighting response curve (dB)
(%) Flai C-weight A-weight l‘wu
Liznals
125 0.7 6 ] =10
100HY 0.2 02 02 =0.7
B0 0.2 0.2 0.2 +135,-2.5
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. Electrical stgmal tests of frequency weightings
Weighting nework respoese with relative i | kHz

Ceri. No. @ ACL24063
dob N, : VOGTACHI4
Pages : Sof8

Frequency Dhevmtion from various frequency weighting response curve (dB)
(He ) A
: Fiat Coweight | Avwiight e
Limmits
61 il 0.0 [T #1.0
125 ol 01 0.l £1.0
250 ol i o +1.0
500 0o ol [T 1.0
1000 00 00 [T 10
2000 0.0 ol i £1.0
4000 0.0 00 [T 1.0
8000 00 0l il +1.5,-15
16000 0 =12 =11 + 2.5, -160
5. Frequemscy amd time weightings at | kilz
5.1 Frequeney weightings ar 1 kHz
Anbicipaied Measured Dievimied Accepriance
Froquency Valae Value Value Limits
Weighting {dH ) (dB ) {48} [dB}
A - weight [ T 0.0 w02
= weaght 4.0 Lan) 04 =0.2
Flat 94.0 Gl K1 x4{.2
5.2 Timu weighting at | kHz
Antcapated | Missured Dreviated Acoeptance
Frequensy Value Vil Value Limsits
Weighting idm) (dB) (dB) (dB )
Fast 9.0 G0 00 +0.1
Slow 9.0 Gk 0o +0,1
Leq 940 4.0 00 £d]
6. Lang - term stubiliey
SLM Diisplay | SLM Display | Devianed Avceptance
Frequency at imitial ut final Walie Limits
Weighting [dn) (8 ) (B ) (4B )
A - weaght 4.0 94,1 0.1 0.0

lonaseduny

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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H. Level lincarity Incliuding the kevel range conirol
Andicipated Measured Deevinted Accoplanos
Range Value Value Value Limiiz
(dB § {dB ) (dBs) (4B }
Auta 4.0 4.0 o HLE
9. Tome burst response
Tieme Tome burss Anticipated | Measared Devinted | Acceplance
duration, Th Cyele Value Value Vialue Limits
Weighting | (1w} (dB) (B ) (dB) (B )
023 1 108.0 1060 0.0 1.0;-3.0
Fas 2 8 117.0 117.0 0.0 1.0;-1.5
200 B0 1340 134.1 0.1 HL.5
Show 2 B 1080 1080 1] 1.0:-3.0
200 Loy 127.6 1276 oa H1L5
025 1 950 8.9 01 0;-3.0
SEL 2 & 1080 1084 o0 1.0;-0.5
204 Bl 126.0 128.1 8] 0.5
1k Peak C sound level
Number of cycle Anticipaied | Measured Deviated | Acceprance
in Value Walwe, Lepeak Value Limits
lest szunal (dB) (dB } (dB ) (dB )
Continmous 133.0 1330 (0 2
e 1364 136.1 0.3 =20
Number of cycle Anticipated | Measured Deviared | Acceplance
in Value Walue Valuwe Limits
st signal {dB ) {dB) {dB ) (dB}
Combinuous 133.0 133.0 0 1,0
Pasitive half cyele 1354 135,1 0.3 +1.0
Megative half cycle 1354 135.1 4.3 +1.0

\onatshuAN

SITHIPORN ASSOCIATES CO,, LTD.
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CALIBIATION 5154
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Pages  © Gof8

7. Lovid linearity on the reference level rampe

Anticipated | Mensred Deyviated Acceplance
Walue Value Value Limits
(dE ) LdB } i dR ] LdB )
137.0 1370 (1) HLE
136.00 1360 ] HLE
13500 1350 o0 Hhi
1340 134.0 L] LB
133.0 1330 0.0 HLE
1320 1320 L] HiA
131.0 131.0 0.0 4B
12940 1290 A0 L3
12440 134.0 L] 4
119.0 110 0.0 0.8
1140 114.0 .0 13
1080 108.0 00 .4
1o 10400 LK 0.8
o0 990 04 L8
4.0 4.0 [iE] =LA
o B0 00 0.8
B0 B0 L] ).
790 Ta0 L] =18
4.0 T4 0.0 LB
9.0 &0 1] LB
4.0 4.0 00 08
0 S0 0.0 W0E
54.0 4 LX) L8
450 #9.0 0.0 iR
44.0 440 0.0 LR
500 RS L1 0B
340 340 1] g
Jhix =9 0Ll 408
280 24 1] HhE
2600 pe A} oo HhE

0 7.0 (1] 4 E
20,0 250 L] HLE
250 50 .0 HLE
\enaiaduny
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHBOE

ABASI Sierribam oo, Dongbumn, Bergpiud Barg e, 170 Theiland associates
Tl +88 2033 BER Ernail : cafbrationisthiphornasm LTI TR 1P2S

CALSEAT I B4

Cert. No. : ACL24063
Job Mo, VOCETACDHIZY

Pages : Bol8
1. Overload Indication
Measured valuse { 4B ) Deviated Accepiance
Positive Negative Value Limies.
ane-balf cyele | one-half cycle i dB ) (dB )
89.5 89.5 0 +1.3
12. High level stahility
SLM Display | SLM Display Drevinied Agcceptince
Frequency at iritinl ot fimal Vilue Limits
Weighting (dB ) (dB ) (4B} (dB}
A - weight 137.0 137.0 41} =01

The reported uncertainty is based on a standond uncertainty multiplied by covernge facior & = 2

or any valus ollowing calculatson, proveding a lavel of confidence of approximalely 95 %

End of Callbration Certiflcate
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%. Elecirical signal test of frequency waightings, Weighting network respene with refative to 1 kHz

DUC Setsing it ivmmm by | ey | Ao
FAST /17118 Wrighting Rispone carve Limii
ST Sevilag A i jahy B i EdBi o+ dE)
&3 He -01 o a0 i
128 Mex 4 b L1 13
204 1 os LT i
e e s o LT £
1A Bz na o an nr
o Ha L oy a4a
Ao bz e b an an
0081 Hz o as @ 3
T He o 4l &l
5. Fregesncy and teme welghtings at 1kHz
VUL Saivmg ST Meavareil Acrepeane
UNCERTAINTY
FART /37138 REF e KR
WL Weighting AR i T &
A 14 L1 [
[ 1140 ] i (53 0z
z 140 a0 a nz
DU Sentiag AT Mgasared e Arerpiaser
LT TN REF ERR Limit
LUE Thme Rapae fan an) s iEdE (rdm
Fas 11423 (1] 0 a1
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Leq 1140 e ag [N}
The sk chace culy - shal s b o Full. wilfaind acriien wpaval ol Wi s @t Lammanast g

tonaaslaimauny

INRENATIVE IS TILAIENT CALITILATHS AN
RS ATIVE BSTHEMERT C15 LT HEAD R

* S IR U, B SLSTINARDIN | TR B ARG K AL

A 1A (LTS

T PRAKAN PRIV T 10580 TIAILAND

| AN il T

Cenificae % T-SLM-1E
Reguest Mo Rag-2071- 1411
1. Initication gt the calibratien chack freguancy
VUL Seiting Neamlnal Mefoew Addjesi Aller Adjvi Arteptaoee
USCERTAINTY
FAST/ A/ 313 Leved (LS ERR LULE e ERR kmit
Calrainr Saing L) iy ) i) iy §xdl | = aily
10803 Har 114 a7 sy =05y 13 o 3 0
LT Adssthase sensttivity waa ceshitabed by thewes of Sourd Usltbrator Brasd SVANTER. Model 53 12, 89, 7
2. Self-generated noise, Microphone installec
ULC Betting
Meamared UNCERTAINTY
FAST ! Fam
LUC Welghting G 4B
A 1T [
5!|fﬁefﬂ&d noae, M EH ﬂ!fﬂlﬂ.!{ g'phe slectrical input signal device
VLT Senleg
Meauired UNCERTAINTY
FAST/¥r110
UEC Welghting [ 14 am
A 3 ol
€ 12 ol
z pLE ] ol
4, Acoustic signal test of frequency weightin I'Without Windscreen)
heslathin from varkais Froqises AcEepamo:
UL Serding ERTAINTY
Weightiag Begoar curie Limii
FAST / 17-130 A [ z
ST Semiag Bl B [ b s
125 He 12 13 13 o 20
L L H o on no o n
400 He 0z 0z 0z 13 50
800K e o) oy o4 L& 0
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9. Lawit linarity inchuding the kevel range control
VUE Seaiiag ST Measiinal Ascepiance
INCERTAINTY
FAST/A HEF v ERR Liisde
LUC Raige fany Adny Aane LEX_ 1} [EX 1
L] a1 0l i
I-1e ns
(I 1an (i 1
10. Tone burst response
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufactorer RIOH

Muodel : NL-62 ( Microphane UC-59L / Preamplifier NH-26

Seriul Mo (N1 30355/ 02734 [ (0329

1D Mo.: UAEEMAZI0ZI556

Condition As Found : GOan

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
LS00 UDOMSUK 41, SUKHUMYTT ROATL,
BAMGUHAK SUB-INSTRICT,
PHRAKHANONG MMSTRICT, BANGKOK 10260
THAILANID,

Loeation :

Ambient Temperature : {230 =3 ) k.

Pressure : {1013 23} kP

Relative Humidity : {300 £20.1 L

Received Date : 21 JUNE 2023

Calibration Date : 26-27 JUNE 2023

Date of Dssue 28 JUNE 2023

Calibrated by : Nathakerm Pisutpaisan
Approved by

b

[ Thanakul Peichurmi

Thds certificate is e in accardance with the requirements of 150VTEC 17025 standand, may ot be reproduced

oeher than in Full, except with (s prior writien approval of the head of Calibration Lahormtary.
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

S R CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, Mo, ¢ ACL23199
Job Ne, @ VUSRACDIST
Pages i Zof#
Calibraton Procedure @ CPACH

Calibration Method =

This equipment was calibrated by based on IEC-61672-3 (2013} Standard for sound level meter (S1M),

The SLM had tests do Acoustical and Ebectrical signal tests of frequency weighting with Anechaic chamber and Reference
Stinedard Instriments.

Far tests rosults of wach flems were made by observation of each Tnstraments display and also with SLM s display.

Condition of this resuli of ealibration :
1. Referenee Standard Instnaments :

Instrument Muodel Serial No. Cert. No Due Date
WanveForm Generntor 1IN0A MYASH 7076 EF-D009-23  (7-FEB-24
Waneform Generaior 33s11n MY32302742 EF-001023  O7-FEB-24
gt Multirmetor 334614 MY53220184 E] 13-FEB-24

El

Digital Multimeier 334614 MYS3220076 FILRP 200266 13-FEB-24
Ibigital Multimeter Tadi1A MYBOOZ4Z73  EELHE 310266  14-FEB-24
Programmable Anenissior MAT-1070 2100114 EF-OHI123  OBFEB-24
Condenser Microphone 4180 2977900 AA-I001-23  14-FER-24
Mensaring Amplifier NAZEAL FASEMDS AABINR-23  I4FER-24

2. This result of calibration was found aceurate a5 shown on date and place of calihratian for this calibrated item caly.
3. This cenificate is traceahble 1o thie inlernativeal system of il mamtsined al

3.1 Natienal Institme of Mesrobogy (Thailand),

3.2 Thailand [nstibate of Scientific and Technological Reserch (TISTRY

naslumunY
P :

QF-TE 1280412006
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TR CALIBRATION LABORATORY

Contnuation of Calibration Certificate

Cort. Na., 1 ACL23I19
Job No. 1 VOBEACDOST
Pages : 3alR

Summary of Measurement Besalt ©
Uneertainty | Mazimum-permitted
Farameter Pass. | Fail mmeertninty of
(5 measarement (dBy
1. Absolute sensifivity g - (% NiA
2. Self-generied nrise v 4 NiA
3. Acoustical signal tesis of frequency
125 v 03 06
1000 He v 0.3 0.6
RO Hz Ve 0.3 0.7
4. Ebectrical signal tesis of frequency weiphlings
For 1 Hz in 4 kHz - L3 L6
For =4 kHz o |0 kHz - 3 0.7
For = 10 kHz t 20 kilz v 03 ] 0
5. Frequency and time weighlings a1 | kHz v 0z 0.}
. Long - term stability v 0.1 0,1
7. Level lmearily on the reference bevel range v 0.2 0.1
8. Level linearity including the level range control v 0.2 0.3
4 Teme barst respotse v 02 0.3
101, Feak C sounsd bevel v 02 0.35
11, Owerload indication 3 (2 025
12 High level stability - B 0l il

Muite ; Puss/Fail evaloation for each parmmster,
will be considered togeiber from the acceptance limil amd the Maxmmanepermitied uncertainty of measirement.

TR 20
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Continuation of Calibration Certificate

Cert. No. : ACLII%
Job Ne. @ VOSEACDDGT

Fages @ Sof§
4. Electrical sigmal tests of frequency welghtings
Wiightmy netwark response with relative o 1 kHa,
Freguency Trevintion from various frequency weighting response curve [0B)
{Hz} 3 Agceplance
Flat Ceweight A.-wﬁq,lﬂ Lisitn
a3 0l 0 L] 1.0
123 ] o1 (1 +1.0
250 o0 00 A0 +1.0
Ho oL 01 A0 +1.0
(] o 0.0 =0 +1.0
20HK) 1L} 0 0 +1:0
A L] L] o £1.0
L] L] LA ol +14,- 2.8
160 [k -1.2 =13 +2.5,-16.0

5. Froquency and time wekghtings at 1 kHz
5.1 Frequency weighlmggs at | kKHz

Anticipated | Measured Devisted | Acesptance
Frequency Valug Vahue Vilue Limits
Weighting (dB ) {db ) [dR ) (4B}
A - weight 4.1 440 0o 02
C - weight 4.4 a4 L 02
Flat 440 4.0 00 w02
.2 Time weighting at 1 kHz
Anticrpated | Measured Digvianed Acceplance
Frequency Value Ve Value Limits
Weighting (dH ) (dB) (R ) {dB )
Fast 9400 94.0 [0 &0l
Skaw 4.0 940 0.1
Leg 4.0 94,00 0.0 £10.1
. Lamg - term stahility
SLM Display | SLM Display | Dieviased Acceplance
Frequency at imitial at final Value Lirmits
Weighting (dR) (dn) (dn ) (dB )
A - weight 4.0 941 [ %] £0.1

tenanglamunu
by
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Continuation of Calibration Certificate

Cert. Now @ ACLIIS
Joh Moo @ VOGRACDIET
Pages @ dof8

Result of calibration :
1, Absolute sensitivity
Reference Pbeasumed Agceptanoe
Avoustic Signal Value Devintin Limit
(dB ) (dB ) (48 ) (B )
53.0 (93.08) e 0 1.3

1. Self-generated noise
2.1 Maormal test

Measumed Yalug
(dB}
154

2.2 The microphone af the soand lovel meter was replaced by ¢leetrical signal inpt device,

Freguency Muasumed valoe

Welghting (R }

A - weight 1.0

- waight 157
Flat 48

3, Acoustical sipnal tests of frequency weightings

Meter free-feld scoustic response at 1 bevel of B4 B

Freguency Deviation from various fre response curve (dA}
iHz) v Acceplance
Flai Coweight | A-weight it
125 ol Al L4} & 10
11} =kl -1 -] =07
B0 LT L6 - +1.5,-2.5

Londan ‘lu'muqu
e .
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P——— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, @ ACT23190
Jdob No. : VOSGACHNT
Pages : BalB

7. Level nearity om ibe reference bevel range

Anticipaied Measured Deviabed Agcepianoe
Value Valug Value Lamiis
(dB) (dB) (dB) (dn
1370 137.1 L] 0.8
1500 13601 0.1 LR
135.0 135.1 0,1 AR
1344 134.1 [ g
13340 133.1 [ 408
13240 132.1 0.1 HLR
1314 131.1 1.1 +.R
1290 121 [ 8
124.0 L2400 0.0 LA
1140 110 i1 LK
1140 1 144 0.0 08
Ikl 101 00 408
104,00 104,41 00 LK
99.0 .0 00 HLE
94.0 4.0 [ Lk
#9.0 9.0 [ R
240 4.0 00 T
.0 .0 0.0 R
74,0 740 i 0.8
.0 L0 i 8
G40 4.0 0.0 .8
59.0 59.0 0.0 E L]
54,0 53.9 11 .k
49.0 49.0 [ .8
4.0 440 [ 1.8
.0 I8 Anl =)L
340 338 0.1 =5
300 9.8 411 18
9.0 5.8 411 S
50 R0 [ HLE
7.0 6.9 411 )8
260 50 411 Y
250 254 [ .8

LeNITRIAIUAN
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Continuation of Calibraton Certificate

Cert, Mo, : ACLING
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B, Level Hinoarity Including the level range control

Antcipared Measured Dievinted Acceplance
Range Value Valug Valie Limils
(dB ) (it ) [ ) (4B )
At G S0 0 18
0, Tome burst pesponse
Tt Tone burst Anticipated | Measured Deviased | Acceptance
duration, Th Cyele Value Valoe Value Limits
Weighting (s} {dB ) (i) (dB ) (i)
(.25 1 1080 1079 L1 10330
Fast 2 8 117.0 174 0.0 1.0;-1.5
200 B 134.0 13440 0.0 +0,5
4 B 1080 1084 [ 1.0;-30
i 200 &0 1276 127.6 00 40,5
0,25 1 990 988 0,2 1.0;-340
SEL '3 8 18,0 & [ 1.0 +1.5
200 KD 128.0 1280 0 +0.5
10, Peak C sound level
Numiber of eycle Anticiputed | Mossured Devigied | Acceptance
in Walue Valug, Lepeak|  Value Limits
test signal (dB ) (dB ) {dB] fda)
Colinuous 133.0 1330 [T 2.0
Une 1364 1387 1.7 3.0
Wumiber of cyele Anficipated | Measred Dhvated Agceplamee
in WValue Vakue Value Limits
test sigral (dB ) (dB) (dB) (B )
Continuaus 133.0 1330 o4 #1.0
Pasitive half cycle 135.4 135.2 0.2 £1.0)
Negative half’ cycle 135.4 135.1 4.3 £1,0
'
enaslunuRy
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE ] T2IAZSHTEIAZI]
SERIAL MO, ] UMIASSTMI11558
CLID. MO, (] 15000637
JOB CONTROL MO, TINT2N0T9604
CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT Cih, LTI

&1 201 UDOMSUK 41, SUKHUMYIT ROAD,

BANGCHAK, PHRAKHANGNG, BANGHOK 10260
DATE OF RECEIVED 1 21 February 2023 DATE OF ISSUED : 24 February 2023

gt of caliiralion serecaing rnd mod be iskes in pari. Koo complein, Withaut the sppeevel of die Callbeatien Labaraters Ca., Lod.

Calibrated By : Suwit Phuanbusshong

Calibration Engineer

-

Approved By : Muongkal Yotsoontom

Authonized Signatory
24 February 2023

This Calidrasas Certificare dacuments M (raceahility 16 stiaial standards, which reslice the aaits of menuremeni acosrdiag s

b Beseraasional Sysen of Usits {50 )

Cortilicaty No, Q23019604
F341 140112 e | af 4

. @
mnms‘lum@ >
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i e R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo = ACLI3I90
Job Mo, @ VOSGACT
Pages @ Holf

11, Owerlead ndkestion

Measured valee ( 2B ) Deviated Acceptance
Positive Negative Wl Limits
cne-hall cyele | one-bulf cyele {dB ) (dB )
595 89.6 0.1 #1.5
12, High level stahility
SLM Display | SLM Display Deviaied Accepianee
Frequency al initial il final Valie Liemits
Weighting (B} (B} (dB) 1dB }
A - weighs 137.0 1370 0 =l

The reparied uncertainty is based on o standard uncerininty nultiplied by coverage factord =2

ar nny value fodlowing caleulation providing a favel of confidence of approxinstely 95 %

Endl of Calibration Certificate

tenaslununy
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CALIBRATION LABORATORY Co.,LTD.

2H0-11.14, 55 Sl Frasa Manuki! 20 Vaek 4, Paaser Mancke R Ladphesn, Banghok 10030
Tel O3ETE-00534 Fan O2-STBGRTY  wwwtababoaior.om  Evalsakdfeadlaboraiary.con

REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL /! TYPE TZIAZS0ITZIASI
SERIAL NO. UMII3SSUMI35S

DATE OF CALIBRATION 21 Fehruary 2023

ENVIRONMENT CONDITIONS :

Tempersture : [eF SN Relative Humidiy 1 (35 193 %R0

PROCEDURE USED :

This instresent was calibrated under procedure bo, CLC-CPEE-IH hased oo 1500 1686321 as calibration goideline.
The calibeaticn was perfurmed by using Digital Multmsster, High Resalution Programmablo TimenCoumer,
Aselerameter and Measuring Ampdifier whick maimained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

|, Digitnl Mulhtimeter, Waverek Madel 1281 81, 25320,

2 High Resolution Programinstie TimeoCounior, Philips Model FMSSS0B 2. SMETTI0N,

. Accelermeser with Moasuring Amplifior, Broel & Bjser Model 8305, 2525 SN, 397018, 434988,

TRACEABILITY :

1. The messuraments ane toceahle s Intemetional System of Usits (31), through Aerosautical Redic of Thailad Lid,
Ceriificate M, 05020721, Due Duie 31 May 2023,

2. The meiciesments are rperabile o Internatooal Sysiess of Units (510, tkrough A sronmetical Radio of Thailand Lid.
Cortificaie Mo, 07-0001722 , Due Dese 23 February 3003

3. The are macsabie o System of Uniis (S}, through Meckonal lstinne of Metrolgy (Thailand)
Centificoie Mo AV-009-22, Due Date 22 fane 3023,

UNCERTAINTY :

The seponiad expanded uncortainty of nuesunemest i gaied o3 e stlamdand uncenainey of meassrensent mulipled

ey the coverage Factor & = 2,00 which for 2 norsal disiribwtion corogonds 1o o coverage probabilicy of appraximately 95 %,
1t has been evelumed seceding w the “Evabmiion of the Uncemalnty of Measuremisd i Calibration (EA-400 M-20021*

Cerlificate Na. Q13019604
F3-01 112 pege2af 4

. EEE
wnaslum M %

Sciorai s



CALIBRATION LABORATORY Co.,LTD.

20-17,%. 55 Sod Prawar anukd 30 Yean 3, Priced Manukd) Re Larstee, Banghoe 10050
Tol G2ETEOMEA Faoo [-ETE-2ATY  wew.oabbomiony com e hywifca by wr:

CALIBRATION LABORATORY Co.,LTD.

240-11., 55 So Praces Manukd 23 Yask 4, Praser Marcd R, Ladshras, Bangos 10030
Tel 02-5T8-0053+ Fa: Q2-ETE-26027  wesaHoniongcom  E-ral saeifcabasantan con

2L SE
e S [Rtstaga
CONDITION OF CALIBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS : (X ) without adjustment ) adjustment 4, DISFLACEMENT RESULT
Test paint 5TD Reading | DUC Reading | Comectien Unzurtainty
1. ACCELERATION RESULT (mm) { ety ) s () {mm) { e} Eitofng.)
Test point i ST0 Reading | DUC Reading | Coereetion | Uncortainty e 0k 0 amo o 2l
(z) { Frequency § (g} (u) (g} Ei%olng ) o SiEz 420 W 000 17
o3 50 Hz 0.3 0.3 1,001 19 i it ik a8 030 a0 15
4 0 He 0400 035 1,003 Le — 301 H [T QOG0 i .3
03 Stz puk 0500 o498 0 1.3 0 01 Hz 470 069 +0L001 12
(i 30 Hz L0 LEL ) =003 1.3 002 100 H 000 030 0,00 21
(i) SOHE Wi a7 +0.000 15 04 10Tz i 0,040 0,000 1.7
0.3 100 e @300 0300 0,000 18 s 100 Mz peak @040 0050 11,000 15
04 10} Hr 0400 398 0ol 18 i T w060 0059 0001 13
s 100 Hz ik 501 [ +HRH0 13 P 100 e w0 00 H1001 13
a6 14 Hz 0600 11545 HLO0Z 13 None: * meens Calibratioes marked * Not ANAR Ascreditsd * in this Cortificate have been ineluded for completenass,
o1 100 He 0.70a i H.002 13 ‘The Seape of Accmdited ANAR Certificase No. ACM-Z8 14 Version 008 Page | af 58
L YELOCITY RESULT
Tesi point s ST Rending | DUXC Reading | Comection Unceriminty
[ s ) { frequency 1 { mmis ) { s () | % ofndg, )
3 S0} He S0 1010 a0 18 This report ks valid Tor the abeve sinted insirement's anly,
4 S b 4000 4016 016 1%
3 S0 Hy peak £.000 s019 0 18
6 50 Hz 6.0 603 -0.024 12
1 50 Hz 7000 7001 0031 14
3 100 Hx F00y 300 -0.009 I8
] 100 e 4000 4011 0011 1.4
5 100 1z peak 5000 1017 a7 18 el
& 100 iz 000 602 BT I8
T 1M1 Hz T.o00 202k Q023 1B
Certificate No. (23019684 Ceriificae No. Q2HI9604
FI01 1012 page ¥ of 4 Fi1I-41-2 L
. EgE o EIESE
wenanslumting; enanslum i
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Ak Ockrabtnation

CALIBRATION LABORATORY CO.LTD.

101114, 55 Sob Prgsimt M 25 Yook 4. Praser! Waniod Ril, Ledphvan, Banghon 10730
Tl (3-STA083 Fax: ORSTB-67S  wwa cababorsioryom  E-muisakediasboraton tom

CALTBRATION LABORATORY Co.,LTD.

109188 55 Sl Procesd! Manibil 20 Vieak 4, Prasei Wamkl Rd | Ladshoes, Basgos 10250
Tid. 0257B03504 Faor 00-578-2672  wwapaHmousy on  Erolsae@eat-abory. oam

CLC CLC
g o
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE t VIBRATION METER
NOMENCLATURE : VIBRATION METER
MANUFACTURER t INSTANTEL
MANUFACTURER i INSTANTEL
MODEL | TYPE © THIAZSOLTELAZHNT
MODEL ( TYPE ¢ TIIAISDLTIIAZ9M
SERIAL NO. © o UMIZEBSUMIZESS
SERIAL NO, . UMI2BHB/UMI2EHS
DATE OF CALIBRATION ;81 March 2023
CLID. N0, t 151 Ma00%T
JOBCOMYROL WAL, ¢  dRENH ENVIRONMENT CONDITIONS :
T ture 1 ntn’c Relafive Humidity : (33 15) %RH
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Nipean Lt
1 SO0 LUDOMISUK 41, SUKHUMVIT ROAD, FROCEDURE USED : o
BANGCHAK, PHRAKHANGNG, BANGKOK 10268 T S st sl L CER 0 Bt o S TME-RT 1 e i
The calibration wees performed by weing Digital Multsseter, Universal Counter, Arcelerometer ned Measuring
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 20623 Amplifier which meireained by the Calibration Labunsary Co,, Lid

REFERENCE STANDARD USED :
1. Digital Miultieter, Wavetek Midel 1261 S/N. 20330,

2. Unirversal Cosmber, HPF Model 53154 S0 3448413042,

Calibrated By : Suwit Phuanbusabong 3. Aceeleromcier with Miessuring Amplifies, Bruel & Kjoer Modal 05, 2525 SN 197018, 2434983,

Forpart of railwration scraening et el be Eaken b part. Exiept complein, Withast the appreval af the Caliration Labaratary Co, Lid.

Cnlibearinn Bogloeet TRACEABILITY :
1. The are traneable to jormail Systens of Units (SI). through Acronauticsl Radin of Thathind Lid
% Cenificaie Mo, 05020721, Doe Daie 31 My 2023,
f 1. The are tracesble to {anal System of Units (ST), throssgh Aeronautical Radio of Thastand L.
Centaficae Mo, O7-007 522, Do Dale 37 July 2023
Approved By : Mongkol Yotsoontorn 3. The o rinsabi 1 joral Sysices of Units (1), Grivgh Matkoaal Eratituio of Metrokogy (Thelland)
Authorized Signatory Cenificaie Mo, AV-0009-22, Dus Date 21 Juns 2023
02 March 2023 UNCERTAINTY :

The reporied expanded uncérainty of measuremest is staked s the siandend woerdsnty of’ mesurement mulripfied

This Culilsration Ceriificaie dscnmunts the traceabilily to masiona] strdsrds, which. realiss the @Al1s of measrene ascrding iy the civvorsge fctor & = 2.0 which for & normal distribistioe comespands to 1 covergs pretability of approsimstedy 95 %.

e [ bprmaiine af Syaiesis of Uiits [ 514 1 Bt been evaliated according to the "Evalution of ihe Uncerlainiy of Messsement in Calibration [EA-452 Ty

Cerilficate No, Q2302492

Cerlificate No, QTM21492
g 1 of & FR011-0401-12 page 2 of 4

Flel] 1-04m1-12 I

: !

Bdocaliraden wircabteason



CALIBRATION LABORATORY Co.,LTD.

D011, 55 Sod Praeadt blainsiid 29 Vaek & Poader Mokl R, Ledpheso, Sangech, 10250

Tl GOS0 P (5782077 wwwcababouony pom  E-malsakgioat boraiony tam
CLC

ascawansd
TG 4T

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment { ) ad jostment

CALIBRATION DATA
1. ACCELERATION RESULT
Tem polnt STD Reading | DUC Rending | Cosrection Unestainty
() 1 frequemcy ) . (g} {g) (gh (%ot )
03 50 Hz 0300 0294 HOLO02 12
4 50 Hz 0408 0396 +0.00H 1%
[ 5 Hz peik 0,500 oudad O 13
06 50 Hz 0,600 o5 0 13
ny 50 Hz 0,700 0880 DI 13
3 100 Hz 0300 0259 .00 1%
04 1041 He 500 ol +0.002 5
5 141 Hz peak 0,500 0457 0003 13
06 14 Hz 0,600 505 +HL00S 13
07 100 Hz 0,700 a6 0T 13
L VELOCITY RESULT
Tes point ST Reading | DUC Rending | Comecfion | Unesnainey
[ men's ) [ frequency ) e { mn's ) { mms ) leemis} | (% ofrdg. )
3 50 Hz 3,000 16t ani 1%
a 50 Ha 4,000 4017 aot? 13
5 50 Hz ek 5,000 5001 4021 15
6 50 Hz 6000 &003 4023 14
7 50 Hz 7008 7,030 4009 15
3 100 Hz 3,000 3006 a6 15
1 100 Hz 4,000 4019 Aoy 1%
] 100 Hz prak 5000 5601 0003 15
6 100 Hz 6,000 6007 4007 1%
7 100 Hz 7,000 T.000 400 15

Certifieate Mo, (23022492
301112

CALIBRATION LABORATORY Co.,LTD.

5 S Proert hinnuid 3 sk 4, Prason Manski R, Ladphieo. Bangech 10230

M7 wwwaksbeanyom  Ematssniiceboiy on

Tl 0257805 Fax: 0

CLC
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL /[ TYFE { THLAZSBLTIIAZHN
SEIRIAL NO, D UMIZ9SUMIZI0S
CLID, NO. o 281801350
JOBCONTROL NO.  : 23012802249
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,

BI SO UDOMSUK 41, SUKHUMYIT ROAR,

BANGCHAK, PHEAKHANDNG, BANGROK 1260
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED - 02 March 2023

Bergart of cabiithen derenieg sl @el be Lakin i parl Esecpl camplete. Withast the appraval of the Callbrasion Lakeratery Ca, Ll

Calibrated By : Swwit Fhuanbusibong

Calibration Engineer

Fot

Mongkol Yousoontom
Authorized Signatory
02 March 2023

Approved By :

This Calibratian Cerlificais decumenis (8¢ traccabifity to sati sl standards, nlich resliee the @Rirs 57 B uremiest soandang a
e e aronal Syoem af Ul (510

Certifiente Mo, IN21495

FE011-041-12 page I of 4

. EEE
Lanm's‘lumm 3

pciczal bration,

CALIBRATION LABORATORY Co.,LTD.

L1100, 500 Sl Pramen) Maricl 28 Yk 4, Presedt Maouks; R, Ladshos, Banghok 10230
Tel 02-GTBIE0H Faoc (Q-0T8-2077 - wewci-bbonsioroom el e ainsratasy com

205
ey
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STh Reading | DUC Rending Corrustion Unecresiary
{mm} { frequency 1 i (e} {inm ) (mm } T %ofndg.)
.03 S Mz Qom0 Ll RiECC) 2.1
04 50 Hz D4 andn 0000 17
.05 50z peak a0 a0st 0,000 1.5
06 %0 Hz 0060 0049 +i 001 13
07 S0 Hz e 0068 -+ 12
00 100 Hz a6 o 0,000 21
.04 100 Hz 0040 o 11000 17
005 100 Hz pesk {5 Q.05 000G 1.5
0.06 100 Hx Q060 00859 HROD i3
o 100 Hz am 0068 +H01 1.2

Powe, * means Calitrations marked * Not ANAB Accredited * i this Cenificate have boan inchaded for completencss,
The Seope of Aceredited ANAB Certificars Mo, ACTIM-ZE1D Version 008 Pago | of 53

This repart ks valid far the abeve stated inscrumsentd's andy.

Wi End of Curtificate 828

Certificaty N, Q230452
Fa-811-Mi1-12

CALIBRATION LABORATORY Co.,LTD.

20 a4, Prsiart Marusdi R, Lacpioa, Banghok,

11,4, 55 Soi Franord ks

Tel -ETA-534 Fax I-E78-870  wew cablboamn tom  EmaiaieQoa-aboakary oo

REPORT OF CALIBRATION
FOR
NOMENCLATURE s YVIBRATION METER
MANUFACTURER s INSTANTEL
MODEL/ TYPE ] TRIAISOL T AT
SERIAL NO. H UM 0812398
DATE OF CALIBRATION i Maorch 2023
ENVIRONMENT CONDITIONS :
Tensperature : it Relative Hussdity : (55 15) %Rl

FROCEDURE USED :

This instranseni was calibeaeed under procedan: Mo, CLC-CPEE-08 based cn 1500 1603-21 as callbration guideline,
Th calibration was performed by wsing Digitn] Mukimeter, Universal Caunter, Aceekerometer mmd Messuring
Amplifier which mainmined by the Calibmtion Lahomaiory Co, Lid.

REFERENCE STANDARD USED :

I, Digiml Mrokimeer, Wovetek Model TIEE SN, 20330

2, Universal Counter, HP Modsl 53154, &N, 284E51 3047

3 Aspelerometer with Mesursg Amplifier, Briel & Kjser Modi] 8305, 2525 3. 197018, 1434588,

TRACEABILITY :
I The mEsumments ace: rageable 10 Inermstional Sxsem of Units (31, through Aerosautical Radio of Thailand Led
Centificate No. 05-0207721. Due Dase 31 May 2003,

1. The are tracesble D | System af’ Linits (511, through Asrcommical Radio of Thailasd Lid

Cersifieate Mo, OT-007 522 Tue Dace 27 July 2023,
3, The are s o System el Uit (51, Seough National Enstitute of Metrology [Thailasd)

Cemificae Mo, AV-H9-22, Due Date 77 June 2023

UNCERTAINTY

The reported expanded unciziainty of measurcment is simied s the sandard wecertainty of merswement muliiplicd

by b coverage: Tacior & = 2,00 which fior a nomal disiifation corresponcs to o coverage probability of approximaiely 95 %,
15 hins been evaloaicd sccoding 10 fhe "Evalustion of the Uneertaincy 0f Messurcenent in Calibention {EA-402 M:20227

Cernificate No. ()11822495

Fa-001-0400-12 page Zal 4
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CALIBRATION LABORATORY Co.,LTD.

2090-19,14, 55 B Promurt Ml 30 Yimrs 4, Prssasnt Manuhd A Ladpheas, Barghok 10E30 m
ol GR-STEOEHA Fan: 086180807  wwwoabsboinoy o | Emafzaiedicatsbosoymn

CLC

v i F0aR

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) withowt adjisstment () adjustment

; TION DAT
1. ACCELERATION RESULT
Tost point STD Rending | DUC Reading | Correction | Uscertninty
(gl [ fhequency | e ig) ig) (g} £ %ofrg )
03 50 Hz 0300 D300 a0 K]
oA sz A00 BAnl -0 19
05 S0 Hz peak 500 0301 0001 1.3
06 50 He 0600 050 A0 13
a7 50 Mz 0700 s A0 13
a3 100 1k 01:368) 6209 ol 19
o4 1Ml Hz 0400 ©4HI 000 19
o3 100 1z pesk 500} 0502 an 13
(A 104 Hz 0 00 Ol 00 13
[ 100 Hz 0700 0706 0006 13
2 VELOCITY RESULT
Tiest pasint STD Rending | DUC Reading Corragtion Uneertainty
{ mamis ) [ frequency | e {mmis } { s ) Cmmie) | (% odndg )
3 50 Hx ENTTH] 5014 -4 [}
4 50 Hx 4.000 4018 RIEHES [}
5 50 Hz peak 5000 5003 023 1.8
& M Hz 0000 6027 0y [ ]
7 50 He 7000 7091 03 1.8
i 11} Ha 5000 1010 0000 I8
4 |1Hl Hz 4000 4012 <0013 1B
5 100 pesk 5,000 5023 R ] 1.8
b 100 Hz 000 [NTEY 0034 LE
i 1041 Hz 7000 7041 | I8
Certificade Mo, QIINL24%5
Fr1-0401-12 poge 3 af 4
« [EEE
tonans lumnngk;

CALIBRATION LABORATORY Co.,LTD.

N1, 1,55 Bod Prasan Mandd! 28 Yaek 4, Praser M

Rl Larinoi, Bangok 10230

Tal DIETHO0AN4 Fud (3:578-8672  www ba-borasorycom Bt ssaffea atwrmiory com
CLC
s
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 4 VIBRATION METER
MANUFACTURER L] INSTANTEL
MODEL ! TYPE 5 TIAZGOTT2IAZIN
SERIAL M. 1 UMI4IREUMI4105
CLID. N, ] 252001626
JOB CONTROL MO, L 2302280224%0
CUSTOMER = UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTI
#1500 UDOMSUK 41, SUKHUMYIT ROAD,
BANGOHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED ; 28 February 2023 DATE OF ISSUED : 02 March 2023

Erpard of eaFlestien soreesing ma noé be ik in pard. Esergl ownplee. Wissit the spproval af the Calfration Labarsary Ce., Lod.

Calibrated By : Suwit Phuanbusabong

Approved By : Maongkol Yotsoontom
Autherized Signatory
02 March 2023
This Calibratian Certificate desuments fhe iraceshility ta stianal staniards, which reatie the anit of measaremeni sccerding in
ihe Dteraathiaal Sysmen af Unbs (510

Certificale Mo, QIINTZ4M0
FI-000-04400-12

CALIBRATION LABORATORY Co.,LTD.

2G-11, 14,45 Sl Prasart Mervehk 23 Yowd 4, Prssrt Maruia) F2

Tt 02-5TE{554 Fan 025762652 wwwoabbbonioycon  Ex
CLC
Ace rodited

G § T

CALIBRATION DATA
3. DISPLACEMENT RESULT
Tt pesint STO Reading | DUC Reoding | Comestion | Unesrusingy
[ ) [ frequency i i mim ) {mm) Cmun ) £ (% ofcdg. }
a0 S0 Hx nle 0030 0000 21
" 50 Hz 40 040 0000 17
oS 50 bz pak s 0050 0000 1%
.00 50 Ha D060 [ AN 13
a7 50 He 4070 0071 001 12
ik 100 Hz a0 [LEiR0] 0000 i g
0 100 Hz 040 0040 0000 Ly
s 108 Hz peak 50 05D L0 15
008 Josd Hz 0060 06k gl 15
087 100 Hx o7 o7l 0001 |

Be. * meens Calibrotions marked * Mot ARNAB Aceredied ™ b this Canificate have baen meluded for compleienes,

The Scope of Accredited ANAB Ceniificate No, ACDM-2814 Verson (08 Page | of 58

This repari Is valid fer the above sinted insirement's saly.

Certifleste o, (JINZ1495

F3-011-0401-12

CALIBRATION LABORATORY Co.LTD.

011,55 Soi Proes| Mazikd! 20 Yaok &, Praeei! Matuid R Lsdphvas, Banghon 10220
Te, 0257603534 Faa: 0OSTB-267  wwi aaHshomiay.con  Ema vakefcat-abommr com

CLC

Aicramnea
(et

REPORT OF CALIBRATION
FOR
NOMENCLATURE . VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE © o TIIAZENTRIAIML
SERIAL NO. L UMMIGSUMI4108
DATE OF CALIBRATION ¢ 01 Mareh 2023

ENVIRONMENT CONDITIONS :
Temperatury : mtn®c Relstive Humidly = {55% 15) %R

PFROCEDURE USED :
This instrumeest wis calibieated under procedure No. CLC-CPEE-8 based oo 150 16063-21 a0 calitention guideline.

‘The calibration ws ey usieng Dgital Multi -, Universal Coumter, Accelerometor md Measurisg
Amglifler which maintined by the Calibrtion Lasorainny Co Lol

REFERENCE STANDARD USED :

1, igital Mubtimeter, Wavatek Model 1231 5/, 29320,

2, Universed Counter, HP Modal 53154 5N, 2448413042

3, Aceeleromeier with Measuring Amplifier, Bruel & Kjeer Model 8505, 1525 M, 397088, 2aL4EE.

TRACEABILITY :

1. The seeasiremeses are meeahle i bniernativnal System of Units (81), shrough Acronsetiesl Radio of Thaland Led
Cenificrie Mo, 050072 [, Due Dwie 51 May 2003

2, The an i cable innal System of Uits {51), dheough Acronmsiical Radio of Thelland Led.

Contificate Ma. 07-0075/22, Due Dwie 27 July 2023,

3 The ane irmoeable o jinnal Systemn of Useits {51), dhrough National Tzstinne of Metrology [Thailand)

Cenificme Moo AV-0009-22, Due Die 22 Jume 2005,

UNCERTAINTY :

The reponied expanded uncerizsey of messerement is sated oy fhe slanderd uncertainty of mzsurement mulipied

Iy the coverage fecior & = 2,00 which for o normal disribution s 10 @ coveragE i lity of i 95

It Bas been. cvaluaiod eding 1o the iom off e L) inty of I I Calibration [EA-=H02 M: 2022

Certlficate No, Q23122490

FI-011-0401-12 pogi 2o 4 -
*

. ®
wnaslum
&

ciccaliboaiion



CALIBRATION LABORATORY Co.,LTD.

047,54 55 Sa Prasan Masibit 23 Yook 4, Prasen Mt R Lstitr, Banghek 10230
Tol, SEGTEIIGI. Fac CBGTBIETE  waisbomiory rom £ maksaaos-abratory ton

CLC
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ¢ { X ) without adjestment { ) ndjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test paint STD Rending | DUC Realing | Cormsetion Uncertainty
(g) { Eroquency ) e (g} (gl (g} (%ofnig)
03 50 He o300 0301 -0.001 1.8
o 50 Ha LT 0400 =003 19
0s 40l Hz pesk asn 0504 0004 13
06 50 He LT 0.6 -0 13
o7 50 He a7 077 0007 13
[ 100 Hz nan 0364 D004 E]
(7] 1060 HE T 40 0008 14
V8] 16 Hz peak 0500 E1D] 4010 13
06 100 He 600 sl BT 13
07 100 He 700 [RJE] 0013 13
1 VELOCITY RESULT
Test point ST0 Reading | DUC Reading | Comreotion Unzertainty
{ mamis ) { frequency | Mot {mnws ) { rmmis } (meeti} | Ei%ofedg )
3 ) He 3,000 EXT 0009 13
4 50 He & 00 4014 ki i3
5 i He peak 000 5T 0017 i3
[ S0 Hz 6.000 &021 0021 L4
7 i Ha 7040 14027 -n.027 ]
a 110 Hx 2000 3026 -IL026 [E.}
i 10 Hz 4000 A 052 14
] 100 Hx peak S.104H0 045 1045 18
] 100 He 6000 st <1061 L4
7 100 1 T 7478 1078 1B
Certilicate Mo Q2INTT459
FA-811-04101-12 pagedof 4

CALIBRATION LABORATORY Co.,LTD.

i1, 1,55 Sof Peaser! banubd 39 Yo & Pussr biar
Tol D2ETHOGEE4 Fae: ELET4-257]  wwaoaHaboalonon  E-naisaleficeHabonion.com

satpieass, Banghoh 10210
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momE srews

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 1 VIERATION METER
MANUFACTURER T INSTANTEL
MODEL /' TYPE T TIIAISO1T2LAZSH
SERIAL NOw P UMI2393UM12393
CLIM. MO, : 251801351
JOR CONTROL N H 2321019601
CUSTOMER  « UNITED ANALYST AND ENGINEERING CONSULTANT COy, LTD,

H 501 UDOMEUK 41, SUKHUMYIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 19260
DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED ; 24 February 2023

Hipeort aF sallibe stien sorvening niwst ) be daken 18 jasrt, Evceiol complrse. Without the spproval of the Calibeailan Laharaiary O, Lid,

Calibrated By : Suwit Phuanbusabong

Approved By ; Mongkal Yotsooniom
Authorized Signatory

24 February 2023

This Calibrwtian Coriiflcars decumants e raceshility 1o seribanal stsadards, which resfier the units of measuneno scoardig &
ke Unbermasionsd Syeiem of Ualis {511

Certilicate No, (FREH01

FI-011-0401-12 page laf 4

. EEE
wnaslua 3
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Folecal drition

CALIBRATION LABORATORY CoO.,LTD.

290-11,%. B4 5ol Prasent Manusl 25 Task & Prasert Manuks B, Lasghien, Banghnk %20
o, SEOVEHIIN Faec 02-5TA-207F  www tabimbeestorpoom Eoresifsalfies baborakory com

3. -
[-cpsrgree
CALIBRATION DATA
3 DISPLACEMENT RESULT
Test point ST Heading | DUC Reading | Comrection Unceriairgy
{mm ) { fregeency | A [ {mm ) imm) 4% oFrdg. )
005 5k He o L] 0,000 zl
w04 0 He a0 040 .00 LY
005 S Hz pak 0050 0050 .00 L5
.06 5l e Qi no6l -l 13
007 40 He oo 0072 002 12
[ 100 Hz Q0 L5l 0000 i
oM L1 Hz andi .0 1000 17
s 11 Hz peak anst (] 011 15
ik 100 Hz Qi L] -0 13
iy 1) Hz an 0072 00012 12

Pewe, * means Cefoations marked * Mot ANAB Accredied * in this Certificase have been {nchuded for compleeness
The Seope of Accredised ANAR Centificate No. ACDM-2814 Version D0B Page | of 38

This report is valid fer the above stwted insirsmenl's ealy.

#4% Eaad of Cerlificale #84¢

Certificste Mo, (II0EHM
FRH1-04m1-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

13,14, 56 S Prosar Maradd! 2% Yaek 4, Prasen benukd R, Ladphag, Sanguck 10230
T, &2

SLAER4 Faw [2STR-3672  wwesHabomionyon - Emalsaleficoiabomions.com

CLC
it

REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIRRATION METER
MANUFACTURER : INSTANTEL
MODEL/ TYPE : THIAZSOIAT21AZO0
SERIAL NO. ' UMI23031M 12393

DATE OF CALIBRATION 3 11 February 2023

ENVIRONMENT CONDITIONS :

Temperature = Wty Redstive Hamigity : (553 15} %R0

PROCEDURE USED :

Thiz mstrument was calibrated wdor procedure Mo, CLC-CPEE-1 based oo 150 16063-21 as calibraton guideline.
Tha calibration was perfismed by using Digital Multimseter, High Resolution Programmable TimenComseer,
Aselerometer and Measaring Amplifier which maimained by the Calibraiion Laboraiory Ca., Lud.

REFERENCE STANDARD USED :

L. Diigal Muliimeter, Wavetek Model 1281 8. 29320,

2. Higls Resolution Prograssiahle TinesCounter, Phifips Muded PMGGSIE SN, SMEOT LB,

3. Acceleromncter with Mideaing Ampilivr, Bruck & Kiser Model 8305, 2525 SN 307018, 24345488,
TRACEABILITY :

1, The ans fraeable i
Cortificnte N, 150007720, Due Date 31 May 2023

System of Unies (811, through Asrenmmicnl Readie of Thailand Lid.

2. The m nre Traceable 1o System of Units (510, theough Aeronmetical Radio of Thailand Lid.
Cenifieste No., 07-000122 , D Date 22 February 2021
. The mesumments are ircwble 0o International Sysicen of Units (81, through Netiomal Iestituie of Metrology (Thadland)

Certificate No. AW-0008-22, Tiue Deie 22 June 3023

UNCERTAINTY :

The reponed expanded uncerisinty of messtirement i3 stated as the standard moertainty of messrement mulipied

by the poversge fector k= 2,00 which foe & normal distribution ¢omresposds to n coverage probabdlity of approximately %5 %.
1t bras bowm wvaluated acconding o the *Evaluation of e Uncerainty of Messuresent in Calibestion (EA-407 M:2022

Certificate No, Q23019601
FI1 1040112 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

209010, 55 S Pt Mg 330 Vi 4, Prisiont Mrnsh il Lasyhian, Barggeh 10230

Tol, (RGPS Fan! 005780877  wewoakabsuioy oo EmatsaefiosHaborion pom

CLC

AbiesEman
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALIBRATION ATA
1L ACCELERATION RESULT
Test paint S STDReading | DUXC Reading Cufrection Uazertaiiity
[ { freeuency ) (g} (%) (&) (%ol )
o3 50 [z 0.300 ol .08 (K]
04 0 He 0400 0408 0,008 L%
0.5 50 He ek 0.500 a5t 000 13
0 50 Hz D00 sl 0018 1.3
oy 30 Hz L ] ar <0021 1.3
a3 1K1 Hz 0300 2304 000 L
04 1040 Ha L] a0 0007 1.9
LiE] W He pak OS5 D5 ~0L0H 1.3
[:T 100 He QA0 A3 0013 1.3
a7 190 He 0.7 719 Q09 13
LVELOCITY RESULT
Tesi poim BTD Feading | DUC Reading Coerectinn Uncerainty
{ s | { Frequency 1 e { masis ) { mms ) (mmis) | Ei% ol
¥ A0 He 3,000 3040 “h041 1%
4 50 Hz A.000 4053 088 i
L 30 Mz peak 5.000 5067 0067 15
E 30 b 6,000 (Xepl -0 L&
7 50 He 7000 Toau ~.089 [F3
: | 100 Hx 3000 1039 -0 1%
4 114 Hz 4000 4048 -0.04% I3
3 100 Hz ek 5000 £S5 0055 L8
& 100 Hx 6000 A8 0068 i3
T 10 Hz T000 T80 [ 18
Crriificaie Ne. Q23015681
F3-011-0400-12 page 3ol 4
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CALIBRATION LABORATORY Co.,LTD.
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION ME

MANUFACTURER INSTANTEL

MODEL [ TYPE TIIAZHT2IALINN
SERIAL N0 UM 259N 230
CLID. N, 3 2A51R01348

JOB CONTROL NO. 1 23021 11586

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
H1 S0 UIHBMSUK 41, STRHUMVYIT ROAL,

BANGCHAR, PHEAKILANONG, BANGKOK 10260
DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED : 14 Febrmary 2023

Repert af caliaratke sereening et nat be esken in part Except complete. Wisaui the spproval of fhe Calfiration Laharaiary Ca, LIk

Calibrated By = Suwit Phuanbusabong
Calibration Engimeer
Approved By : Muongkol Yorsoonmom

Authorized Signatory
14 February 2023

Thils Calfbragies Cerificat deciuments the wracna ity i nation qarsnds, which rele the o o @essurenont accarding (s

s Escermation al System of Uests {511

Cerfilieaie Mo, (J23015864
F3-011-0401-13

CALIBRATION LABORATORY Co.,LTD.

2M0-11,14,55 S Pranet barsil 20 Yk & Poadat Wbl Ry Ladphian Banghsh 10230
Tul RET80553-4 Fioe (5730470 W cobaboaton oom  EmadualeficaHaboratony com

CLC

Azcredited
s cvaam

CALIBRATION DATA
3, DISPLACEMENT RESULT
Test poin STD Beading | DU Reading Comreztion Uneermainy
{mam) { frequency b i { mm { mem } e ) i %ofndg)
"o 0 Hr 00 0030 L0000 a1
"0.04 0 He 00 L] 0000 L7
005 50 Hz paak 0 as0 a0sn 0000 LS
#0106 i He (e 0.06] Q001 1.3
oy it He o070 07l L0 L2
0.0 100 Ffz a3 L0510 1.000 2.1
4 [HIRTH 0040 L] .00 1.7
[EiL} ViK1 Hz peak S OE 0000 1.5
005 LU EH] 0G0 061 (0w 13
oot 100 He 07 w4 (101 13

Mole. * meass Calibrations masked " Mot ANAE Accredited  in tes Cemifleste kave Been included for complenesess.

The Seope of Accredited ANAR Certificats Mo, ACTM-2814 Version 008 Page | of 58

This repart s valld Tor thi sbve stated bt e

wnly,

#4% Endl of Centificate geg

Certilicaty Mo, (E#1960]
F3-01-0dii-12 pagm 4ol 4

o CALIBRATION LABORATORY CO.,LTD.
c[c Tol 0F-67EHIMG)-4 Fowo 2-37H-2672  wew Ca-ebossony are F:u.lm:ml.‘lnnnw1

REPORT OF CALIBRATION
FOR
NOMENCLATURE 4 VIBRATION METER
MANUFACTURER 5 INSTANTEL:
MODEL/TYFE § THAZSDLTILAZS0I

SERIAL ML i UMIZ38 /UM 230

DATE OF CALIBRATION b 13 February 2023

ENVIRONMENT COXDITIONS -

Temiperatare 1 ke Reluttve Humidity :  (85E 15 %RH

PROCEDURE USEID =
This instrumint wes cilfrmed mder procedure Mo, CLO-CPEE-SS based on 190 16063-21 a3 calibmtion geadeline.
Timer Commigr,

‘Thie calibration wes perfirmed by wsing Digital High Resobution P

Acoslerumeier s Measiirivg Amplifier which simained by the Calibation Laboratory Co., Lid.
REFERENCE STANDARD USED :

| SN 29110,

umier, Philips Mode] PRESSERE SN, SAGOT1 0]

1, Digaal Mukimeter, Wavetck Muode| 12

2 High Resohution Programisbl: Tise
3. Acteleromeer with Measuring Amplifier, Brsel & Kjoer Model 5305, 2525 55, 307018, M349EL

TRACEABILITY :

1. The messuremenes are irapeably ta Tnjematinal Sysiem of Uity (51), through Aeronmmtical Redio af Thadland Lid.
Dhue Cale 31 May 2023,

System af Uniis (31}, ihrough Asrcomutical Radso of Theilnd Lid.

Carificate Mo, 0501

L The are maceeble 1 u

Certificaie Mo, 07-0001/22 , Due Date 32 February 2023,
1 Systein of Linits (51, through Niional Instite of Metrobigy (Thedland)

3. The are raceskle 5o |

Certificate Mo, AV-0009-27, Due Paie 22 June 2021

UNCERTAINTY :
Thie repemad expanded unceriainty of melsuremen is siated 2 the standard uncersainty of mezzsurement nultiplisd

by the covermge Tactor & = .00 which for s nurmal disiribation cornespands o & coverige probabilior of appresinaiely 95 %

Tt hiss been evalused soconding be the "Fralution of the Uncerisiey of Mezsurement in Calftestion CEA~AT M-2022)7

Certificate N, (JLI01 586
F3-011-04012 page 2ol 4
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CALIBRATION LABORATORY Co.LTD.

011,14, 55 Ben Promet Morski 20 Yisah 4, Prasen Masuil Re, Ladptvao, Barghos 10220
Tal (-ET4-DG534 Fax: 05782872 wewaaHabomionycom £ ssleficeHabostlons o

CALIBRATION LABORATORY Co.,LTD.

2011141, 55 50i Frivser Maraikit 75 Yoek 4, Prasen Maruitt A Ladshra, Bangkos 10230
To, 02-GTB-I534 Fawc [Z-TH-26TE wewcobbborsbrycon — E-red salefratisbonmnty o

CLC CLC
ety e i
CONDITION OF CALIBRATION ITEM ; GOOD CALIBRATION DATA
MEASUREMENT RESULTS : { X ) without adjustment { ) sdjustment 3. DISPLACEMENT RESULT
CALIBRRATION DATA Test point STD Readieg | DUC Reading | Comeston Uneerimisty
1. ACCELERATION RESULT e { fhequeniy ) sl Fiaa? i) il +(%ofnd.]
Test peinil STD Beading | DU Heading Cometion Uncemaingy 0 50 Ha w030 a0an oL Eq
[ [ frequency | e g} (el (gh E(%alnlg ) 0 50k s A A000 T
[N S0 Ee 030K ool ani 19 iy ik ke 0050 2340 000 15
(13 50 Hz AT 0402 002 14 ==y e i0ed P o0 3
ns 30 Hx pek 0,50 o509 <003 13 e = pryeey it 00 2
£ 30Hz LE00 T 000 1.3 o 100 Fie noan o [il= s ] k3]
i i i an bt 12 o 100 e T aoiy a0 L7
i i iy scsid A0 19 an 100 Hz pesle 1080 0t 0,001 L5
Ll bl hn Al Friointl 18 i 100 H 1050 0061 -0 i3
05 100 ke peak 0,500 080 Q006 L3 PP 100 He 170 P il 2
el To He 0600 L fne? 13 Nate. * meens Cafibrations marked * Not ANAD Accredited " s this Certificate bave been Included for completress
4z 10 Lkl o AN = The Senpe-af Averedited ANAIR Cerificate No. ACDM-3814 Version 008 Page | of 33
1. VELOCTTY RESULT
Tost point STD Reading | DUC Fending Corrertion Uneestainty
L § { fregaency ) i { ks ) { mms § { s ) t [ wofrdg. )
3 50 Ha 300 1008 IR 12 This repart b5 valid for the shive stated Instrument’s anly.
4 50 Fiee 4000 4,022 022 15
5 500 He pesk 5000 5087 ARO3T i3
6 50 Hz 6000 043 043 15
7 50 He 7000 7.085 055 15
3 100 Hz 3000 1029 (029 1E
4 100 Hz 000 4.5 043 i%
3 100 Hz peak 5000 5,051 051 18 #te End of Corlificade 552
& 100 Hz 6,000 6,062 0062 13
T 100 Hz 7000 .09 0073 15

Certificats No. Q231566
FI-011-401-12

Certificate No. QEMI3866
Fi011-0am1-12

CALIBRATION LABORATORY Co.,LTD.

210-11. 14,82 Sol Prasert Monubl 25 Yosk 4, Prasen Manued Ro . Ladshrac. Bangiod 10220
Tl (2-5T-00934 Fax: A2-S7E-2072  wewsabbondorycon ol adefeakbooron oom

CALIBRATION LABORATORY C0.LTD.

B0, 85 Siol Prasert Sanuid! 20 Vaek 4. Peasent Manil A Liviphvas, Bangins 10230
Tl GRATR0E04 Foo RST0-2072  wwwesishorsloy oo E-muilfasikiicabisbanlonyon

(:I_l.':d CI_(E.
ey h oy
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
¢ 1 : TION METER
NOMENCLATURE . VIBRATION METER HOMENCLATURE VIBRATION ME
z : NTEL
MANUFACTURER : INSTANTEL MANUFACTURER INSTANTEL
MODEL [ TYPE ¢ THAZSIITIIAZION MODEL { TYPE ¢ TRIAZSONTIIAZHON
3 ML f MI2368
SERIAL N, © UMI3IGSUMIII6E SERIAL NC L uMi336H
TE AL ;13 Feb
CLIDNO. L 2%1en0m DATE OF CALIBRATION ebruary 2023
JOB CONTROL MO, 2 II02110M5868 ENVIRONMENT CONDITIONS
o, 3
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD. Tempeestuze (3215 Rebailve Humidlty : (3£ 15 %
1 501 UDMSUK 41, SUKIUMVYIT ROAD, PROCEDURE USED :
BANGCHAK, FHRAKHANONG, BANGKOK 10260 This imstrument was calibrted undes procedure Mo, CLC-CPEE-08 hased oo 150 18063-21 5 cafibeation paadeline.
The calibention was performd by U [ighal Ml . High Resal Pr Timen Censler,
DATE OF RECEIVED £ 11 Fobrnary 2023 DATE OF ISSUED ; 14 February 2023 Aeeelenoaneter ind Merswing Amplifier which melamined by ibe Calbration Literstory Co., Lid

REFERENCE STANDARD USED :
1. Digita Mushtisneier, Wvetek Model 1721 5/, 25320,
2, High Rrssbuticn Programmable Timen Comiter, Philips Medsi PMESSIR 8/, SMG07101

Rrpert o cablhraion scroening sl o8] e EEen 8 g, B compiie. Withaut the appraval of ihe Cabhraiias Laborsfory Cis Lid

Calibrated By : Suwit Phusnbusabong 3 Ancelerminiswer with Measurieg Amplifier, Brud & Kjaer Moded #5305, 2524 S, YUM1%, 7414983
Calibration Engineer TRACEABILITY :
1. The e erecahle i | System af Uinits {51), Shecragh Acronmatical Radio of Theiland Led
Cerificats Noo 05-000772 1, Due Date 31 May 2023
7. The measureinents re emoenhle to Iniernationsl Syssens of Uniis 4210, through Agrenstiesl Radio of Thailand Led
Caritficale Wa, (7000022 , Due Dare 22 Febouary 1023
Approved By : Monghkol Yosoontom 3. Tha mdasuremmts une trageable o Inismations System of Units (511, theough Nations! Institue of Meology (Thailand}
Authorized Signatory Centificate Mo, AV-0009-22, Dre: Dt 22 June 2009,
1 Febroniy 20 UNCERTAINTY :

The repeted expandsd uncertninty of meisaresem is siwoed as the stesdand uncertainty of measurement makiplisd

This Callbration Cersificaie dneamens the Iraccabilily (s satinal standares, whick realie the anits of mesysroment sccarding iy the coverage Tacior k= 2,00 which fir o nomsl dissribution pormesponds & coverage probability of appreximmely 25 %.

1he Interastianal Syseem al Uaits (513 1t has been cvaluated sevding 1o he “Evbstion of the Uncersiery of Measurement in Calibration (EA-8400 M:20227°
Certlficste No. 23015868 Certificate No. Q23015363
F3-011-0401-12 page | of 4 FA-1-0401-12 page 2af 4
oot ot
BNATLUAY tenasluma
H E H
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CALIBRATION LABORATORY Co.,LTD.

EN10-91, 9, 58 Siod Prasen Sanuicl 20 Yans 4. Pasent Manuki i, Ladphess, flangss s
Tel, 2O P G-5TH-2077  ewwaabebasieny ann  Eouisakiieal bomong com

CALIBRATION LABORATORY Co.,LTD.

W11, 55 Soi Prowert Mokt 25 Yaek J, Prosert Monskit Fed . Ladphean. Bangeok 10259
Tal (-STR-DRENA Faal 00TH-I0T  wwacs-libowieny o Forusbasbefies oty com
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CLC
Pl iagrree ] ...F..I; E... B
CONDITION OF CALTBRATION ITEM : GOOD CALIBRATION DATA
MEASUREMENT RESULTS i { X | withoat sdjusiment { ) adjustment 3 DISPLACEMENT RESULT
CALIBRATION DATA Test paime STO Reading | DUC Reading | Comection | Uncensiney
1. ACCELERATION RESULT e R [ Wi AN, faad md | EtSotniat
Test palnt i ST Reading | DUC Resding | Comestion Uncerainky w0 0 Hz a0 030 1,000 34
(8] { frequency | [f1] i1 (g S alnlg ) 004 S H2 e 40 .00 17
= fadid 0300 030 A0 19 01 30 He park Qs 100 000 1.8
L S e i i I8 006 MWH il 60 1000 13
as LITEH prak 500 D306 006 13 007 50 Hz aom (0| O 14
biad e n600 aiiad ol 1 an 100 He a0 a3 000 11
(& 501z 0700 0710 Mo 13 S == e o e =
i i lied Lo i iniae 19 ans 100 Hz ek o 0 00 L8
04 100 Hz 0400 DAGS -L00s (] a0 100 Hi Q060 0061 gl I
o3 100 H pak 500 0507 0,007 13 on7 100 He oo [ 000l 12
e 100 Hx 0800 s il 1.3 Mote. * metis Colibrotioas marked * Kot ANAB Accredied * In this Certificate have beea lchuded for compleimes
d 100x et kol oo L3 The Scape of Accredilad ANAB Canificate No. ACDM-2814 Version I0R Page 1 of 58
1 VELOCITY RESULT
Test peint - ST Reading | DAUC Reading | Comection Uncertainty
{ s b [ frequency } { mms ) i § (mmis) | E0%ofrdg )
3 0 Hz F.0HH an -0z 1.8 This repert ks valid for the abeve stated isstrument's only,
4 S He A, 000 4033 -0.03%1 LB
s %0 Hz peik 5000 543 043 L8
4 S0 He 6000 Rt 0,051 18
7 04z 7.000 7087 ET) 16
5 ) 100 Hx 3.000 m <0023 (]
i 100 Hx 4000 4 0031 18
3 100 Hz peak 5.000 541 M3 18 #8 End of Certificate W
& 100 He 000 hs1 0051 14
1 100 1 2000 7063 063 I8
Crertificate Mo, (F2I01 5E68 Ceribficate No. Q23015565
F3011-04101-12 FI11-0400-11 e aota
" r
CALIBRATION LABORATORY CO.,LTD. CALIBRATION LABORATORY Co.LTD.
5o e W 30 o, Pamaet Wawmol P LSt o, Sl izt FL11, 4,55 Soi Prassert Wanukl 70 Yasy &, Praset Manuks 2. Lagphem, Banghek 102
cLC TS Fur (R EN-UTE koo Bk Qo Sy 4t ot (QSTBA%EI4 Fuix DD ETE06TE W cabisberwiorp com E maisalofeababoraboy con
= —
oy e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE . VIBRATION METER NOMENCLATURE . VIBRATION METER
MANUFACTURER . INSTANTEL MANUFACTURER ¢ INSTANTEL
MODEL / TYPE ¢ TIAZSO1TIIAZNN MODEL | TYPE P TRAZSOLAZIAIMN
SERIAL NO. ¢ UMIIZIUMII2I0 SERIAL NO. © o UMIIZ3UMIEZIS
CLID. NO. ? 151135 DATE OF CALIBRATION t 20 October 2023
HEOOORU B0, & SHSIENE ENVIRONMENT CONDITIONS :
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTIL Tempersture | mtne Relative Humidity 1 (55 19 %R0
&1 500 UDOASIE 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 This istrument s calibmted under prosedure Ko, CLO-CPEE-D8 based on 150 16063-21 45 calibration guidelioe.
The eallbration was performed by mDigi:uMuhkwm.?mgmmnublcﬂﬂwcwwmd\'lhmmn Calibator
DATE OF BECEIVED : 19 Oclaber 2023 DATE OF [SSUED : 25 October 2023 Amplir which mainisised by the Calibration Labarmiory o, L

REFERENCE STANDARD USED :
| Vibeation Calibeaor, The Midal Shop Model 311000 £ 11424,

epert of cablwwtion srreceing munt st be dxken b part, Fraps complele, Wiibout Sie mproval #Ftka Calfarathos Labaratary Ca. LI

3. Digim| Mubiimeier, Hewbeil Packard Model 144014 5. Ip46ATHRAS.

Calibrated By : Suwit Phuanbusabong 3, Pregrammabl TinserCounter, Philips Madel PMSASB S0, SME07101.
Calibration Engineer
TRACEABILITY :
|, The ieasuraments are iracéable % International System of° Linis {ST), through Sariomal [nerimnne of Metrology (Thailand)
% % Cerificate W AV-MI20-25, Due Date 26 Junp 2024,
1, The eeasurements s racenbie 10 Intemational System of Winiits {511, through Notonal [zatitne of Metrology {Thailamed])
Cenificaie M BE-1L36-22, D Dose |1 Movenber 2021
Approved By: Mnngknl Xoimouniom 1. The measuréments ore tmeoable 10 Inbemation Sysiess of Units (31, through Aemnzericsl Radio of Thasand Lid
Authorized Signatory Centifieate Mo, 07-0042123 , Lne Date |2 April 2024,
e UNCERTAINTY :
e repumed expanded uncertainty of messirerisd & ed 28 the standand uncenainty of measursmezt wultiplied
i Cliatian Cerilboate dicients tha irareahiity in s ffomsl seamdaints, whtk realize the gl of messaeement accunding by iy i coverngs fctor k= 2,00 whick far a mormal dlstribesion coerespands o o cuverage pobability of appronimately 93 %.
bt Enizymatianal Syatem of Uit (1) s s e evaliupied agcardins 1o the *Evalustios of dhe Uncartainty of Mensrersent In Calibrafion (EA-£112 My
Certificabe No, Q317018 Cartificate No. QUI117018
F3-811-0401-12 pues | of 4 [E}ars o) FLOL1-0601-12
¥




CALIBRATION LABORATORY Co.,LTD.

FrI0:11,W,55 Bai Prasen Mara 20 Yask 4, Prasen Warusd frl, Ladghnc, Banghok 10930
Tel [BETHOET4 Fac 02-578-2070  wwasaHaborslorycon  E-vusl naieBc st lboraansy.con

CLC
]
e Eraas
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS =i X ) without adjustoaent { ) adjustient

CALIBRATION DATA
1 ACCELERATION RESULT
Tesi paint s STD Readieg | TRC Rending | Comeotion Uncerainty
igl | frequency | 1 LE] g +imarng |
a3 51 Hx 0300 0.3 e R Lng LY
i S He 4o [ < L9
s S0 Hz peuk 0 500 [ 15120 =N 1.9
[LE Sl Hz 0500 [HEEIEY ={h{HI} (8]
nr A0 He 170 ik S L®
iy 100 Hz 0,300 [ERc] i) A3 (1]
(L) FiNF Hz o404 0.0 9
(%3 Ml Hz peak Q44 0004 [ K]
i B Ha 060 0005 19
o7 J0 He 06 1006 B
L VELOCITY RESULT
Test pain L STD Readicg | DUIC Rending | Camestion Unegriainty
i mmE ) | frequency | i mms i i mmis ] {mmis b i %afrdg )
il a0 HE 300} piEx] LR} 18
4 S Hz 4 000 a45 RIEC LS .9
- ] 3 Hz e S0 5457 0 AFT 1.8
] Il Hz Ol 6066 0066 L8
4 50 Ha 7000 2081 -11:081 L8
3 14 Hz 2000 anw RUSIEL] L%
& 1 He 4000 4.0%6 “h b (&
3 100 Hz et LR 5053 055 (K]
1 100 Hz LELLA & 067 0067 %
7 100 Hz TR r.079 DU 15
Certificaly Mo, QX3 ITHE
Fi-011-0491-12 pagodaf 4
[=]
'
wonansluetngss
BR L

CALIBRATION LABORATORY CO.,LTD.

FADHE, 5 55 o Prasect Manubd: 25 Yeekd, Proses Masoks R, Ladpheis, Banghak, 10230
Tob. CBETEIS Fax CE-STD-BETE  wewcsbebomiony pom  EmalmskfiosHaboraiony om
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o trmn

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE £ VIBRATION METER
MANUFACTURER 3 INSTANTEL
MODEL | TYFE 1 THA2S01/T21AZ901
SERIAL MO, 1 UMIIISAUMIIEEE
CLID, 0. 1 251701398
JOB CONTROL NO. i 2T
CUSTOMER 1 UNITED ANALYST AND ENGINEERING CONSULTANT COL LT,

21 501 UDDMSLUK 41, SUKHUMYIT ROAD,
RANGOHAK, PHRAKHANONG, BANGROK 10268

DATE OF RECEIVED : 18 Ocioher 2023 DATE OF 1S50ED : 15 Owtober 2013

hn.r‘|!dhllhxmlmﬂnlll:ﬂn!hpln.hlﬂwmmh-nmdllcﬂ! n Labaratary Co, Lid,

Calilsrated By : Suwit Phuanbusabong
Calibration Engineer

o

Approved By : Mongkol Yotsoontorn
Authorized Signatory
25 October 2023

This Calibrpiea Curtifieate dacuments he tracensiliny 1o naiisnal siandardy, which pealins the units of measeremeal sccording i

thi Tniereatioral Sywies of Laiis (515

Certificare Mo, Q23117007
FA-00 1-04mi-12

CLC

CALIBRATION LABORATORY Co.,LTD.

01,5 58 Sod Provsart Marusd 20 Taek & Pased Manokk Rid. Lacphen, Banghol %0700
Tol, CO-HTB-0354 Fre (0ETH-A  wwwioathbooionroem  Eredssefoddabirakory o
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CALIBRATION DATA
3, DISPLACEMENT RESULT
S
Teat point 510 Reading | DUC Reding | Carrocticn Uneurtainty
[ mam § { frequency § Gy {mm ) {emm } [ rm } £ %alndg)
on3 50 Hz o030 0,030 0000 3
04 S0 Hz 0040 040 0000 24
ans 0 Hz pesk 050 0050 1000 232
G Si H a0 1060 1000 21
oo ShrHz 0070 0071 00 a1
] 100 Hz 010 0030 0,000 7
04 100 e 0040 a0 0.000 14
005 100 Hz prak 0080 and 0.000 33
(i8] 100 He 0,060 Q0] .001 1
07 100 Hr 0070 Q8T 001 21

Riote. The Seope of Aocrediled ANAB Centifienie fio. ACDM-2814 Wersion 009 Page 1,2 of 59

Tlhiés report is valid for the shove skaiod instrument's ofily.

wdd End of Ceriificate #dd
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Tob, CAOTAHINES4 Fioe (0ETR267F  wawratssosloycors  Eemadssbficsl-sbersion oon

P —
amencum § e

REPORT OF CALIBRATION
FOR
NOMENCLATURE i VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL / TYPE L TMAZSHT2IAZS0
SERIAL MO, r UMI13E6 UM 1356
DATE OF CALIBRATION r 20 October 2023

ENVIRONMENT CONDITIONS
Temperature © mtntc Helative Humidity 1 (35 15) %RH

PROCEDURE USED :

This instrument was calitiasd neder prosudere Ko, CLC-CPEE-08 based on 150 1606321 a5 calibration guideline.
The ealibestion was performed by wsing Digited Multimeter, Frogrammable TimerCoanter and ¥ ibmilon Calibratar
Amplifier wiich maintzied by the Calibeation Latecaiory Co. L.

REFERENCE STANDARD USED :

1. Wibration Catitmmeor, The Modal Shop Model 11760 87, 11424,

3, Dl Mulrimeics, Hewlest Packard Meodel 145014 S, IN4GATIHAS,
3. Programmable TanenCounter, Phikips Mudel FMOG80E S SMENT 101

TRACEABILITY @
1. The metsirememis an: taceabie o Inbermatioeal System of° Einits §511, throngh National [nstitese of Metnlogy { Thailand]
Camificate Mo, A V-0030-25, Dus Dine 26 ko 2024

2. The measuremiends dne imcenble 1 Imerraiomal System of Units (51], theough ational Ingtinge of Metrslogy {Thailand)

Certificate Mo, EE-0136-22, D Due [ Noventher 2000,
1. The measurersents are tmoeable 1 Erernational Sysiem of Lnils (51, hmough Aeronauitienl Eadio of Theiland Lid

Certifcate No, 07-004423 , Due Daie |2 April 2004,

UNCERTAINTY ¢
Tie repuried expanded uncistainty of ‘measEmsst is staed o the sundand uncersainty of measurement multiplied

Iy thee coveraps fackor k= 2,00 which for a normiil distritratiom correspunds b a Goverige probability of approxirrtely 35 %,
Bt s Boen evabeaied sccarding 10 the "Evabenion of the Uncertalnry of Measaresneni In Calfbraticas (EA-202 M:2022)°

Cerlificate No. Q231707
page 2 of 4
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CALIBRATION LABORATORY Co., LTD.

11, S5 Boi Peamart ekl 2 il & Prasat Mol Rl Ladphvan, Sangeed 10230

Tel (3-STIA534. Fau 0DSTS27E  wwwoatmtomorpmn  Erslsaleiicad donfony ton
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS :( X } without adjustment {  } adjustment

CALIBRATION DATA
ok ST Rendng | 1L Reading | Comection Unzertainty
igh [ Trequeney ¥ igl igh igh {%ofndg. }
0l S Hz 300 010 00048 1.9
LE] 0Nz A4 D000 %
s S0 Hz eek 1500 0007 1%
L] 50 Ha Diod 1%
nr i He D005 1%
L8] K1 He L8 (el 1005 (B
na 100 Hz 400 nan? N 1%
s K Hz pras [[Bon ] 507 00T (B
[ 1460 Hx [[ECoH] LnlE LG8 18
7 1K Hi [t [ h] R U] 13
LVELOCITY RESULT
Tesi pain e ETO Beniding | [FUC Beading Currection Uncenainty
v | { frequency ) i e b i mmis ) % od g )
El 50 Hz 3048 048 s
a i He 4400 AfiEn 055 15
H 50 Ha ek 000 § 08T &
i 50 Hz (O] a07 =047 1%
7 Sl Hz 7000 T - %
£ 100 Hz A0 Anag R 15
a 110 Hx 4500 405 051 15
5 100 He énk 5000 5060 =05 18
[ |10 Hz 000 AR DOEL 18
7 111 Hz 7000 T.008 -LIRE 1%
Certifleats No. Q23117017
FA-01 1040012 page3 af' 4

. EEE
mnms‘lumm :

@ ibanon

CALIBRATION LABORATORY Co.,LTD.

A1, 55 Bed Prasinl Monokic 59 Yok £, Prosat Masibi R Ledplosn, Banghok 10230
Tl (ETROGSN-4 Fue DLETE-2ETY  wwwoababoaio rom  E-maicdediab-laboraiony con

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 1 VIBRATION METER
MANUFACTURER t INSTANTEL
MODEL / TYPE y TILAZS01TE1 AT
SERIAL NOL v UMIZHAS/LIM I2E6S
CLID, MO, i ISIHMTI2
JOB CONTROL NO. 3 IIWT4102507

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTI,
&1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGUHAK, FHRAKHANONG, BANGROK 10260
DATE OF RECEIVED : 14 Seplember 2023 DATE OF ISSUED ¢ 1% September 2023

T, L.

et &l walibraddon sereming mimst me b Lk i par L, Exens) osnpleis, Withest ihe spproval of the Callipatian Laha

Calibrated By : Suwit Phuanbusabong
Calibration Engineer
Approved By : Mongleal Yotsoontom

Authorized Signatory
19 Seprember 2023

This Calbpatien Cerilflcaie Socencnts S (e cealdll 1y 1o navseal standards, which vealine ihe anits of i e sconting s

ke Interecatisnal Spsan of Usit (51)

Ceriificane No. Q25182597
FA-D11-04001-12

CALIBRATION LABORATORY Co., LTD.

D11, 1,55 Sol Praser Manuid 20 ik 4, Preset Manoki! RS Lactsboia, Banghth 40230
Tel, IE-ST-0000-4 ¥ (3-5T Wi - eboiory pom  E-mod salajraHaboralony com.
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CALIBRATION DATA
3, DISPLACEMENT RESULT
Tesl palo i 5TD Reading | DUC Reading | Comecilon Uncentsinty
[ ) { Ereguensey ) { mm ) mast ] { ) i %ol )
an 0 Hz a8 D000 (1] 17
ot 30 Hz gl ol 0000 24
ik} S0 Hz peak 0050 0,050 0000 12
i3 50 He 0060 w061 -1 1
a7 E a7 w071 -] 21
s 1o Mz RS 0.0%0 0000 21
004 100 Hz 0040 0.040 0,000 24
.08 100 Ha peak 1050 0050 0.000 13
1,06 100 He 0.060 0061 G 21
047 0 Bk o7 07l ST 21

Note. The Seope of Aocredited ANAB Ceriificmie No, ACDM-2614 Versios 009 Page LZal 59

This repeort & valid for the sbove staied insbrunients anty.

A End of Certificate 2%

Corfificate No. Q23107017
F311-0401-11 pagedaf 4
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e F AEERRRITED
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REPORT OF CALIBRATION
FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL ! TYPE H THATZLTIIAZION
SERIAL NO, i UMIZR6SUMIZESS

DATE OF CALIBRATION H 15 September 23

ENVIRONMENT CONDITIONS

Temperstuse © mt % Relative Husstiy + (33% 15)%nn

PROCEDURE USED ©

This istrument was calibrated under procedare No CLE-CPEE-08 hasad on IS0 16083-21 as calibralion guidesine
The calibration was perfonsed by using Digisal Muliimeter, Proprmmable TimesCounter, Accelenymesst and Measuring
Amgifier which mainmined by e Calibeation Labatory Co., Lid.

REFERENCE STANDARD USED :

1. Pregrammalsic Tisser/ Counter, Philips Model PMAGESE S/N. SME07100.

2, Digital Multimeier, Keysight Technologies Model 39584 S0, MY 38352733,

3, Accelerometer with Cosdisgning Amplifler. Broel & Kjser M) B33, 26206 SN 705491, | 741406,

TRACEABILITY :

1. The ane irscwable 1o | Systemn of Units (510, theosgh Aerorauticel Radio of Thailsd Led.

Ceriificate No, 07-0043/23 |, Due Disee 00 Apeil 2024,

2. The are traceahle in i Systern of Ulnits (517, thoough Accomautical Radio of Thailand Lid,
Cenificats Mo, EE-(0010-21, Drae Tt 27 March 2014
3, The are traceable 1o Titenistinnsl System of Unins (S1), theragh Maticnnl Istituie of Metrology (Thailind)

Certificate No. AV=0025-22, D Daee 12 Ociober 1023,

UNCERTAINTY

Thie repanted expanded uncerainty of measarement is sl i the stisdand uncertnisty ol medsurement multiplisil

by the coverage fctor & = 3,00 which for 1 nomeal disribution comesposds (0 coverigs probability of approximaely 93 %,
1t has been cvaluated aceanding io the "Bvabaition of the Unoertainiy of Measurement in Calibrator (EA-402 M-2Z2F

Certificate Na. Q23102507
-1 1-8401-12 page 2ol 4
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CALIBRATION LABORATORY Co.,LTD.

DTt M, S5 S Prasast Masibi! 20 Yoak 4, Prasar Marss B2 Ladphian, Bangiok 10230

CALIBRATION LABORATORY CO.,LTD.

Z10-41, ¥, 5% Soi Prasert Marubi 23 Fpakd, Prased Masukil Sid, Lisiphvies, Basghel 10250

CLC Tol, O35TE-{0534 Fas: SO57B267  wewraHoborsiryron  E-maisalafic inaomioy ton ‘/:'—T_\.\n‘\ .-rfﬁ'.éﬁh_.:_.-;“nu.. o Tol, CRSTBOEIM Fao QIGTRPETE  wesodbbividoy on  -mal sakiivaabouo tom
i T e
CONDITION OF CALIBRATION ITEM @ GOOD c TION DATA
MEASTUREMENT RESULTS 1 { X ) without sdjustment { ) adjustment 1 DISPLACEMENT RESULT
CALIBRATIONDATA Test point | sSToResting [ DUGReading | ot | Uncerainy
1. ACCELERATION RESULT | I frsquesszy b [ ) {mm } =+ % alrdg. }
Test paim s STD Reading | DUC Beading | Comection Uipemainty Y 0 M apan 000 7
gl { frequency ) (g) (g} g} %ol ) o a0 Hz i 000 W
03 A0 0300 0.3 0000 Lo T =y pesk 1090 000 5
04 A Hz 400 [ 0,00 8] g Siia Py e presn i
03 O Hz peak 10500 1505 A0S s a7 a0kk om0 as7i 0001 12
06 50 He 00 1LG06 11005 13 e Fer S TP T o
07 0 Hr 0700 0708 0,000k 13 Ay P " Ty i e
0.3 1600 Ha 0300 o3l 001 15 08 FERTE i s P P 5
ks i A e £ L 006 10 H: .06 050 -001 13
05 100 Ha peike Q500 0505 0005 1= ant 1001 o070 0T 001 12
i 100 Hie o0 Lam i 1 Mo ® seans Calibrations marked * Mot ANAB AcrroSed * in this Ceriificase have besn inchaded for completentss,
2l i e A it b The Seope of Acerediiad ANAD Censficals Mo, ACDM-2814 Version 00F Page § of 58
1. VELOCITY RESULT
Tiest painn o STD Readirg | DUC Rending | Corection Unoereaiy
{ mms b { Froguenzy § { mmis ) {mme ) (mms b | £ %ol )
i 30 Hz 3000 103 0o 1B This repeert ks valid Tor the abave slated sstrament's snly,
4 S0 He 4000 4t 11033 L&
3 5l Hz pek 5,000 5054 054 1B
& A0 Hz 000 6067 0057 LB
T 50 He 7000 1087 -0AET L
3 100 Hz 3.000 329 nii ] 1B
4 100 Ha 4,000 4036 0N 14
5 100 He ek 5.000 3.04fi 046 14 8% End of Certificuts 88
] 100 iz &0 6072 4072 14
¥ 100 Hr T.000 7083 0005 13
Certifieate No, QEMG2507 Centifieate No. Q23191557
F3-011-04000-12 pEdal 4

FI-011-0400-12

CALIBRATION LABORATORY Co.,LTD.

011,55 Gol Proser Marukit 30 Yasn &, Poser danued . Lasphoss, Basghos 10250
Te QEaTH-C0AId Fom (Q470-2070  wew carlasorsday o E-madsalefioatbomon com

CALIBRATION LABORATORY CO.,LTD.

2710-11, 580 5o Prasent Mansul 78 ‘Yaat . Prosen Marikit R, Ladperd, Basghok 50200
To. QZATE-OM-4 Fo: O2-57R-2077  www.oabatwrsiorpoon  Eorad sis@rabuteusey con

CLC CLC
Asoawdited A sewdiCen
Jehrias irasa i tr—.
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
NOMENCLATURE : VIBRATION METER
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MANUFACTURER ' INSTANTEL
) MODEL /[ TYPE : TIIA2601/721A3301
MODEL { TYPE i T2IAZ6O1/721ASI01
= : SERIAL N0, : UM T4468/UM 14468
SERIAL NO. | UM IH468/U M 14468
DATE OF CALIBRATION i 07 November 2023
CLID, NO, ! IS1EI T
JOB CONTROL NO. -+  131I0S123678 ENVIRONMENT CONDITIONS ;
i . Temperstare © mt Relative Humidity = 551 15 %RH
CUSTOMER ¢ INITED ANALYST AND ENGINEERING CONSULTANT OO, LTD,
1 501 UBOMSUE 41, SUKHUMVIT ROAD, PROCEDURE USED :
BANGCHAK, PHRAKHANONG, BANGKOK 10260 This imstrumeni was enlibrated seder procedurs Mo, CLC-CPEE-08 based on 150 18063-21 a8 calibration gaideline,
The calfbention was prrformed by ssing Dighed Mukimeier, Programmable Timer Counter and Vil 1 Calibewsar
DATE OF RECEIVED : 86 November 2023 DATE OF ISSUED : 09 November 2023 Amplifics wiich saintaingd by the Calibrmtion Laboraiory Co., Lid.

REFERENCE STANDARD USED :
|. Vibration Calibeator, The Modal S Model 91 10D SN 11424
2. Drigital Mulmoeter, Thewlost Packand Model 14401 A S, 3146AT5033,

Borper of caliraibam sy prsing aiwi nai be ik bn pari. Evorpl cosglele, Witk i sppereval of the Caibratien Laberatery Coo Ll

Calibrated By : Suwit Phuanhusabaong . Programmable Timer Counter, Philips Model PMSSA0R 574, SMETI00
Calibration Engineer TRACEABILITY :
1. The measuremenis are iracesble jo Internatioeal Systoms of Unils (511, throsgh Natlpngd Insueme of Mesnlogy (Thailand)
% Centificae N, AV-0030-23, Duz Date 26 June 2034,
2. The messuremenis are iraceshle o Internaticeal Sysies of Units [31), throegh Mativoal Insiwule of Merlogy (Thatknd)
Cenificais New EE-0136-22, Due Dt 11 Noveniiber 2023
Approved By : Mangkol Yotsoontom 5. The measurements are tracesble 1o International Sysies of Units (515, ibroegh Asronautical Radio of Thailasd Lad
Authorized Signatory Cenificme N 07-0043723, Due Daie 12 Apnl 2024
¥ Movember 2023 UNCERTAINTY @
The reponted expanded uncerainty of measunemest i stajed a9 the ssandasd uneeraingy of messunement multipied
This Calllaraiban Coriificase dacunionis e fraceability 5 &str sURHardY, wleh rralice the unie of messurnent sceording sa Iy the coverage facior & = 200 which for 2 norwal distrittice coreipands 10 a coversge probability of spproximmely 25 %,
ihe Irsprmaiioasd Sysiom of Uil {81} 1 s baen evahaied sccording b he "Evaluation of me Uncernainty of Measumemen! in Calihration (EATD M20IZY
Cerlificate No. 232267 Cerilficate No. Q25122679

Fa411-8401-12 FRI-4H-12 pagelol 4




CALIBRATION LABORATORY Co.,LTD.

20-71,90, 5 Soi Prasen Marubkt 3 Yank & Praner banubi R, Lazpheas, Basghok 10230
Tel. CRATB-0MEI Faoc 02470-2672  wwwiablnonlory.con  E-mabsakedicabiaborsion com

CLC

moim v

CONDITION OF CALTBRATION ITEM : GOOD
MEASUREMENT RESULTS & ( X ) without ndjustment { ) adjustment

CALIBRATION DATA
L ACCELERATION RESULT
Fesi poini STD Renfisg | DU Rending Correstion Uincertnimey
fgl | Frequency 1 e {g) L&) [zl i %ofndy b
a3 Lo} i G300 0104 -ond 12
LB 0 Hz ETHH) 0408 0006 e
03 S He poak Q500 LIRS -0.009 1.8
as 0 Hx LiEe] ILA1D 00 L9
07 50 Hz 0,700 Iz “am 19
03 |10 Hix 0300 0303 0005 18
4 L Hax 0400 1406 0006 LA
s 100 Hz peak 0500 L] Do0s 14
[ L0 Hzx 600 A0 -0 L#
nr L Hz 1700 atin =0am0 (2]
LVELOCITY RESULT
Tust poinl ST Reafing | DUC Resding Coreciion Uneeriainty
{ s | { frequency ) e [ s i mmis { mmis * (% ofaly. )
3 3 He 3000 1035 RUATEE] (&3
4 20 Hi 4001 048 D4R 1B
5 50 He peak 5000 5067 -0.067 (k]
& % He G0 AT 077 15
7 M He T TR -0.092 19
3 160 4z 3.000 1030 G030 1.9
4 100 He 4000 4046 D6 1.9
X 1 Hz penk S000 5059 0058 1.9
L 1K1 Hz b.000 8.0 D07 1.9
7 100 1z 7000 T i 1.4
Cerlificaly Mo, Q23112679
Fa-011-041-12 page ol 4
' [=]
tenaslunuRy;
kabbision

CALIBRATION LABORATORY CO,LTD. &

S100117H, 55 Bei et Marwsid 20 Yok 4, Privast Mk Fil, Lagpraa, Banghok 10230
Tl (R47B03554 Fas CRSTS0A7)  wewmHabonwrymn  E-mabsdafiei-sboriny com

CLC
Accisdiied
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE I VIERATION METER
MANUFACTURER ¢ INSTANTEL
MODEL ! TYFPE | TLIAZS01/721A2901
SERIAL MO, ¥ UMIZHETUM 2867
CLID N 2 2518711

JOB CONTROL NO. & 130914102592

CUSTOMER < UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI
SIS0 UBOMSUK 41, SURHUMYIT ROAD,

BANGOHAK, PHRAKIANONG, BANGKOK 10260
DATE OF RECEIVED : 14 Sepiember 2023 DATE OF ISSUED : 19 September 2023

Meport af caliyrathon serceniag min e ke eskem b part. o) somplhe, Withase the sppeaval of the Callbrarian Labaratary Cu, Lid.

Calibrated By : Suwit Phuanbusabong
Calibration Engincer

Approved By ¢ Mongkol Yotsoonom
Authorized Signatony

19 Scptember 2023
Thin Claration Crrtificale documents the traceabilily o astonsl sndardy, which reilize the usits of memsremenl sccariing o
e Imternativnsl Syvtem of Units { 51

Cerlificate N, Q3102851
FA-BEL01-12 page | of 4 @

. o}
Lanm's‘lumm :

erlcalbantan

CALIBRATION LABORATORY Co.,LTD.

I-T1M, 35 Sob Pt Masuddl 23 Yk 4, Prasint Mokl R, Latphiaa, Bangkok 10230
Tel 02-BTA-MS34 Faoc (O-67B-06T]  wWwwrm-Ebocynrycom  Emadsalafos-isoraonycon

CLC
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CALIBRATION DATA
3. DISFLACEMENT RESULT
Tesi poim i STD Reding | DUC Rending Carrection Urecertainty
fmm}y { Fradueney [ mram ) {mm ) { ) Ei%ofnds b
s 30 H=z noan oo [ilee ] 7
mng 50 Hx 0040 o0 Q000 14
s 50 He peak LX) D05t -l | 12
i 301z 0060 006l <00 2
oan? 0 Hx 0470 naTy -0 1
L 1680 He 03 [E ] LEu r 3}
g 180 Hz [ ] [[RI) 0000 14
nos 100 Hz piak 050 nnsi -G B2
Ll 100 Hz 06D L 0.0 X1
{1 1141 Hzx 0o [ | 0.0 2l
Mole The Seope of Accredited ANAR Certificie Mo, ACDM-2R14 Verates [ Puge 1,2 of 50
T'his rapurd s walidh for ehe alve stated knsirnment's only,
A End of Certiliente 288
Certificate Na. Q2N LIETY
FI-n11-04/01-12 pagedaf 4
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CALIBRATION LABORATORY Co.,LTD.
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REPORT OF CALIBRATION
FOR

NOMENCLATURE . VIBRATION METER

MANUFACTURER ] INSTANTEL

MODEL [ TYPE . TEIAZSULTIIAZN

SERIAL NO). . UMIZHETUMIZSET

DATE OF CALIBRATION . 15 September 2023
ENVIRONMENT CONDITIONS :
Tempernure ;3£ 2 °C Rilwiive Humbdley = (35 15) 5RH

FROCEDURE USED :

This instramizny wies caliteated wmder procoths: Mo, CLC-CPEE-IS bused on 150 1E63-21 as calibration guideline.
The calibration was performed by using Digital Multieseter, Progrmmaibie TinenCounter, Acvuleromeser and Messaring
amplifier which maimained by the Calibmiion Libormory o, Lid.

REFERENCE STANDARD USED :

1. Programmahie TimerCounter, Philips Modal PMESHHE ST SMO07101.

2, Digital Multimeier, Keysight Technologies Model 3584 8N, MY30331733,

3. Acvelernmeser with Conditioning Asplifier, Breel & Kjaer Model EI0S, 2626 S0, 703481, 1741400,

TRACEABILITY
1. The messunemsiis iee ecesble s bnternatioial System of Units (511, throwghs Asonmatical Radio of Thetlnd Lid
Cenificass Mo 07-004373 , Thie Dme 03 Apil 2004

i Sysimm of Uiits (51}, trongh Aercoamical Radio of Thailand L.

2. The e mraerahle e
Ceriificte Mo, EE-D0010-23, Droe Date 37 Muech 2024

3. The measurentents are irrseable o Intermationsl Sysem of Units (S1), theamgh National Institiie of Metrology {Thiikind)
Certiflome No. AV-025-12, e Date 12 October 2023,

UNCERTAINTY @

The reported expaadad uncenzinty of measurement is sised a3 the sandard uncersainty of mnessurement mulliplisd

by the eoverage Facsor k= 200 wiich for o normal distrisstion eomesponds i a Coveigs prohabiliny of approximabely 95 %
1t liess b evabumied aesording Lo due *Evalustion of the Unsertinty af Messmrement in Calibriion {EA-402 M:20227

Certificate Ma. QXI02502
F011-04T1-12 prgelof 4




CALIBRATION LABORATORY CO.,LTD.

ZrI0-21,5.58 Soi Praser) aruial 38 Yook & Poseort karutd il Ladpheso, Bangleh 10030

Tei CRGIBIMEIH Fou (387072 ewawcekabowmieydon  EmalsaleficaHaborsion om [ = =
cLe —SE—
[

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment () wdjustment
CALIBEATION DATA
1. ACCELERATION RESULT
Tesk parint ST0 Reading | DUC Realing Cearection Ungerainty
Ll | frequency | i (i} (g) (g} %ol g }
03 50 He 0300 0301 <0001 k]
e S0z a.4n0 0403 Gz K]
05 071 peak Q500 0.504 0004 13
(hfi 30°Hz Qi 0,607 0007 (%]
o7 50 He a7 0.7 =0.008 L3
X} 100 Hz RiEL 0501 ~IhHIZ L9
o 100 He 01400 406 ~0L006 ]
os 100 Hee peak 0.500 507 M7 13
LT3 100 He 0600 B8 -(L008 K]
a7l 100 Hz 1700 &7 -l 13
1L VELDCTTY RESULT
Test poim ST Reading | DUC Remtmg | Correction Uneestainty
{ froquency | o [ mimis ) { s b {mais} | E{%ofndg.)
1 S Hz 5,000 33z 0032 13
4 50 Fie 4,000 415 STk 13
5 30 Mz peak 5000 s34 R 13
] S0 Hx 6,000 £.069 L 145
7 i He 1.000 To7d “OTE LE
5 100 He 3.000 A5 D045 1B
] 100 Hx 400 4058 1056 LB
3 100 Hz peak 5000 SiEe D08 1.&
(i 100 Hx &000 B R 1B
7 120 Hz T.04H T 101 L8
Cerlificase Mo, IIN02592
FI11-00100-12 mpedof 4
'
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CALIBRATION LABORATORY Co.,LTD.

210119, 55 5ol Prasert Marue 5 Yo 4, Poasent bonghi R, Ladphise, Sarghas 10030
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER i INSTANTEL
MODEL / TYFE i TLA2SITIIAIHMI
SERIAL N(L. i UMIZESUM LTSS
CLID. MO, c 23190003H
JOB CONTROL N0, i 1HIF250556H1
CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI,

1500 UDOMSUK 41, SUKHUMYIT ROAR,

BANGCHAK, PHRAKHANONG, BANGROR 10268

INATE OF RECEIVED = 23 Muay I013 DATE OF ISSUED : 29 May 2023

Ergert of caliiraties or rnbag ayim e dakom i part. Euepd comgbete. Wisait he apareval af cie Cabation Labssasary o, Tid

Calibrated By : Suwit Phuanbusabong

Catibration Engineer

et

Mongkal Yatsoomntom

Approved By @
Anthorized Signatory
29 May 2023

Fhis Calibrmtian Crrtifleate docasnesss the iraceshiiy in naijonal standands, which fellee the units of mesmuronem secardisg =2

il System af Vnks | 51

Cerlificale Na. Q23055851

FR011-0401-12

CALIBRATION LABORATORY Co.,LTD.

1091, 4,55 ol Praser Marubi 39 Yaek 4, Praser Masuil Be. Ladobme, Banghos 1030
Toi (STHO0ME. Fac (B-578-2872  wewisbaboninrcon  Eowl asafcstlasomiin. oo

CALIBRATION DATA
1 DISPFLACEMENT RESULT
Test point i STD Reading | DUC Reoding | Comection Unoerizingy
{mm ) { Frequency ) i mm} {mm ) (oam ) i %ornlp)
003 50 Ha LU Lavi L] ¢4 |
w0 0 Hz 040 Qi Q000 1.7
L) S0/ HE prak 050 LTy 0.000 45
i 50 He o060 Do 0000 13
007 S0l 0.0 naTt -I001 12
] 100 He L] 0w 0.0 3 |
R 100 He a0 D40 .03 1.7
05 100 Hz peak Quodin 0,050 0,000 (L]
.06 100 He Q0G0 000 001 L&
nar 100 Hz a0 0071 | 12

Wote, ® meams Calibraions marked * Mot AMAB Accredited ® in this Certlficae have been ingloded fior compleieness.

The Seope of Acerediied ANAY Cenificate Mo, ACTIM-2514 Version 008 Pags | of 58

This repurt b valid for the above slated issirament's only.

#85 Emd ol Cerlificate 258

Certificare Ne. Q23102552
FA-011-0401-12 pagsdof 4
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CALIBRATION LABORATORY Co.,LTD.

213019, 55 B Prasen Marukil 25 Yok 4, Praser Bonukd
Tl A

inci, Banghok 1033) T
\f{?

3534 Fau (2-57B-2ET2 e cldibondory o Eial sekfieal Wtvalry L

REPORT OF CALIBRATION
FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL | TYPE TRIAZSO1T2IAZOM
SERIAL NO. : [T AR]
DATE OF CALIBRATION : 26 May 2023
ENVIRONMENT CONDITIONS :
Temgperature | mE % Helaiive Humidiy ;{55 15) %k

PROCEDURE USED :

This insiraean ws calisested undds peocodure Mo, CLC-CPEE-0R based on 180 1606321 s calibmtlon guideling.
The ealibration was performed by using Digind Makimetor, Usiversal Couner, Accokimos lor s Messuring
Amplifier which maimained by the Calibramon Laborlory T, Ll

REFERENCE STANDARD USED ©
1. Tily bes Bindel F4SEA S, MY 59352723

Multimeter, Keysight Te

wrmmmabie TimesCourter, Philipe Model PMEGSTE SN, 53607101
i Misnsunng Amplifier, Bt & W jme Model R308, 2525 BN, 30T0LE, 243408E.

2. High Res

1. Arcelorumeer

TRACEABILITY

1. The measuremenis me muecable o bpemmational Sy of Uit (410, through Asmomstical Redio of Thailand Ll

1623, Diise [Bate 27 March 2024

2. The meslire ments are tracsahle b Imernativned System of Units 151, through Aeroammtical Eadia of Tailand Lid.
Criifitsite Mo 07-004323 , Do Daw 03 April 2024,

. The mecasurg e ore trageshle so Infernations] Systess of Units (51, throsgh Nationsd Instinse of Motmlogy {Thailomdy

Cemificate Mo, AV-HHIB-22, Due Date 22 June 2023

UNCERTAINTY

The repaned expanded uncertainty of messurement is stabed s the standard wocermingy of messusement mulipliod

Sy the eoverngy factar & = 100 which for a nurmal distribukoes ccerespands fo o coverge 7 ity off oppeoxd y 95 He
1t has hen evalugied aoconding o the “Evshation of die Uncenginty of Measmmement in Calibmtion [EA-4/02 M:20221

Certilicate Mo, (23055681
FI-010-04001-12 page 2af 4




CALIBRATION LABORATORY Co.,LTD. CALIBRATION LABORATORY Co.,LTD.

B011W 85 Bal Prasent, Wanuiet 30 Yook 4, Praset banud fidl, Likplean, Sasgros 10030 011,959 Sai Prosen Marsbd. 70 ek 4, Poasert M P w3
Tal (Q-5T8-M534 Fae -578-M77  wwwoaauonioyion  Enaisakfiabatogon.om 4 > 31 . DI IR
CLC cLC AT s mFabsron om  Enaakedai-aoiony . con
i vress ! e
i |
CONTION OF CALIBRATION ITEM = GOOT CALIBRATION DATA
MEASUREMENT RESULTS :{ X ) without adjustment { ) adjustment L DISPLACEMENT RESULT
CALIBRATION BATA Tait STD Readip | DUC Reading | Comection | Encertainty
1. ACCELERATION RESULT i
Limm ) { fregency 1 o mm L ¥ {rass | Eitorny )

Test puih o . " ——

@31 puini ke 510 Heading | DUC Reading | Cerecticn Uncorainty 0 S0 Hz ann Wik Q000 Bl
lgh { drequency | tul Lk tgl i t%alnlg | i 50 Hi T ihsa 000 LY
al 50 Hy aim 300 (1) () Wi 50 Mz pek i oS 0 L5
a4 ik 040 A [iE0) .9 0% 0 Mz 00 i 0.1 13

3 2 =0 ;i
[ i i peak o500 ,50) 0001 13 e ¥ Hiz g w07 25001 N2
on 500 Mz L0 BT 0002 (] e 10 Iz anan L0 0o El
50 H 7
a7 50 Hy 07 b 003 13 [ 1o e o040 .50 a0 i
ol B0 bz Q30 [ 1002 (8] o 10U 1B ek 00 nasl 0041 LS
ad WD e i B30E 002 19 o 1l iz 0en .06 0,001 13
L 3 0 =0 ;|
o3 100 He peak s Ll Hht 13 [ 1o Hy a7 w7 001 12
[
f 04 Hz LTS 600 KR 3 Note * memes Calibmtios sarked * Mot ANAB Acorodield * in thts Centifbease have been includod For completesess.
a7 ok Hz
1] [ 1] .00 3 The Scope of Accredited ANAB Corfificats Mo, ACDM-2814 Wersion D0E Pags | ol 54
I VELDCITY RESULT
Tes STOD Resding | DUC Reading | - Ceerection Uncertainty
M
{mmis | { froquency § { mms ) { s | (manie) | £ % ornl)

1 31 Hz J.000 3,038 D% 'E] This report fs valld for ehy above stated instrament's anly.

A 51 H 4000 4,051 -0.051 [§

5 51k iz peak 5000 5064 0064 [ ]

& 5 He &.000 07 007 [E 3

T 30 e T.04HE .ok GRS (B ]

3 Oy bz J.00H} 3023 Q25 LE

i bl Hie A4 ) 4.0E7 Q057 1K

5 1o B peak .00 5041 ETET 1.4 A End of Certifieste 549

& 0 Hz 6000 Bi6T 0067 LB

L B e 7000 Lo 07 LB

Cirlificats Mo (23055651 Certilienie No, QIMSSEE]
FE L -a4m1-11 page 4 of 4

FI-00 104012

CALIBRATION LABORATORY Co.LTD.

011,14, 55 Soi Pramert Manudd! 25 Yaek 4, Prasil Manuslt Rd, Listphvas, Banghay 10030
Tl [-EPE-DO534 Fax: OE-OFB-36T  awasHabosleyoe  Eresinskdcs-abomion con

CALIBRATION LABORATORY Co.,LTD.

2101714, 55 S Frazsar Manuk® 23 ek 4, Provest] Masobit Rid. Lacpnrn, Bangeok 10850
Tol, Ge-STE0IEI Faec 02G7B20TZ  wwwssbatorsiwyrom  E-maitsslsfeadaboriion con
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CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE ¥ VIBRATION METER NOMENCLATURE b VIBRATION METER
MANUFACTURER i INSTANTEL MANUFACTURER & INSTANTEL
MODEL / TYPE i TILAZGO1TILAIZN MODEL ! TYPE 5 TIIAZGHLTIIAINN
SERIAL NO, 4 UMII229UMI1228 SERIAL ML i UM11Z29UMIIZS
CLID, X0, : 251701314 DATE OF CALIBRATION C 20 Octoher 2013
JOB CONTROL NO. : 231009117022
ENVIRONMENT CONDITIONS =
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €0, LTI, Temperstire © wtnc Hebtive Humidity 1 (582 150 SRH
1 501 UDOMSUK 41, SUKHUMYIT ROAD, FROCEDURE USED :
BANGCHAK, PIBAKHANUONG, BANGEOK 10280 This insirrnent was calibrated under procedurs No, CLE-CPEE-0B based on IS0 16063-21 a5 calibration guidefios,
The calibration was performed by wsing Digital Multimester, Programmeble Times/Conscer and Yibrativa Calibralor
DBATE OF RECEIVED : 1% Ogctober 2023 DATE OF ISSUED : 25 Oxteber 2013 gl whieh pilnd b e Callenion Libseniey €. L,

REFERENCE STANDARD USED :
|, Wilearion Calibeabor, Tiie Modal Shop Mudel 91100 S/, 11424,
2, Digitn] Mutinier, Hewletl Puckard Model 144014 8N, 3146475933,

egpars f calibesllan sreming et net b aken ks parl, Exeept sampleie. Witheart e spproval af e Callaration Libsratory Ca-, Lidd

Catfinitad By-h St Phaoiburslong 3, Programmable TinsesCounter, Fislips Model PME5508 S SMSITINT
Calibration Engineer R
|, The measurémients ace tracesile o latemationa] Sysiem of Units (511, srough National Institue of Metrology (Thalland}
% Cerificaie Mo, AV-0030-23, Due Dine 16 June 2024,
2 The messisrements o tracesdble 10 [eoematiosa) System of Units (511, heough Natlona Instinuie of Metrology (Thailand}
Cemiflcaie Mo, BEAH 36-22, Due Die || November 2023
Approved By : Mongkol Yotsoantorn }. The snessurements iee wrweenble o [sensational Sysiom of Uniis 311, through Aercmantienl Radic of Thailed Lid.
Authotized Sigatory Cenificats Mo, 07-0M T3 , Due Duie 12 April 2024,
25 Ocwober 2023 .
UNCERTAINTY :

The repared expanted uncenainty of messrement 5 sl s the standhand wnceriaingy of mwessurement malilplied
by e cuverage factor k= 3,00 which for a seemal distribution somesponds o 3 eoyverge probubility of spproximately 85 %,

Tt Calihrsstiar Certifeate doumenis the traceahility i natfonal dadands, swhich rvaliee the walis af muasssenent seenrding o
I s been evalugsed aceuntiisg o the "Brsbention of the Uncernainty of Meusunzment in Catitwation {EA=4T2 M:2022}

thar Emernarien sl Sywiem of Ui { €1 )

Certificate No, QL3702 Centlisente No, (3117021
page Lof 4 FRa11-04m0-12
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CALIBRATION LABORATORY Co, LTD.

IO, 55 Bol Pepaert Wanaki 20 Fiok 4, Prsat Nan® Ra. Lasphon, ienghck (0230
Tel M-ATAAN4 Fau: ORSTED87Y  www.raboboosorpcom  E-nedsalafeoHaboniory con
CLC
Areredieed
momn ares

CONDITION OF CALIBRATION ITEM ¢ GOOD
MEASUREMENT RESULTS < ( X b without adjustment { ) adjustment

CALIBRATION DATA
L ACCELERATION RESULT
Tesi poini . STD Reading | DU Boading Carneciion Untertaimiy
gl { frsgieny | o ' g} (gl (% arnlg )
X} S0Hz o0 0.3s =l 1Ly
a4 0 Hz XTI 407 0,007 1.9
(L} Lo} L peak [ 101] .50 -L00E Ly
as HHx QA0 L609 S Ly
a7 SO HF a7 0. LiHE Ly
03 100 H a0 0302 .z Ly
04 10 He G400 ra03 LY L9
L5 1 He peik 0500 504 -Ih MK L9
L 103 Hx 500 A0S LIS 1.9
0T 100 He 11700 . 71H LI 1Lg
LVELOCITY RESULT
Tt puini HTD Reading | DUC Reading Correction Ungertainty
| mimsin | | fquescy § e i | s § { mm | i%oindg )
5 S Hz 3o 025 0023 e
4 Sl Hz A0 4,030 L0350 1g
L Sl Hz peak 5,000 5044 00 e
1 S0 Hz [ELLE) | .06 19
7 Sl He T 1076 0076 i9
3 |1H1 Hz LR o9 “me 1.8
i 10 Hzx 4000 4035 0033 K]
: 1Ml H2 pesk 5.000 5042 0042 9
i 1 Ht KK G055 QLSS 1a
7 1M Hx pELL Tk ~006d 1.8
Cerfifiente Mo, (13017022
FA-001=041-13 paged of 4
[
wenansluma
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CALIBRATION LABORATORY C0.,LTD.

290114, 55 o Promad Momusd! 2% Yosk 4, Prasen Manuid Arl, Ladphrae, Eanghoy 10230
Tol, Q2S00 Fax 0Z-OTR-2ET2  weecablaborsionycon  E-malt saiefica-asaratany con
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 1 VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYFE 1 TIIAZSDLTIIAZRNT
SERTAL X0 [ UMIZEOUMIZE0
CLID. MO, 1 25105
JOB CONTROL NO. 1 231106122682

CUSTOMER & UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTIN
S SO0 UDOMSUK 41, SUKHUMVIT ROAD,

RANGUHAK, PHRAKHANONG, BANGROK 10260

DATE OF RECEIVED : @ November 2023 DBATE OF ISSUED : (B November 2023

Werpurt of galbraiion srrpering sumi oer b taken in pat. Encegi campleie. Wilkoul Sic agpraval of (e Calllaion Labaranary Ca, L

Calibrated By : Suwit Phuanbusabong
Calibration Engincer
wed By : Mongkal Yotsoonmom

Authorzed Signatory
09 November 2023

This Cilibratian Certifieale Soramiens (Ne traceshility m wasiom] stsngards, which realies (e enits of messuremess soordiag o
e lmiernation sl Syagem al Unii (51§

Certifieaie Mo, (QII122682

Fr011-04m1-12 page b of 4

li)ﬂﬂ'l'i‘hiﬁ’l

Mcuhml;

CALIBRATION LABORATORY Co.,LTD.

2A0-11,94, 58 Sod Smaert bwrpakd 2 ek 4, Prasast Manuknl R Ladgtoen, Benghok 95030
-0 Fax OF-5TE2877  wewcaHpborsiog com  Eorel RakaEedbiabaratony) com

Tal

CLC
e

CALIBRATION DATA
1, DISPLACEMENT RESULT
Tt gkt ST Reading | DUC Rending | Comection Uncertainty
{mm § { frequency | ek imm ) [ s { mirss ) i %ol nig. )
ans 50 Hz .05 00 000 LT
04 50 Hz anan 040 000 14
005 50 Hz peak ansn .00 0000 22
008 S0 EEe 10 061 3001 il
04T 30 He D Tl ~iom] 21
04 100 Hz 0030 0¥ 0000 Fic
(17 100 He 40 (] 1000 24
048 00 Fz peak 0050 050 0000 22
006 100 Fiz 0060 [ 0L 1
047 100 Hz o4 [ -0 P
Mo, The Soope of Acerediied ANAR Centificee No ACDM-2K34 Version 009 Page |2 of 59
Thiis repari is valid for the above stated instrument’s anly.
A0 End of Certillcate #22
Certificate No. 23117622
Fa-pni-sdi1-12 pegedal 4 E
'
wnaslumbiniEs
wdecabbracian

CALIBRATION LABORATORY Co, LTD.

S0-11,44,55 Sed Pramest Mookl 25 Vaek , Praser] Marubd Rrl, Ladphrac, Sanghok 10230
Tal (Q-5T6-0053 Fax: 02072672 wwacsidrsborycon Emalzpiefiatsbomion oon

CLC

Arczedined
amosmec. 1rnan

REPORT OF CALIBRATION
FOR

NOMENCLATURE 3 VIBRATION METER
MANUFACTURER B INSTANTEL
MODEL { TYPE 3 TUAISDLTIIAIMN
SERIAL NO. s UMIZE91/UMI2EM
DATE OF CALIBRATION 07 Nevember 2023

ENVIRONMENT CONIMTIONS @

‘Temperature : it ncc Relstive Humsdity © (45 F 19) %RH

FROCEDURE USED :
Thiz instrument was calibrated under procedune Mo, CLC-CPEE-08 based oo 150 18863-21 as salibralion guidedine.

The calibraton was perfommed by using D
Amplifier which maimmined by the Calihrtion Laberatery Co., Lud.

1l Milnitener, Programmabde Tiser Countor sed Vibrtion Cafitestor

REFERENCE STANDARD USED :

1 Vibration Caliencor, The Modal Shop Model 91100 850, 11414

2. Digitsd Mulrimeter, Hewletr Packnrd Moded 344014 3N, 3146475035
3. Programmudsl TemerCounier, Phillps Model FMGaRIE 5, SMEDTION,

TRACEABILITY :

L The measurements are troceahle b International System of Units (511, thieugh Natieaal Instisse of Memnlogy (Thailand!
Centifieate Mo, AV-003-23, Droe Daie 26 June 2024,

. The measunments irre Traceahle i Intemaions] Sysiem of Units (51, through National Tnstits of Metrobogy (Thailand}
Certificate Nou EE-B136-10. Dus Date 11 November 2023,

% The méasurements ure traceable to International Syaiens of Unite (51, tircagh Aernnautical Radio of Thaikand L
Cenifiems Mo, 07-0043123 | Dree Dare 12 Aprid 2024,

UNCERTAINTY
The mepeortod expanided unceitainty o ineasurement is simad 15 the suandard meenaimey of messamment muliphed

vl distibation coemesponds 1o o covemge probability of sppenximmely 55 %,

by she cuversge Tacior & = 20N wiich fir s

It s bzen ewluatied aecording 1o the “Cvaluation of the Uneertainky al’ Measuremet in Calibratinn (EA-1/00 h:h22)*

Certificate Mo, Q231ITRED
FA-011-0400-02 pega 2al 4
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wnanslunees®
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CALIBRATION LABORATORY C0.,LTD.

B10-11, %55 5ol Praser Maril 26 Yaek L Prasert Manuki Rl Ladpheio, Bangeok 10250
Tel, 02G7E-03634 Fac D3-5T3-D02  www cababocionioon - E-matsakeficoHatomion.oom

CLC

g vrn

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

CALIBRATION DATA
1. ACCELERATION RESULT
Test peoint e 5T Reading | DUC Reading | Comition Uncertaingy
(g { freguensy | tgh ig) igh i %ofndg )
[h] 50 T 300 0305 0008 1%
x4 A Hz LR QAT 0,007 15
a5 S0 HE ok Q500 0.50% - 19
LT3 S Mz L] 0610 0010 19
a7 oMz 470 0712 D01z 19
@l §oo He D300 nzar +0.001 (R
a4 100 He 40 0308 +10008 K]
ns 100 Hx peak 0,500 40k +0,17 LB
s 100 Hz 0600 0541 +0,009 L
nr 100 He 0700 0650 +k011 L
L VELOCITY RESULT
Tt pedinh: _— STD Reading | DUC Resfiig, Cinerection Uneertainty
[ menia ) { frequency § i | { mmiz b (et | E{%ofrdg)
] Sl H 2000 151 L1 [E]
4 0 He 4.000 4060 0065 [
- 5l He penk 50000 S078 007 ]
[ i Hz (L] 693 03 k]
7 50 Hz 1000 ghbE] 0423 18
3 10 Hez 0] 3010 -iat 19
4 100 He 4000 4421 -zl E]
. 1 bz peak S0 5084 -0038 K]
& 100 H ] st 044 I8
2 100 Hz L0 1051 051 I3

Certifieaie Mo, Q23122682

F3-011-84Mm1-12

CALIBRATION LABORATORY Co.,LID.

21011, 18, 5 i Prasert Manii 28 Yaek 4, P

=i, Bangens 10530
Tal [B-57E0300-4 Fpoo (G-5TH-2672  wwa nHaoomioy.oom  Ermlsaeoabsboeiorny S

S

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE ' VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL { TYPE ! THAZSNTIIAIHIL
SERIAL MO, 1 UM I3204/UM 13204
CLID. NO. ' 251900274
JOR CONTROL NOL ; 231019117020
CUSTOMER 1 UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

1 501 UDOMSUK 41, SUKHRUMVIT ROAL,
BANGCHAK, PHRAKIANONG, BANGKOK 10260
DATE OF RECEIVED : 19 Ocisber 2023 DATE OF ISSUED ¢ 25 October 2023

Boepars of callbrailun si7er lag Eant ot Be tekies b pari. Excepl anipiete. Withoat fhe apgroval of ihe Calibe atien Lataralery T, Lad

Calibrated By : Suwit Phuanbusabong
Calibsation Engineer

il

Approved By : Monghkol Yotsoontom

Authorized Signatory
25 Ocwober 2023

This Calibeation Certifleate dacuments the rcesbility o natanal standinds, which relize tewalis af meassemel aeeardisg oo

the Imieresthanal Sysen of Ualn (810

Centifieaty Fe Q25117010
F3-011-0401-12

CALIBRATION LABORATORY Co.,LTD.

A1, 55 Sal Prasar barukd 19 Yeak 4, Prosest Marukit Rd., Ladehm, Banghok: 10230
Tol, G2-5TR03A4 Fax (57272 wewrshaborioyon  E-vel ssecabisbocyitny 0

adan

[———
AECAEDITHG
e

S, ——
=
CALIBRATION DATA
1 DISPLACEMENT RESULT
Test puint STD Reading | DUC Reading Cirrrection Uncerisnty
1 i ) [ frequency b = fmm ) [ § mm } +ivareg. b
o6 SN Hz [ 030 .00 7
o S0 Ha L 040 LN 24
as A He peak s s 0000 %
K3 S0 Hy Ldei) no6| R kel 21
noy SNz Ll ] o 0001 1
03 10 He 0030 003 000 23
(] 190 He [ L 0000 z4
0.0d 100 He pek 0,050 0030 0,000 3
006 10 Hz 060 01,060 0000 i
0y 100 Hz oo 0071 0001 21
Nofte The Scope ol Arcredited ANAR Certificaie No, ACDM-2814 Vershm 004 Page 1,2 67 50
Thds report s valii fer ik above stabed Instrument’s anly.
#i% End of Certilicase gt
Certiflente Mo, QINI12682
F3-01 1412 paged of 4
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CALIBRATION LABORATORY Co.,LTD.

2111, 55 Sof Prasert Marnkd 35 Yoek 4, Prased Marsd) A
Tel. OB-G78-00534 Fax: 02-B67E-26T2  wewucablibomiony com

i, Banghi 10230

Tl afra-atommry 2

CLC

oedived
G AT

REPORT OF CALIBRATION
FOR
NOMENCLATURE ! VIBRATION METER
MANUFACTURER ¢ INSTANTEL
MODEL / TYPE i THAISHLTIIAZH0L
SERIAL NO. I UML3204UM 13204
DATE OF CALIBRATION £ 20 Ociober 2023

ENVIRONMENT CONDITIONS :

Temporature © ik n°c Relntlve Humidity 1 (55F 19) %RH

PROCEDURE USED :
s Enstrueny e calibraicd wnder procedine N, CLG-CPEE-08 based on IS0 16063-21 as calibralion guideline.

The caifbration wai perinmeed by using Drigial Mailtimeter, Progremesbile TimeoCounter sad Vibration Calibraior
rpiifier which mainained by the Calibmtios Laburatry Ca. Lid,

REFERENCE STANDARD USED :
1. Vibration Calisrator, The Modal Shop Model 91100 87, 11424,
2. Digital Multmeier, Hewlen Packard Mudel 384014 SN, JI46ATIO3S,

5, Pregrammeble TimesiCounier, Philips Madel PRAGAEORE S SME0T 101

TRACEABILITY @

| The Eeasurements are iraceable w Iniemationad System of Unis (S1). through Natiomal |saticene of Metralogy {Thailand}
Cortificaie Mo, AV-0000-31, Due Date 26 Juns 2024.

3 The measureinents e iracekde 1 Intemations] System af Units (51), through Notiona| lestiate of Meralogy (Thaitand}
Cemificate Mo, BE4 36-22, Due Date 1 November 2023

1. The messurements ace (Feabls tn Intemagionsl Sysiem of Units {511, teough Aerenmstical Radin of Thailasd Lid.
Cerfificate Mo, 07-D04325 , Due Thee |2 April 2024,

UNCERTAINTY :

The reparied expandzd uncert sy of measirermient |3 stmed 2s the sandand unosriainty of measuremess svalliplied

Iy the coverage Gactor k= !,03‘ﬂhi\.hannMll'mldiillmmmlpﬁmmﬂw\'muepmhﬂhi“hruf approximately 95 %.

& i e avalissgd accoeding 1 ihe “Evaluation of the Unceminty of Messarernen {n Calibeation (EA-402 n:20227

Ceriifeaie Mo, Q13117028

E3-001-04m1-12




CALIBRATION LABORATORY CO.,LTD.

Wik A, Proser Maruki R Ladperso, Bangicd. 10230

1,0, 55 Sos Prisedn Man
Tel DRSTRO534 Fac DRA70-26T2  wewssbaborsionycon  Emadssalj ool o7

CLC
Asaardiled
[y
COMDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS i { X ) withowt adjustment [ adjistment

CALIBRATION DATA
1. ACCELERATION RESULT
Tzt it . STD Reading | DUC Reading Cormstion Uniriainly
gl 1 frequancy 1 M gl (gl Iz} timofeg )
a3 S0 Ha 0308 *(AHIR 9
aa 50 He 409 ~Dn00% K]
[/E] S0 Mz peak 8500 R -[niHa (&)
s 0 Hz (et Qsl0 010 L
L S0 H: [l T Bl 5]
n3 DG Hx @30 Q30 0 DM (%]
i 100 He GLATH Ay 00 (2
ns o0 Mz peak R0} LRI 000 (2]
& 100 Hx LA sl Q00a [E ]
0T T Hx s o [+] Rl 1] iw
L VELOCITY RESULT
Tt point STD Rending | DUC Rending Comrtion Lincerininty
Mnde
s | Frequieney ) s ) { raneds [mmis ) i sornlg )
) S Mz X0 3087 =laT 1.9
4 50 Hz 4000 a.0Ts DATE 15
5 Si Ha peak 5000 SORE -ILUEE 1%
& 31 M LX) 6007 ez 19
7 3 Hz peLL 106 I 106 19
i 1 Ha RO ER LK1 19
A 11 Hi 4,000 417 0T 19
3 1) Hz ek AANE) A083 083 19
& LI H 0 KK i -0 19
7 |1} Hir .0 0o 19
Certifleate Mo (25117008
F3-011-04m1-12 pagedof &
mnms‘himm ‘
promese=enii

CALIBRATION LABORATORY Co.,LTD.

S0-11, 1, 55 o Posort Marvakd 20 Visah 4, Prisart Mernsh R Lagpiian, Bangeok 10230
Tl (G-STE-00554 Fios. RSTS25T e cabibouminyoom  E-matssiefiosH-aborniory com

CLC
it Lt

v b

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE E VIERATION METER
MANUFACTURER 2 INSTANTEL
MODEL / TYPE A TILAZS01 T2 ALO0]
SERIAL MO 3 UMI3Z0SUMII205
CLIDL NOu % ISIMMIZTS

JOB CONTROL X0, i 230014102593

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,
BIS01 UDOMSUK 41, SUKHUMYIT ROAL,

BANGOHAK, FHEAKIANGNG, BANGEOK 16260
DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED £ 19 Sepiember 2023

et o calibration sercening sl s be (akm in pare Exeqn smmls, Wi the aparaval of the Callatio Lty Ca, L1

Calibrated By : Swwit Phuanbusabong

Calibration Enginect

.

Mungkol Yotsoontorn

Approved By
Authorized Signatory
19 Seprember 2023

Thls Calirason Certificate disaments il traoembility i esthanal standars, which realice the snits of mesmremenl according s

the Titeruntionsd Spsem af Lanits (51§

Certilicate Mo, Q2503
Fl-i11-n4mi-12 page | of 4

li)ﬂﬂ'l'i‘hiﬁ’l

Eslerabbration

CALIBRATION LABORATORY Co.,LTD.

211011, %55 S Pramed Manid) 78 task &, Praseet banuid i, Ledphess, Basghick 12
Tal, 025TR0350 Fa 020002672 wwwibbboalanycom Bl aziefca-eborsonysam

CLT
AL ed

croom
o ros 170an

CALIBRATION DATA
3. DISPLACEMENT RESULT
Tt parint S ST Reading | DUC Reading Corestion Uneeaingy
{mm § | frequency | [ mm ] fmm} { o } i %olndg. )
003 30 Hz 0.0 0% 0000 X7
004 30 H: U4 040 1000 14
(IS S0 Hz peak 1,050 0051 ST 12
L] 50 Hz 0,060 LA -1001 21
T S0 Hz 007 w7l -, 2.1
03 100 Nz 030 0030 0000 i)
(5] 100 Ha o040 0.040 LK 4
oS |00 He gk G050 0051 a0l 22
anG |00 He 11 Q0] <0001 il
an 100 Hix i o7l 0ol 21
e The Scops of Accredived ANAB Cemificaio Mo, ACDM-28 14 Yersion (K Page L2 ol 59
This report & valid for the above stated instrument’s only,
s End of Certificaie 888
Cerfificate Ne. (25117020
F311-04/01-12 page 4 of 1@
. =
enanslumatingys
Fll'(.llhl'IIh:l

CALIBRATION LABORATORY CO.,LTD.

011,14, 55 Eob Praser Masukl! 23 Yook §, Prasert Monubt Ril, Ladphoen, lengiok 10550
Tol 0257303504 Fan Q2G7E-26T2  wwa taabocsiorcon  Erisisakaflenklaborsiony oo

e

Acered
IO/ IR aTIEn

REPORT OF CALIBRATION
FOR

NOMENCLATURE 1 VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL ! TYPE i TIIAZSHTIIAZH
SERIAL NO. 1 UMII20SUMII20S

DATE OF CALIBRATION 4 15 September 2023

ENVIRONMENT CONDITIONS :

Temperature ! mEnc Helntlve Humidity (g5t 15} %RN

PROCEDURE USED @

This Insirament was calibeed under peotedure No. CLC-CPEE-0E based on IS0 16063-21 25 calibration guideline.
The calibention was performed by using Digital Mukimeior, Presgrammable TimeoCounter, Accelerometer snd Measuring
Amplefier which maimained by the Calibeation Laboratory Ci., Lol

REFERENCE STANDARD USED :
1. Pregrammelle TimenCoanter, Philips Model PMEGE0E SN, SME0TI00.
2, Digital Muliaseier, Keysight Technologies Model 33388 8. MY 59353733,

3, Agceberomter wilh ticning Amplifier, Broel & Kjaer Model 105, 2626 SN 705491, 1741406,

TRACEABILIT
| The mw irsable o b
Cerificate Mo, 07-004333 , Doe Date 03 Apell 2024,

3. The measurements are imezable s Iniermativns Syaem of Uris (81, through Asonautcal Radie of Thethind Lid
Ceptiflcate Mo, BE-000101-23, Due Date 27 March 2024,

Systens of Unhs {810, through National Erestitute of Metrakgy (Thailand)

 System ol Usics (81), theough Acronautical Sadio of Thailaed Lid.

1. The are irealile
Certificate Mo, AV-0025-22, Dine Bate 12 Ociober 2003,

UNCERTAINTY :

e reporsed expanded uneerizingy of mesinemel b sted # the standard eceritinty of measrauen makipliod

by the coverps factor & = 200 which For & norsal distribution corresponds 10 0 coverage prohabdlity of epproxissisly 95 %
in Calfbemion (BA-412 M2022)°

It has bean svalumsed acconding % the * of the U of

Centliente Mo, (PI3I02593
F3-011-04m1-12 page 2ol 4

. EE
wnanslumg

SOl bR



CALIBRATION LABORATORY Co.LTD.

2101114, 55 Sl Prasert ManukE 23 Yoek 4, Pt Mookt B Ladphuan, Banghok 15030
Tal M-STR-0S34 Fau: QFS7R-26T2  wewcsbibomiorycon  ErslslafeaHabonony o

ON OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment

CALIBRATION DATA
1 ACCELERATION RESULT
Test puini ST Reading | GUC Reading | Comeclion | Uneestainty
(g} [ Fregency ) e ¥ igh (gl Ei%ofndg )
o3 W Hz 0300 0308 003 19
04 = Hr .40 0405 005 19
05 WMz peik 500 (= 0006 13
bs 50 He .ol [FY1 0007 I3
01 501z &.700 (T ] 13
03 100 Hz @300 0303 0003 18
04 148 Hz 0400 0405 <1005 18
0.5 100 Hz pezkc 0500 0506 0006 13
06 100 He 600 0607 0007 13
a7 100 Mz 700 (0] 4 13
2, VELOCTTY RESULT
T ot T STD Rending | DUC Rending | Comrction Unceriainty
{ mmis ) | frequesey | | s § {mmis } { s | X%l )
3 50 Hz 1000 1034 -0 1.8
4 50 Hz 4.0 4051 -0ast LB
] 50 Hz pesk 5000 1002 0062 1B
] 50 Hz .0 6073 0073 I8
7 50 Hz 7.000 T.081 0t 1.8
3 10 Hz EX T 3037 0437 18
4 100 Ha 4.000 4046 048 LE
5 100 Hz pezk 5.000 s073 0473 L8
] 100 He i 6089 {8 ]
4 100 He 7000 T2 0128 LB
Cerlificats No. QI3182593
F3-00 10412 pagedof 4
'
Lanen'.i‘lun':EI

chuabbeaten

CALIBRATION LABORATORY Co.,LTD.

-1 14,85 Sor P Mt 23 inal 4, Pranart Marait R, Licipteas, Bargiak 10230
Tl OROTE-00801 Fao; 0GATO-2672  ww caldaboralory con  E-rad saiefcat-nbocatary. com

CLC
el
e
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER ¢ INSTANTEL
MODEL { TYFE ¢ TIIAZSONTILAZOM
SERIAL NO. ¢ UMI3N&UMIIZ06
CLID. NO. ;281900276
JOBCONTROL NO. 23116122681
CUSTOMER 3 UNITED ANALYST AND ENGINEERING CONSULTANT €0 LTD,

B 500 UBOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGROK 10260
DATE OF RECEIVED : 6 November 2023 DATE OF ISSUED ; 0% Novenaber 2023

e[t ol cadfbraiban scroesing muss ool be takm b parl. Evicp campdete, Withaie e sppraval of the Catfiration Labarssry Co, Led,

Calibrated By : Swwit Phuanbusabang

Calibration Engineer

i

Approved By Maongkol Yoisoumiain

Authorized Signatory
¥ Movember 2023

This Caliratien Cortificate dacamenss il trapsabilliy t aatioasl stadands, which realise the units of messsromsal accerding o

ihe Iniernaileasl Systeim of Ui | 51§

Cartificst Ne. (23122681

FI-001-04008-12

CALIBRATION LABORATORY Co.,LTD.

BN0-11.4,55 Sol Pramast Masukil 23 Yoak A, Prasert Margkd fio. Ladphean, Banghok 1030
Tal M-5T-5380-4 Faxd O2O7H-2672  wwa cibisbouioncon  Erainalaeablboraioy con

CLC

it
e v

CALIBRATION DATA
3. DISFLACEMENT RESULT
“Test poini ST Reading | DUC Reading | Comestion Unserninty
i mm § [ freauesey 1 e § mm ¥ { e } §mm ) I %ofmdy )
.03 50 Ha Lk 0030 Qo0 .l
L0 &1 Hz LR 0040 Q000 (&)
05 50 H2 pesk [T 0050 a0 L5
0. 50 Ha 0.060 0.060 L) 13
" S0 Hz 0.0 T -0.001 12
oo 100 Hz ansn 0.0 000 4]
0 [{IR1 Qi 040 0000 17
ans 100 H ek 0 0050 0.0 14
L] ITH} Fiz A0l 06| R 13
o7 100 Hz o 0071 - i3

Minte, * mess Calibrathons marked * Mot ANAB Accredited * in ihis Certiliate hisve been inchuded for eoinpletenass.

The Seope of Aceredited ANAB Ceriificaie No. ACDM-2814 Versica 008 Page | of 5%

This regert ks valid Tor ihe abeve stabal instruRsILs only.

#AF Ead ol Cerillicate #

Cerlificate No, Q13102593

Fa-018-0480-12

CALIBRATION LABORATORY Co.,LTD.

0G0, 56 Sl Pt Marasd] 30 oak 4, Paagert Manubit Re, Ledobreo. Banghak 1130
Tol 02503040 Fax: CO5TH-277  wwwoaHabowinrroon  Eored sseffcs-abonion oot

ey e
AcEmEBITER
[ == )

CLC
REPORT OF CALIBRATION
FOR
NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER © INSTANTEL
MODEL i TYPE © TIAZSOITIIAZN
SERIAL NO. L UMIIZMUMIER0R

DATE OF CALIBRATION 5 07 November 3013

ENVIRONMENT CONDITIONS ;

Tofmperatiee 1 mtn°c Relative Humidity : (55 19) %50

PROCED/RE USED

This dnstrusen was endibeased under procedune Mo, CLE-CPEE-08 based on 150 16063-11 us calibration guidelise.
“The: calihration was performed by using Dighsl Maltimeser, Programmabls Tiner Counter s Vibrtion Calibrtor
Amplifier which mainiained by ihe Calibrdtion Laboratory Co., Lud

HEFERENCE STANDARD USED :

1. Vibration Cslitesoe, The Mol Shop Model 91100 5N, 11424

2. Diigital Mulrimeter, Hewien Packard Model 343014 SN, 3146475935,

3. Programmabite Timer Comer, Plilligs Model PUSs408 8. 8607101

TRACEABILITY :

1. Thie mueasupemsss dre trble 6 nhemstionn] Sysiem of Unies (813, threagh Motional Enstinie of Metrology {(Thailand)
Cenifiems Na. AV-0030-13, Due Date 26 June 2024,

3 Thie meastressenits are raceable o Inbenutional System of Units {511, tarongh National Tnstinite of Memology (Thaitud]
Cenificate Mo. EE-0136-22. Due Thsé | | Novenber 20253,

3. The sreassurerrents 2re fraccable 1o Insensatinnal System of Units (511, theough Aerovaniical Redio of Thailaod Lid.
Cersficate No, O7-004323 | Due Dime 12 April 2034,

UNCERTAINTY :

The repursed expance:d] wosrainry of measewn is statvd as he standmd unceriaingy of messuren

i muliipéied
by the civerage factar &= 200 which for o nommal dissribulion coevespoads io-a coverps prabaality of sppeoxinumely 95 %,

1t hess bean evaluied seording 10 the “Evshation of the Uncerainty of Memsurement in Calibration {EA-401 M maar

Cortilleste ¥u. (23122681
F1-011-0401-12




CALIBRATION LABORATORY Co., LTD.

011,30, 55 Sod Prasent Wanusl 26 Yask 4 Presert Manskt A Ladphmo, Bengeck 102301
Tl [Z67B-0361-4 Faw 02-678-2671  wwweatsbossoroars  Eresdaiea-bonion com

CLC

-
oG v

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) withowt odjustment (3 o justment

CALIBRATION DATA
1 ACCELERATION RESULT
“Test paint STD Rending | DUC Resding | Cosmecsion Uncarisimty
(g} [ freguensy ) ol (g) {g) (g) +{ sarng )
3 40 Hz 0,300 aan -0.000 1.9
04 50 HE 0400 L 000 1.9
(Ve 50 peek 0,500 asn 007 18
[ 30 He 0,600 L0 D008 1.9
o7 50 He 0700 0,700 o0 L&
o3 100 He 0.3 0a%a +00 ()
L] 100 = 01,400 035 +01.04 Lg
[:E] 100 Hz peak 500 EELT H006 L%
[0 100 He (1600 .55 +0008 L
[ k) 100 i 700 n.651 AR L2
LVELDCITY RESULT
Vst paim ST Reading | IUC Reading Correstion Ugertainty
{mmss b { frequency | i { mems ) e ) mms ) (% ofrdg )
3 50 Hz 3.000 S0x 0,028 ()
4 Sl Mz 4.000 4037 -LO%7 L9
5 50 HE poak A.000 LR (L -L0E2 (1)
L 50 Hz EDH 6062 LG5 [
7 50 He 1000 7068 BT (1]
3 10 Hz 3.000 3024 024 [E)
4 100 He 4000 403 -S| 19
L3 100 He peak 5000 3045 043 ]
a 100 Hx £.000 RISE 0033 19
T 190 Hz TO0H 10| i | 18
Crrtifieate N (023122081
A1 1-84101-12 page 3 of 4

Tal (257803554 Fam (2-573-2672  wwwrptssoratoryoom - E-madneleficalimborsiny con

CLC

Accredlizd
imome sToan

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATLON METER
MANUFACTURER : INSTANTEL
MODEL | TYPE 3 T2AS0T2 AT
SERIAL NOL : UM 3539/ UMI3550
CLID. NO. | TE1900300
JOB CONTROL N0, i 230914102595

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI,
I S0 UDOMEUK 41, SUKHUMYIT ROAL,

BANGCHAK, PHRAKHANONG, BANGROK 10263
DATE OF RECEIVED : 14 Seplember 2023 DATE OF ISSUED 2 19 September 2023

et af cadibration spreerinng mastaes b fakom in pari. Excopl comglcse. Wikout th spgrasal i the Calfbraiten Labarmary Co. Lid.

Calibrated By : Swwit Phuanbusabong

Calibration Enginect

i

Maonghol Yotsoontom
Anthorized Signatory
19 September 2023

Approved By :

Thin Calforain Certilieite dopamomts the bty (e ik sisdard, whick realin: the waits af nssemmeat sording o

the Intersashonsd Systen of Usits (51

Cerlificate Mo, (3102595

FA-L 1040012 gage | of 4

lilﬂﬂ'l'i‘hiﬂ’i

eckrabbration

CALIBRATION LABORATORY Co.,LTD.

21904 1,54 55 S Priciart Marasit 20 Yok & Prasert Masiokit Rt Lsspinian, Banghok 50290
Tal. 034763534 Fig 00-670-0677  www Cababoarory com - E-maitsabsfiesahornioycom

CLC

oo 1Tous

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test paint e &TD Reading | DUC Reafing | Comestion Leceraingy

fmm ) { frecraeniy 1 | o ) i mm) . mm ) +i%ofnlg. ¥
.03 30 Hz 000 0030 OO0 27
004 S Ha LTl 040 000 24
05 S0 Hi peak nase 0050 0000 2
06 30 H 0060 G0 0.000 1
007 S0 Hz 000 07l 00§ 21
003 0 Fie 0030 DL 0000 Y
004 00 He 0040 04n L0 24
nos 00 Hz peak 0080 0050 L0 22
nih 100 He Ei] .00 0.000 1
0o? o He 0 X1 ) L Lol 1

Moz, The Seope of Accrediisd ANAD Cerificate Mo, ACDN-2E14 Version (0% Page [, 2ol 59

This report is valid for the sbove stated Bslruments onky.

AR End of Corlificals #5

Cerlificate No. (23112681
FI-I1-04001-12 page 4 of 4

CALIBRATION LABORATORY Co., LTD.

2M011,H4,55 Bol Passcet Masukl 29 Yook 4, Prasert Manuil R, Lsdphean, Bengeok 10030
Tel (5780564 Fan Q3582672 wewsabhordiorroon | E-mafaskefic-lsbeniiony com

CLC
et

Azcred
et

REPORT OF CALIBRATION
FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER z INSTANTEL
MODEL / TYPE : TRIA2S0LTH AZO0]
SERIAL N(L 3 UMEISINUMIISM

DATE OF CALIBRATION 3 15 Sepiember 2023

ENVIRONMENT CONDITIONS ¢

Teiperature ¢ st n®c Relathe Tumidiy : (38 15 %R0

FROCEDURE USED :

This instremerd wes calibrated undsr peocedure Ne. CLC-CPEE-8 based on 150 1606321 as calibration guideling.
The calibeation wes perfommed by wsieg Dighal Multmeter, Programitble TimenCounier, Avéekrumessr and Mesieg,
Amplifier which mazstaincd by the Calibration Labamtory Co, Lid

REFERENCE STANDARD USED :

1. Programmable Timer Counter, Philips Model PMSSI0E SN, SMEITION

2. Digilal Multiseser, Keysight Tochnologies Mods| 34388 SN MYS9351723.

1. Acoeleumeter with Conditioning Anplifier, Bruel & Kjaer Model $303, 2626 8. 705801, 1741406,

TRACEABILITY :

1, The ineasunements are Iraceble Wb favemiseioal System of Uits (S0, throagh Asronunical Radio of Thailwed L3l
Certificne N, 07-004523 | Due Dene 03 April 2024,

2. The measuremétis are ienceshle o Intematioral Sysaem of Ui (1L through Asvonautical Radio of Thaknd Lud.
Certifinte No. EE-00010-23, Due Daie 27 March 2014

| System of Uit (51, theough Natioml Isstiune of Metrology (Thailasd]

3. The are trecwble
Ceriifice Na, AV-0{19-22, Dme Date |2 Outober 2023,

UNCERTAINTY ¢

The repamed expanded nneesminty of meserement s stued 25 the st uncerainy of mesurenent maipled

oy the oovernps factor & = 2,00 which fora nomual distribetion cormesposds b 4 covenge probabitity al’ epproximmsly J5 %,
1 s e sveal usied acoamding b th “Evakation of the Unceriny of Measuremen! in Calibemion {EA-02 M20221°

Certifieste Mo, QAIERS
Fa-m11-0401-11 page2al 4

lilﬂﬁ'l'i‘hiﬂ'l




CALIBRATION LABORATORY Co.,LTD.

2riD-11,%.55 Bol Prasen Manokil 78 Yo & Praser Manokl Bd. Laspheso, Banghol 1080

CALIBRATION LABORATORY CO.,LTD.

II0-11, 9,35 Soi Prasert Maruki 58 Yook 4, Prisser Manus B Ladstes, Bangot 10230

CL( Tl 0257803604 Fax D2-5T0-2970  www, parskory it Erradsadaficsl-benviony com fAN "o . .- Tol, ST e OBTA-GITE s by comn vl S Bt s
it e S5
L
CONDITION OF CALIBRATION ITEM : GOOD CALIRATION DAT
MEASUREMENT RESULTS :{ X ) without adjustment { ) ndjustment 3. DISPLACEMENT HESULT
CALIBRATION DATA Test pant 8TD Reading | DUC Reading | Comestion | Uncerninty:
1, ACCELERATION RESULT Cimy | eguency ) = Cmm ) () (mm) | *(%otnig)
Test point —_— STD Reading | DUC Reading Crerectaon Ungertainty e e b e 0000 =
(53] | Trequency | (g] gk in? &% ofrdg. ) 004 S0t e 1080 T W
s W = R L s s 30 He peak s 1050 o 14
s ihi ] Al — Es 006 30 Ha i 061 0001 13
i liad ok 300 — 2 2 o S0 o 071 0001 12
L A s o i i ani 100 Hz ann B0 1000 11
e 30 11z 700 ann -0.007 13 e s T = — =
o HR i il L = s 100 HE pek aosn s 1000 I
s i b i o = 006 100z 0060 0061 -l 12
0.5 100 1z posk 0500 0505 .00 I3 o e = i T 7
“w Ll i e iope 1 Note, * mems Calibratians merked * Nat ANAB Acereditad * Ui thls Ceriificate hive bers inchaded for compleienses,
M L) i i s 1 The Seopi of Accredlied ANAD Corificate Ni, ACDM-2814 Version 008 Fuge 1 of 58
1 VELOCITY RESULT
Tesl point 5T Readimy | DUC Reading Correstion Usscrtsinty
{ frequency | i i mmi ) 4 mims ) { mnvis ) +i%ofndg )
i 50 Hz 1000 30M RTiL]] 13 Tl report is valid for (he shive stated sstrument’s only,
4 S0 He A0 405 0045 18
5 30 Ha pesk L 5088 061 14
& A0k 6000 6073 0078 18
7 SO Hz 7000 TR 0089 13
3 100 He 3600 1004 4034 1%
4 100 Hx 4000 4.041 Rl 1%
' 100 He pek 5000 5069 0068 18 44 End ol Crelificate 888
\ 100 Hr 000 w080 090 18
7 11 HE 7.000 T3 “0.113 LE
Cenlificute No. QEMI2S9S
FI-01B-M01-12 F011-0400-12 paged ot 4




List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
LEAD
2  |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02273773 26 Jun 23 25 Jun 24
Spectrometer
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
5 |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
6 |pH Meter pH Horiba LAQUA-PH210 / HA1M0043 technology promotion 24CH310 12 Mar 24 11 Mar 25
association (thailand-japan
7 |UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer
8  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




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

3404 PATTANAKARN ROWD S01 1K, SUANLUANG SUANLUANG BANGROK 1018

TEL.OITIT-HE0-20  FAX. 0-271%-0483
CestNo.: Z3CH1148
Certificate of Calibration P w2

Equipment : Turbidity Mater
Manufacturer : Oiakion
Model T10MR
Sarial No, : 1120801017
0. Me. UAE WAT DSE/2583
Condition As-Received: Used llemy
Recaived Date : 13 September 2023
Calibration Date ; 14 Septemaer 2023
Reference : Z30A-MSEDSC-1
Submitted by : Unitad Analyst and Enginearing Consufiant Ca, Ld,

3 Soi Udomsauk 41, Sukhumvit Read,

Bargehak, Phrakhanong, Bangiok 10260
Ambient Temperature : (25 + 25) *C
Relative Humidity : (50 + 20) %

Calibration Procedure -

Calibrated by ©

Approved by :

{ ) Ssithip Meargmai

| w1'\Warakom Lemgagirakid

[ ) Ponpan Paipim

In - house mathed - CP-CH1
basad on direct measurament by
using Formazin standard salution

Walalak Sirithean

Vwakearn,

Appraved Signatory

15 September 2023

The Uncertainties are for i confidence probahility of approsinsately 95% .,

™

s sy 34 b reprochuced o 1. e TN tha s wTiten

approwal of e hased of Calibrason wwd Testing B gerem Serviin

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3. EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAK ARN ROAD SOI 18, SUANLUANS

TEL.

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. .

1D No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Pornthippa Tameyakui

(/ Unnapphol Harachai
(v} Saithip Meangmai

Issue Date :

I.BI'IH"ITI_!I'M'I.IQ!I

A 0011853

BANGKOK 10250

ANLUA;

NSC.TISITIS17025
FAX.0 27199484 CALIBRATION 0008

Cert.No.:  24CH310
Page.: 10of3

pH Meter

Horiba

LAQUA-PH210

HATMO043
UAE.EFM.013/2565(EFM pH.03/65)
Used Iltam

12 March 2024

13 March 2024

2403-0386WSC-3

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

(25 + 2.5) °C

(50 t 15) %

in - house method

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

g a(u :F
Approved Sighatory

15 March 2024

The Uncertainties arc for a confidence probability of approximately 95%

This cerif

ac

Approval of the head of Corporate Seri

not be reproduced other than 10 Lull. ext

he prior writter

7t Fquipment. Calibration and Te

A 0064527

Cart.Ne.: 23CH1148

Page.: Zal 2
Condition of thi i result
1. Raference Standard Inatruments :
This carification s traceable to the Intemational System ol unil (S unil) thoough:-
- Technology Promation Association (Thalland-Jagan).
Instrumants Serial No. 10 Ma. Ceriificate No. Due date
1) Therme-Hygrograph 1103328 130ECOM0 2301381 13 June 2024
2) Electronic Balance 112401 3382 THORCH0E ZIMn18 20 Fe 2024
2, Slandard Matesial . The Formazin suspension has bean preparad grevimatric from
Material Manufacturer Lot Mo, Assay
1} Haxamethylanetatramine HIMEDIA DOO049304 7 99 85%
2} Hydrazinium Sulfate HIMEDIA 0000522014 93.40%

3. This cariificate I8 vaid anly io the fem calbrated on dabe and place of calibration.

alil i It
Performing five - Formazin suspansion standard curve by using 0.20,100,400,800 NTU
Turbidity Mater Serial Mumber : 1120501017

Standard ULUIC* Reading Uncartainty of | Coverage
Formazine suspension Measurament Factor
[NTU ) {HTU} [ENTU) K

1] 0.00 0.0067 200
20 203 039 2.00
100 101 0.6 200
400 401 1.8 205
BOD B0O 21 223

Remark - ULC* = Unit Under Callbration

- NTU = Nephelometrie Turbidity Units

The reported uncertainty of measurement was based on 8 standard uncenainty multiphad by & coverage
factar &k, prowiding a level of confidence of approximataly 5 %,

-olo-
v
enas luaIuRpkon.
a 1173817
:@\
Cert.No.: 24CH310
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049  130RC116 2382802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231908 26 July 2024

This cerfification is traceable to the International System of Unit maintained through:-
- Technology Promaticn Association (Thailand-Japan)
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Beard, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Results

Function : mV Measurement

Perfarming d curve by D 1 Process Cali at pH (4.7)(7,10}
Nominal Standard . Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(+mV) K
pH mv mv pH
pH Meter 4.00 177.48 177.4 401 0.058 200
S/N.. HATM0043 7.00 Q.00 -0.2 700 0.058 2.00
7.00 0.00 0.2 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

gmlﬂ" r’

a 1206337



Wi,

A

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) mﬁ' é

CORPORATE SERVICES § EQUIPMENT CALIRRATION AND TESTING SERVHES “‘if;"’_“-:h o
3 PATTANMAKARS ROAD S04 3, FUANLLIARG NANIEROK 11250 “ulel

WAL TILTEI TN

Cert.No.: 24CH310 CALMRATIZHN 804

Page.: 3of3

Calibration Results

Function : pH Measurement Cort. No.: 24TM589
Performing three buffers standard curve by using buffer nominal pH (4,7}{7,10) . - Y Page: 1af3
Certificate of Calibration
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibratien Buffer Solution Reading Reading | pH Measurement factor Equipmant ; Hat A e
{mv) (£} k
Manufaeturer ; Mammert
pH Electrode 4.008 4.01 177.4 0.0079 2.00
S/N.: Q92M0181 6.986 7.00 20 0011 2.00 Mode : UF 55
6.986 7.00 1.5 oon 2.00
9.997 10.00 -171.3 00092 2.00 Serial No. : B2120411
Function : Temperature Measurement
I Ne. - LAE WAD.DDE2550
(") Without adjustment
This equipment was connected with Temperature Probe; Submitted by Uinited Analyst and Enginesring Corsulant Co, Lid.
- Model : 9652-100 3 Sai Usomsuk 41, Sukhumsdt Read,
- Serial No. : Q92M0181 Bangchak, Phrakhanong,
Dimension of probe Bangeok 10260
- Length - 103 mm Lecailan @ Lab Fioor 2
- Diameter 6o Racaived Ordor ; 01 Apeil 2024
- Immersion Depth 20 mm Calibration Date : 01 - 02 Apil 2024
Ambient Temperatuse : (26£10)°C
Calibration Standard vuc* = Uncertainty of Gaverage Realativa Humidity : (B0 £30)%
fror
Point Temperature Reading measurement factor Calibrated by ¢ Hriada Msas
(°¢) (cy (°c) (°c) (£°C) k
25.0 25.002 250 -0.002 0.13 2.00 Approved by | éﬂd&i
30.0 30003 300 -0.003 013 2,00 Bppround Snabory
Pan| Paipi
35.0 35.002 350 -0.002 0.13 2.00 L’_g s.mp:'r‘ma Tnm
Remark - UUC* = Unit Under Calibration { ) Kunchit Promprat
The reported uncertainly of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %
Issue Date - 5 April 30024
-o0o-
The Uneertainties are For o confidence prabability of approvimately %5%
This cintifcam ot bat mepinichacad dthel 1 ot 08 ML, @scept wich 180 prian
Appivaal of B ba i Sanas 1 Fqapai batawn aad Tauin,
Q.
Dol
'
enasluemy
A D0GS0A
a 1206338
Equipment : Hot Air Cvan Cert. No.: 24TMS88 Equipmant : Hot Air Oven Cert. No.: 24TMSED
Condition As-Received :  Usad llam Page: 2aof 3 Condition As-Received - Uned Hem Page: 3ol3
Rafarance : 2480400040003 Refarence : 2404-000400-3
Procedure Used :- Fesult of Calibration == 4} Wilhaout Adustmenl
Calibration were conducted using calibration grocedure CP-OTOZ based on TLAS G-20 according to dract Funisticn of UUC® - Temparalure Sourcs
maasuremant mathod with Osta Acquisition which connected with Resistance Temperature Oetector | RTD | Fresh air satiing - Closa
0 Theomocosgith TYpa X Colibration| ULC" | ULC" | Temgerature | Temperaturs | Owerall|Covaag
The temperstias acalv used wae basad on (T5-90. Point | Satting |Reading|  stability unifarmity  |vanation| Factar
Condition of this result of calibration {°c) (%) | (6} [27C) ("C) {*C) &
3 FEATRINTIC £ iencLaTC FinL e 1040 | 1040 | 1040 0082 047 agi | 2
Instrumant Sarlal No. Cart Mo. Traceabls Due Dats 1200 | 1200 | 1200 012 072 13 2
1} Data Acquisition MYEPOATL ZEMUG TPA 11 Jul 2024 800 | 1m0 | 1m0 ] Tz 15 3
2. This cerlificabe is valid anly %o (e itam calibralad on date and place of calbraticn,
Calibraticn M d T {*C})
3. This cetificaticn 5 fraceabla 1o tha inkamaticnal System of Linit, Paint Position :
Remark : TPA : Technology Promalion Assaciation [ Thailand - Japan | = .

f Cal < (™1 Washout Adjusirant :'C] 1 2 3 4 -] L] - T 8 Q[Ml‘l.l {2'C}
Funclion of LLC" : Totjohnn: Soxas ;g 104,464 | 103,847 | 104226 104.232 | 104.106] 106,661 xg: 13.1i 12-;-?52 u1.az
Frash air setting : Clase during Tal 120 486 | 120085 | 120,635 | 120,596 | 118.531 ] 119,644 | 120, 120.1 1 A

Beginning Finishad 180.0 180.574) 178768 | 180,205 | 180.870| 178,584 | 179.700| 180.287 | 176,961 | 170,802 11
Temp. | 'C | 27 28 Average® : The avarage of 30 valuss |n sach position,
REL Humid, [ % ) 47 4B Temperature stability : One-hatf of the greatest maximum difference of messured fempersture al arry one sanscre.
AG Supply { Valt | 221 220 Temperature uniformity : The masimum diference of measured tamparatures st sny sansors and the maasurad
temparature al e reference location which are obearved ai tha sama time ar 51 as closa an chearvation fima as
2 Ral. Sid. ID Mo @ possibia to dateming the lempersture: pattem o homegansity within the chamber under steady-stabe conditions.
H ! [ san Paint Overall Variation : The Differance of the maximum snd minimum maasured lamperalunes Moughour oosaration
: (120t 180 | UUC® : Lnit Under Calbration
) 5 / posttn: o= i M Mata : Tha repariad uncarainty of maasursment was included stability and excluded uniformity .
e e ) ] HLAATC-01 | 22 1BRTD-21 The reparted uncerainty of measurement wis based on & standand uncerlinty mulliplied by & covenage
an.- 2 21-18TC-02 18RTD-272 Factor k, providing & level of conligence of approximalely 85 %,
_ 3 | 3116PC08 | ISRTDAR.
4 21-1E8TC-04 18RTD-244 =olip-
Fraba Dotails:  Dimension of Gh : ) cal o e o
am &0 om D= 0.50 m 21 TD—E,E 2
b= 50 em W= 080 m 1-4 obih.n
SE RE ek e T o B | 21-18TC-08 | 18RTD-2E
Capacity = 0.30 o 9 fral.) Z1-1arc-0a 18RTD-2%

Lok ok

enaslumunu wnms‘lumugu
1209739 4120973
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTO.
Address: 3 Soi Udomsuk 41, Sukhumyit Road,

10260

Pape il of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDOQ
Maodel: X5R2050U
Serial No.: COD9O71872
ID No.: UAEWAD.012/ 2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by wescswut Prapwttipons  Approved by / @
Sokentist { Mr.Pheraphat Tuanjit }
Managar, Divisicn of Calibratian Laboratary

Dwvte of Tssue: 2 April 2024 Responsibée for the Techmicsl Management Tesm

Thit sncertaintios a0 for & o ¥ il appr 5%,

This Cenificate s ssuid in acconfance with the condBonms. of aocediation granted by the Tha Laberalory Adcregitation Scheme
which has assissed the measureman capabilicy of the laboratory and it traceatikty to MCngRiREE ratioral sandaets and 1o e
unks of meagurement realived 2t the comesponding national standands laboratory. This cerificate may not be reproduced other
than i full ewcept with the prior wntten approval of the Nabiomal Food Institute.

FC5-00% Rmasion: 01 Date: 20-(4-65

AEaANSELLTRG M SR sen LTS
I I I AuELSrrsHaoU BN sa8a IMNssLE s

Fruncanon for o mmal Deasiopment Masona Food retee g
Food indusiis Lesboretory Serdce Cenoe .Eﬁ%‘n'm

Calibration Report

Certificate Mo.: 2402263-001-01

Equipment: Elscraric Bk Manufscturer;  VMETTUIR TOLED:
Mol ¥SE29500 Resoletion:  0.00901 g/ 0001 §
Sarial Wa.1 COO9071872 A0 Mot UL WAL DL 2563
Capacityl 10 g
Date of Calibratian: 2 101 2524 Puge 2ot
Environmant Condition: Amtest Temperatere: 245 ¢ 05 T Aslair Hemadly: 475 = 25 %
Place of Calibration: Labwratory, URITED ARALYST 480 ENCINEERING DOMELLTANT OO0, LTD
Condition of Equipment; Goos Condios
Candition of This Results of Calibration:
1. Cabration Method: AF] Mehod WoHAODL  Tn-touse Methoo besesd on UKAS Lals 14 0 2018

2. Reference Standards

Standend ‘Weight Clees E2 Imgeitly  BEISATEY % HIEMIRIG 8 dpi 204
Instrument Maodel Sexial Mo,  Calibroted By Certificate No,  Due Date
Thesma-sHygm Meser GOEHI WFLBTH DIGE uainy Resom qr2+-m3a1 # Febnary 2025

3 Tha certficaton & traceatie tn 51 UNTT

& This centificaie mars comfind eoty R the instrument me CiiDaied

5 This resuli of calipration wes foend scowrste s shosm on deie snd place of calibrston only.
Calibration Results:

1. Repeatability of Reading:

e radl b e gl Stendard Devwistion of Reading {91l
L) oo}
88 20000061
1 0 000H4E
m OF0ES

2. Off-Center Error:
A mpss of 100 q w25 placed and moved in verious poston on pas
The hislincs reacing abtaired i gen in th Sk

T
1 | 2 | 1 |
{ g J1( g bhe -9 344 9310 g b¥i g 3 1 ot )
1050003 | vSOD0 | ID00000 | BN gRG | DODDOI | 300.0501 20003

F-C5-012 Revison: 0L Dete: 20-09-65

ARTPRSLATRILNE IS aar UL e m
——,

Fj..\éiuSms‘T‘EluJ:nIﬂrrnqm;-nr:m;rr—E E %fm\ﬁ‘f
et

Foundaiion for indusiial Developme s Mahonal Food inaltue

Food roustal Laboraony Serace Cemer %&%’Wim

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Bemnic Salasce Manufscturer:  METTLES TOLEDG
Madik HSRIGDU Resolution: 0000001/ 0.0901 g
Sirind N COOITIATE RO Mot hE Wi 1212551

Capacity: 120§
Date of Calibration: I aen 24 Pagedodd

Calibration Results:  (Continwed])

Calibration Rangs: -89

Calibration Adjustment: [nternal Calibestion

3. Departure from Nominal Value: (Range: I - B0 g ; Resalution: 000001 9 )

| Hormural 'Walse Stanched Ve Bvrage Keading Comwtan | Uncenaty Cowerage Factor
[ { 81 (g} {81 L& g ) L4
Urizsd 0.00ems 00000 _5.00000 0000006 280
= fupnl 0001003 03108 o 00001 0L 180
Bub0s O E003 0. . 00001 0000 A -
am 0 AL0 3 0300 000000 1.0000001 100
o LG 055000 .00 000 200
oi O.L000ET 0. L0000 L N i -
05 053005 050001 £.00061 10 24 M
1 1000003 100002 0 0002 003005 2m
2 2000023 200001 0 03| 00305 im
|3 o7 300007 000000 0020020 zm
10 10 0500 10 00800 000301 0.020026 2m
n 20 W1 20 e omgop | npomir 20
n .m0 0004 fueon LBSEE 1]
] £0 OMIGE 50 000 0.0H0L 1R Zm
[ B 000058 B 03005 Lo ooy | am

F-C5-012 Rawidon: 04 Daie: I0-04-65

. EmaTnEsLTR LA EaSiaTTLEMs
| I LS s o B A S T EE U —,,m
" Fourdelion tor incusiial eveioprnent Manonal Focd Fsmus h TR
e oy, Food rousinal Laboraior Senice Cenher ERAE B

Calibration Report

Certificate No.: 2403283-001-01
Equipment: Bectrone uance Masufscturer:  WETTLR: TOLEDE]
Madel  XSRINSDU Resslution:  0.00001 5/ 00201 §
Sarial Moo CDOTIETY T0 Wa.i LAE WD 11272561
Capacity: 220 g
Date of Calibration: 2 il z24 Pagedufd

Calibration Results:  (Continuad)

Calibration Range: ~ BL-200g

Calibration Adjustment: Inberral Calbrabion

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resaktion: 001 g )

Marriial Vakse Slaiulasd Vakst e Pt Covraction Unctmanty Cawerays Famer
{90} L8] { 4.0 g 3 s g | A
ki) T 000 P00 o.0091 000035 100
1K 00 00 1000 2000 00001 000035 100
i1a 110 maoay U300 0000 25007 100
1m 171 05008 120 c000 T 080018 100
131 130 000110 1300003 00081 [ OFE] L
14 140 03014 1332000 L. 8030 fa]

13 150 B30 150,8001 00060 L iE ] 100
160 160 09013 160,0001 00050 R0z zm
17 17001 ooy | oowe | oemay | yw |
my 20 8016 080008 omez | ceons 2m

The repmrte uscertarty of maveurersn wis Sl 01 2 dansand uncirtanty Mullphed Dy @ coverage facior & providing 3
el of confrimce of ApEreamately 95 %,

...... SN Y p—

F-C5-012 Rewsion: 01 Drte: SHM-G5
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Fourdaton for incemal Devwsiopment Masonal Food nsiue
Food indusitial

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 31, SUKHUMWIT ROAD,

ack, Pr 10260

= Fage ol 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.D10/ 2565
Order No.: 2402283
Operation No.: 2403283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 apeil 2024

Calibrated by mr.Jesawut Prapawuttipong Approved by
Sciuntist [ Mr.Pheraphat Tuasjit )
Manager, Diwsion of Calibration Laboratory

Date of Fssuwe: B Apeil 2024 Responsible for the Technical Managenvent Team

Thie uncertainties. are for a confidence probability of approximately 555,

This Cerificabe is issued in accordance with the condtions of soceditation granked by the Tha Laboratory Accneditation Sched
which has semssssd the messurement capsbity of the sboratory and is raoeabiity to resogniped rationsl standards and 1o iFe
unids of rmepsyrement reakned At the Cormesponding nationad Sandance labosatony. Trie CRriRcats may not be reproduced other
thanin Tull except with the prigr weitian approval of the National Food Ensttute.

F-C5-000 Ravion: Ot Dase: 20-04-65

SC-T181-TH8 17028
Leboraiory Service Cever CALMEATION 5081

e OS] B AN RILE 1S
rJJ...l:n-;'Tan]mv_qaaTvﬂaLa IS

Fourdation larhd..elnar_:m.-uxn-rl hahoral Foce insmus
Foed irdusinal Latoramry Serdcs Tenfer

Calibration Report

Catificate No.: 2402383-002-01

Equipment: Tlacirpnic Anlacr Manufacturis:  METTLER TOLEDO
Hoded:  ¥SRITEON Resolution: 000008 g § 00001 g
Berisl Moo CIIDSESISS 10 Mo.: LLAE WD D10/2565
Copacity: 720 5
Date of Calibration: 7 g 1004 . Page 2ot 4
Condi Armbiert Tenpeatee: 45 = 05 T Rebte lumdey 495 @ 15 W
Place of Calibration: Labormony, UNTTED: AMALYST AKD PRGINE ERIG CORSULTANT 00, LTD,

Condition of Equipment: Good Conduen

Condition of This Results of Calibration:

1. Cpbibration Meihos NPT Method W-MA-00L Jo-House Mathix! Baded (i UKAS Lab 14 . 2019
2. Aufirasce Slandanti.

Seancad Wmght Class 2 g 1o 250g HSI55ETETY TS MEIDETS B April 7024
Instrument Modsl Serial Mo, Calibrated By Certificate Mo,  Due Date
Thermag-tégn Maser A-H RPLHTH 01823 iy Reboes QRZA-I33 9 Febniary 2025

1. This cirtiboaton b tracaabks b 5L LT

A, Thes cerubicaie was certfied only for e nsrument we: calzrted

5, This resut of cakbraton wes found aceunats au shivn o0 Sae and place of calvration only.
Calikiration Residts:

1. Repeatability of Reading:

| Mominal vee [ p ) Seantierd Deaton of faasing (g
| P D0N0M2
| ) 008093
[ ™ b 004
| 20 Do

2. Off-Center Error:
& ol 100 g wes places and movend ba waries osiion oA fan.
Tha balascs readiing obRared  given in the RO

2000000 | 100.0001 35009 | 9509

F-C5-0LE Amasion: 00 Date: 0465

Ty,
AEanenSELEL SO ETEaT LSS
ALEUSrS R a U B A T ESUA TS J‘:-'_,:M‘HT?"
Fenrwlancn for inclsmal Develeprment Maonal Food nemse uly 10 T
Food ncusina Laboraimry Senice Center mﬂﬂﬁ& mﬁ

Calibration Report

Certificate No.: 2402283-002-01

Equipmant: Flactroric Malance Mmsufacherar  METTLER TEREDD
Model:  WSRIAL Reselution; 0L g/ 0081 g
Serial No.: 02 IGAET3 TO Wa.; UURE WA HOVISES
Capacity: 1M g
Date of Calily 2 hprd 20 Faga Jal 4

Calibration Results;  (Continwed)

Calibration Range: 0-B0g

Calibration Adjustment: rsernal Calbvation

3. Departure from Mominal Value: [Range: 0 - 80 g ; Resoiution: 0.00001 g }

Komanal e Stanzand Walee feezrage Reading Comedion Uncertainty Covesage Facior
I | L) —t ) A _( g } | & i &
Lkt 2000300 200000 0 00000 00030036 200
0.0 2001003 200191 -0.0%001 0 0030089 20
[T T— L e ) el e ] 00900 o e 200
Db B0 0003 S0 000 000000 O DOO00ES 200
oo DOI99G 205090 0030m 0002005 208
4] =81 CT £ 10000 006008 AA00GL 208
&5 5005 50001 050001 L C) 208
1 1000500 100 005002 F00615 208
z 2.000853 Lo 005001 L.000e1? 208
5 E.00007 £.0000E 030000 L 108
1] 10 30000E 10 3000 0mm] 3T 208
0 0000051 0 06008 008003 2000037 200
0 30.000H0 3000001 0.00003 2000050 200
] 53300075 90007 gopmy | o.pooces 180
1] BEAD0GER B 003 O0E A 1.00

F5-012 Revisoey O Date: 20-04-45

S TESLTEANSOS daanwiuainis
PSS TR TS AmE TS SUA IS f,,‘\a;\\

Fourdaton for ndusiial Ceveloprme© Nanoral Food rsnue il 2

Food ik siial Laboratory Senice Certer HREIRRATION Dita

Calibration Report

Certificate No.: 24032283-002-01
Equipment: Bectione Baanc Mamsficturar:  METTLER TOLEDD
Modal: TRLTSOU RMusolubion: (00001 {00001 §
Sarial Mo CHOEETH D Moo LREWAODINISES
Capacity: 20 g
Date of C Z apni s Paga 4ui 4

Calibration Results:  ({Continued)
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Agilent 55 240 280 Series Alomic Absarption
Spectroscopy Systems

Preventive Maintenance Checklist

Agglent Presmentive Mainlenance provides Taciory recommended senvice for your analylical
syaterna to assure reliabla operation and the accuracy of your resulls

Dedivered by highly trained and cenified sarvice engnesrs using panune Agilent parts and
supphes, Aglent Prventve Mantenance grovides avenghing you need 1o reduce unplanned
downteme and keep your systems operating at their poak. This checklist will be completad &1 1he
end of the service and provided 10 you &3 8 record of the mstallation.

Mote: \While non-current production A4 instrurment and or accessory models are not covered
spacifically in this document it can ba used as a basic reference

For moee information abou Aglem Technologies seraces plaese visit our web site using the
following URL bttt agilent. comienus/serves

Introduction

Customer Information

1 Customers shoukd grovide all necessany operating supplies upon request of the enginear,

2 Acustomer representatve should be svailable to the enginear while periormng the preventive
rrgintenance procedures.

3 Any parts, not mchuded i the Parts Lists section of this docurment, are not part of the
recommendad Preventive Maintenance service, nor are they included in the price of this
SEIVEE

4 if a gystem requres the use of exira or specal procedwes and/or pads for the maintenance
serviee, then these rmust be ordered separately Brd charged as a repair, which fry incur
additional gosts

Pawisiont 10000, et Nosemier 2021
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Instrument Preventive Maintenance Chachkist

Important Customer Web Links

« For more information about Apilert Technolopies sanvices, please visit cur website using the
Tellowng URL: http:/Mwesnw agilent.comfer-us/products/crossiab-mstrument-Serdc s senice-
nepair

& Toaccess Agilent University, visit hatpe e agilent comycrosslab/university/ To leam about
training optons, whach include anling, clagsroom and onsite delery.
A Wraming speciaksl can work directly with you 10 help determine your best options.

@ A useful Agient Resource Canter welb page is available, which moludes short videas on
maintenance, quick Bs12 of monsumables for new instrumenta, and othear valuable information
Check out the Rescurce Page here: htigs Swww agilend com/en-us/agientresources

# Meedtechnical support, FAQS, supplies? — visit our Support Home page at
Bl fweaeen agilent comisearch/suppor

® Get angwars. Share maights. Build connections:
Jein the Agient Cammundiy at htips:fcommunity agilent comMwelcomes

Service Engineer’s Responsibilities

e Contect the customer and ensure that all necessary supplies are available before the
preverlive MEnTenance visi

»  Confirm the abéiy of the mstrurment to delver contineed safe operation as established via the
Agilent s safe oparation flow chart. (Refer directly to the A4 B5/240,280 Préventive
Maintenance Scope of Work to meke this decislon )

= Only select those pages that relate to the system or madule being serviced
= Comglete empty fiekds with the rekecant inlommaton
«  Complete the relevant checkiboxes in the checklist using either a "0" or tck mark "

= Check "Section not applicable” check boxes 1o indcate services/tasks not delivered, 6
approgriate.

+  Complete the Preventive Mainterance serdos n the order of the 1asks listed.
= Complete the Service Beview section ogether with the customer

= Complate the fizlds for pege numbers o1 the foot of esch selected page

e Complete the total number of pages field in the Senice Completion section

= Ask the customer i sign the Service Compaletion section including the customer's and your
sigrature.

This information is subject to change withaut notice,

Tisdager 1C00E lssued Fovereier 2021

© i Teehnokogpes, b 11

Agilant
CI"D%SLﬂh Instiument Praventive Mainbanance Checklist

hie aga o

FLAME SYSTEM section
O section mot app)
Electronic components
O Rieview &nd confirm instrurme iguration data i
& Confl 5 ueng the SVD Power Supply disgnostic

@ For Bual Bear instruments - Confirm RAG frequency using the SVD RBC flequancy
diagmastic.

Mechanical components
ﬂ- Check

e

wer supphy

yuster

BT bun 8 tests 1o sxercise all motor drives over the full range of 1

1 Muonochromator drive
& Slit drive

& Lamp selector

o ABA iR

= are clean - i replaca as reg

that extemal optial st
1 Mono Wavelength Correction,

0 ard perlonm Sit Calibration.

wid perform Grating Spuareness Diagnostic.

i) s 3
1 desgradation due

track properly. Adhise customer if

s
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D’Tnspe:1 the burner interlock plate to ensure that the nterdock pn is secure and correct for
the burner type.

Ermean the burrer slat with & clean white card.

dﬂ[:necklheunifnrndty of the ol width.

B‘fl:leau: the Burner If required.

Er:'heng-e the bumer o-ring

(& Clean the retslizer, spray chamber and liquid trap

Erl::hange all o-nings ard seals in the nebulizer, nebulizer block and spray charmber
EX Chack that the pressure relief bung releasas readily.

@ Change g-rings o the fusl and oxidant delivery barbs

EI-LP,':]'\-E the ligud trap EMPTY and vesify the flame will not ignita in this state
E"i'gefsll liquid trap and check ihat overfill drains freely info the drain/waste tuba,

(@ Check the drainwaste tube for good drainage. it should net have tight bends, kinks or keps
snd the lower end must be abowve the ligud level in the waste vessel

D/Ehsckanﬂ clean the igniter electroda

Gas handling components and safety interlocks
@ Pressure test for lesks
X1 eak test gasbox internal companents and connectons
l;]flfhe-ck salety iMerock status and operation using the SVD nterkock manitaring diagrastic.
mgnlhe aflame
T Chack that you can adjust the neaulizer uptake rate from 4 16 &5 ML per minute.
ﬁ Qptimize the instrumant ready to perform Cu sensithity test.
@ Create a menual method 1o perform & Basic Cu ABS test - "Fnal Performance Testing ™

Fun a PM completed sensitivity test for a § ppm copper sample and record the results in
the &4 P Performance test results and measurements table.

I.Bflﬁ'libl'm‘l.l!]ﬂ
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Instrument Prieventive Mainterance Checklist

3 Tube
0 Elctrodes
Q@ Shroud
O Check and clean the end windows on the workhead.

0 Check safiety interfock operation,

O Cptirnize the nstrument ready to parfarm Cu sansitivity test,

[0 Run tha sensitivity test for a 25 pph copper sample and record the results in the resulis
table.

ﬂ/b‘&:r.'m NOT Applicatila
O Check cordition of the PSD capillary = replace f necessary

O Check condtion and operation of PSD syringe — ensure it does not have & backs and
tubbles.

O changs PSO rinse botte o-ing
0 Check and clean the ringe vessel

O Check the drain tube lor good drainage: It should noq heve tight bends, kinks or loops ard
1hie kvever end mist be above the liguid level in the wasle vessal.

O Ensure that the waste vessel is suitable for use with the furnace systemn

@/t;:r.tn NOT Apphcabe

O Re-torqmae screws securing the hubs, presser anmes and purnp relore

0O adjust each roller 5o that it rotates fraely.

O wipe clean he purnp rotar rollers and pump Sands with a dry clean coth

0 Ensure that the presser arms and the surfaces raar the purmp are free from dirt and spills.

O Remove the pump module rear cover and check for the incursion of liguids and sy signs of
COProsion

O Re-torgue the nuts that Fasten the motor mounting plates 1o the cheasis.

O check clips secunng Lhe dikents hokder and raplice if necessary.

3 Disconnect, clean T-pece, and reassemble the fubirg usng the following steps
ezt 10000, Issued Novwrilan 2021
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Instrument Preventive Maintenance Checklist

FURMNACE SYSTEM section
Sechion nol appicalls
Electronic components
[ Review and confirm instrument canfiguration data in SVD
O confirm power supply voltages using the SVD Power Supply dlagnostic.
Mechanical components
O Run SVD ests o exercise all motor drives over Hhe full range of thelr trevek:
O Monochromator drive
o Slit drive
O Lamp selector
Optics components
) Check that external aptical surfeces ara clean — Clean or replace as required
O Use 5vI and perform Mano Wavelength Cormection,
L use 5v0 and parform St Calibration.
3 Use SYD and perfom Grating Squsreness Diagnastic.
3 vz 590 and perform Zer Order Offsat/Mand Cormection.
O use 5vD and perform Wawelength Repestability.

O Physically mspéc! selected HE Bmps (customar to sugply per their choice) snd measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
o age.

O inspact the GTA workhead gas hoses and connections for leaks

O Pressura test for gas leaks

Q0 I the cooler system s accessible (stand-alone) check for cormect operation and
coolantfwater [ewel = this includes any temperature and pressure settings plus filter
cheaning (air fliow and water)

O Inspect the GTA workbead water hoses and connections for keks.

O Check of graphite components and replace il necessary
Pevimor: 100011 Trpumect, Mévrndas 02

B peglenn| Teeninlogies, ine 2001
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C%SSLBh Instrurment Preventive Maintenance Checklist
e st 10 e
O Rernove the T-piece by disconnecting the pumg 1ubas, the pump bands and all other tubing

O Place the T-piece in an ultrasonic hath containing sirang detergent 1-5% Decon 30 or
similar, for sporoximately 5-10 mirmdes.

2 wash the T-pisce urder & tap with & strong flow of water.
O Ringe with distilled water through sl of the inlets i the reverse direction to narmal eampie

0 Reassemble

[ Section NGT Applicabie
The Agilent SRS 4 aulcsampler is designed to naed miremal rmaintenance.

The folkswing mamtenance raquirements an: Suggested 10 maintain the performance of the
eutosampler

L Clearing the spill taay, reck location mat, end rames and chasss accessories with a damg
saft clath and dbated mild detergent,
I Cleaning the autgsamplar cover panels with domestic window claaner

O Checking the ¥- axis and 2- axs drive belts kx cracks, splits, damagad teath, excessive
fraying, color changes or degradation from fumes.

O Check the X- axis, Thete- axs and 2- axis FFC cobles for cracks, incormect postionineg,
damaged edge or damagetd Gonnecion
WOTE: The autosampler requires no extra lubrication throughout its lifetime.
For furthar details refer 1o the SP5 4 service manual GB410-20050

Ef?ecum NGT Applicabie

O check the x-axis ard 2-axis timing belts ~ Replace if there is are any cracks. spits or color
deteripratianand bealt tension,

O check belt tensions - adjust il required

O Check the lubrication pad for single x-asis shaft if pad s dry or customer has chserved any
vibration or erric moverments of the axis carnage, add 1 mi of Dow Corning 200 & Fluid,
200 CS ina the well.

O check the autg-sampler ability to find whe positions - Calibrate if required.

O Clean the exenor surfaces of the accessary with soft lint free cloth. This ckoth ean be
dampaned with warm water or & mikd detergant. Do not use ergane salvents or abrasive
eleaning agents,

Resisain 100D, |asund Mevernber 202)

e Agbert. [echnghagpia, e 721
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o I Ln izt

Q/Smr:m NOT Apphicabla

O Inapact ¥GA gas supply hose.

O Inspect replace WiGA pump tubing

2 theck low gas prassurs interlock setting— adust if required

O check precision orifice gas flow setting — adjust if requirad

O Check gas requiator pressune i 46 psi (325 kPe] - adjust if required

O Clean tha exterior sufaces of the accessory with soft it free cloth. This cloth can be
dampened with warm water or & mild detergent, Do not use arganic solents or abrasive
chﬁﬂm BQEI"IIB..

H/smm NOT Aplicatie
O chesk the condition of the power cable
O Ciean the exterior surlaces of the acoessory with soft int free eloth. This cloth can be
darnpaned with warm water or a mild detergent. Do nat use crganic sohents ar abrasive
claaning agenls.
Restore System
IF you hawe aliered the customer's instrumentation duing the course of P8, restore to the

onginal status 1o alkow the customer o conduct their normal activilies (eq., reioad the
custoner's method )

Guidance

If the PM service is parformed pror to & qualification service, then use the qualification procedise
asa guide lor Tmal instrument set up and checkoul

Frasien 1000, lssued Movernber TIEL
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A4 consumable and parts list table

Test Sohiiion — Cu g £510080100 | B0 55 140 240 260 Fid spplied

elution Common
Test Solutian - Blendcsclution | 5190-T007 50 55 140240 280 Pri supplied Comman
Coppa, 1000 ug/m, 100 51908779 50 55 740 240 200 * Comman
K, M T 0-1005, BQUBOLS, "

pimeset ke wﬂ) 5 55 140 240 F80 P supglied B
Grgane kil ST 03500 50 55 140 240 720 P supplied Flarn
‘Wine Mebulizes Cleaning SHI0024700 50 B5 140 240 280 N eamakle Flame
Tubmg-Capilay S0 Nabs FIN02AH00 50 55 140 740 280 consumable Flama
Capitary Tube Hivaa Neb (3}

(OBt o} Ga10044000 | 50 55140 240 280 oEgumate e

Glags impact beads (Sipk) SUNOCESTOD B0 55 140 240 280 EOfELmabke Flamre

Tefon inpect beads {5/ pk)
pebigerty 010053300 | S0 55 140 240 780 consumrable | g

Burrer cheaning o (100K | 0910053900 | 5055 140 240 250 consmumable | Flame

‘Wi U silica - round 204 00A 2600 5085 140 2400 280 Pid suppied

frighd sate) Cammon
Window LWV silca -

. qubs (el sia] AN0A2500 50 55 140 240 280 PR upplad Common
Pad adhesiee wandow (round] | 4910002700 B0 55 140240 280 P supplied Comman
Fad adhesre windiow

Irecianguiary 41001800 =0 55 740 200 2} P supplied i o
Electrode ki {1 o) {02] B3 10003400 GTAIRD PM suppied Fuitais

Shicat (D7) N0 | aTaian PMsuppied | Fumace

Zesman slecirode kil {106 | 6390003500 BTHII0 FM suppled Furnsce

Besiran shioiad ETHGIG00 GTATID P sppded Fiknace

Drng PSD nnes batte 10025900 FEn20 Fr supplied Futnges

* For engineers who only service AA instruments 5190-8279 can be used asa cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included In the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agllent service engineer.

Prpttn 10 K PR o e |

i fechooiges, e 0T

" Agilent

l.mm'lu'ﬁuqu

CrbssLab

e g 1 s

Irstrurment Preventive Maintenance Checldst

"__ZE'JI wature Fage
Service Review

a/hr,;-b;ll mvailable reperteprintouts of all tests to this documentation
ﬁfl-'m:rqq 1he Prevaniive Maintenance service activity in the customer's recordsilogbook
afumals.-'r.:s-:!l_ instrument mairlenano: COUntars as aparoprate.

Affon tha PAA sticker 10 the system or inatrement logbook based Gn the cusiomers request.

are addiional commants

& the Sarvice Engireer Comments secton if it

niad with the clstomer

Kh‘ﬁ?h‘ this service. parts replaced, and 1858 resulls
If thaa instrument [evrware was updated, record the details af the change in the Service
Engineer s Comments box or if necessary, in the customer's i) records.

Test Results

Flamg opics FRT Gan test

Fusv coppar at 3248 nm, 4 mé, 05 nm =it widlh | s
Flime: perfonmanc 1est with & ppmioopper sampie

Ak fapetykene, miging paddie emoved ADE valus = 05 VIS0 -
Ak fasetykene, miciog paddie instalien. 10 repheates RS- 10 0% * D
Ceuterm huemese ogiics PMT Gan iest

Far copper 8t Z340 qen, 4, 05 nm i width l<:1'5‘\ | L
Deuteriumn fumane performands et with 25 ppb copper sample (324.8 ne)

Precision SHSD <40 L

Al e =08 R
Teeman furnace analyticsl performance: 25 ppb copper sample (327.4 nm)

Pepcision A0 sS4 Y

A vake =010 pin
MER% LT E wif

ety b
CrossLa instrument Prevantve Mantenance Ghecklist

Traca bt s s

Service Engineer Comments {optional)

Service Completion

Sarvce reqes Punber g @3_3‘15"_5_ Date servce completed m’?‘_im
Agient sigrelse _\me'm* T: I Cusipmer signatune _"_}'“’\v‘)l" .-
Total number af page 0 his dooument = 13

Tieiitiy 1000 ssurs Hower:




Instrument Configuration
Configuration:
Serial Number: WY131E0001

Turret Type: Automalic
Instrument Model: Varsn An140240280  Number OFf Lamps: 4

Flame Instrument: True
Furnace Instrument: Trus
Zeeman Present: Falss
Internal Zeeman: False
Internal UltrAA; False
Optlcs Type: Double Beam

D2 BG Correction Fitted: Trus
Boot Block Version: 1.09

Mono Type: Automatic
Gasbox Type: " Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.1
Photomultiplier Type: Momak@00mm)
PWE Version: 45

EEPROM Data:

Instrument Run Hours: 62806832 D2 Run Hours: 49138 000

Zero Wavelength Offset: 30143 D2 Serial Number: not set |
D2 Install Date: 1171970

D2 Original Intensity: 1.000
D2 Last Intensity: 475000

Mono Correction: 0.765

Flame Hours: 28802.416

Frequency-:

Averaging Perlod: 200
Datapoint Count: 20

Upper Limit: Highest Measured Fraquency:
5400 0,00

Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
P P assed |
Aeport Geearafad A 1262024 10:1118 AW 1 s’-'a'-ﬁm#mnd
enanslumugu

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 2

Peak Selected: 324.80
Lamp Alignment: IS

e Rl
Sampln Peak:

o

Grating Squareness:

Lamp Element(s): Coppar
Lamp Turret Position: 2
Lamp CurrentimA): 400
Slit Widthinm): 0.5
1st Order Wavelength{nm): 32480

Lamp Alignment:
Lower Limit (nm) Actual (nm)  Upper Limit {nm) Result:
ZeroOrder 00 00 010
First Order 324,85 32475 32515
Second Order £40.23 40,52 649,57
Report Ganerated &t LSRR 107118 AW a qu wmwﬁ

enanslumugu

Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V} Result:
12,00V Rail 10.80 121g 13.20
12,00V Rail 13.20 41.80 10,60
500V Rail 450 505 .50 | Passed |
310.00V Rail 279,00 320.00 341,00
Fupert Generated AE: 1243054 101715 AM b3 SVD Fresuls Faport

wenasluaugy

Wavelength Repeatability:

Lamp Used: Copper
Peak Used{nm): 124,750
Connected to Socket: 3

Lamp Current(mA): 4
Slit Width{nm): 0.2
Slit Helght: Mermal

Lamp Alignment:
Lower Limitinm) 324766 324838 Upper Limitinm)

fAppronch fram Zaeo Ovoer] [Aeneoach fom and)

Sample 1: 324828 Sample 2; 324,828
Sample 3: 323828 Sample 4: 324,823
Sample 5: 324,823 Sample 6: 324.823
Sampha 7- 324,523 Sample 8: 324823
Sample 9: 324.523 Sample 10: 324823

Mean: 324,825

Standard Deviation: 0.002

LI Passed |

Fopet Gomarated A 122024 101018 AM

&
(BNFTLNAIUAN



Auto Lamp Recognition:

Wavelength Drive: Lamp 1: Uncoded LampMet Connected Lamp 5: Mot Supporisd
Lamp 2: &7 - Siver/Cadmium/Lead/Zine(UReAA) [Ag'CLamp 6: Mot Supported

Lamp 3: 14 - Goppar (Cu) Lamp 7: Nol Supported

Slit Drive: Lamp 4: Uncoded LemaiNot Cannacted Lamp 8: Nal Supportad

Result

Turret Drive:

GTA Temperature Monitoring:
asse

2 Not Performed

[ Untested | g
PM 24 Jan 2024
Miscellaneous

Auto Bumer Adjuéiér Drive:

Signatures:
Signal Processing Linearity:
e
Caleulate Mode: Mew Caic Mode v, — ity Ve R TR
Lower Limit Agtual Upper Limit Result: Dale Worait T Pl
s an CI P |
1 168 168 191 | Passed |
s2 m 96 332 Passed
53 474 7 579 B
54 825 918 1608 Passed
55 1435 1628 1754 Passed
56 2488 769 063 Passed
57 4347 4752 5313 Passed
Interlocks:
Burner Fitted: IIERTTN Flame Detect: [IERTEN
N20 Burner Fitted: GCU Active: IIECITE
Flame Shield Closed: TSN Oxidant Pressure: [T
Gas Control Fitted: [PIEEEN o = :
" Unieste
Pressure Release Bung Fitted: IEEZITM Oxddant Ghangaaver:
Liquid Trap Fitted: [ECEEE Ignition: IEECE
Report Gencvasen de: 143024 107119 AM 5 ‘5‘? Rasfta Wﬁ Report Genernled &1 LIRS0 107178 AN 5 3-.-.'.\'&».« Faprt
enanslumugu wenasluaugy
Sequential by time report VZAZIRE 1146 AM Spectran Sequential by tme report 1242024 11:50 AM SpocirAd
Page 1601 2 Page 10f1
jrymre e :
Duités Starbad ARG 1900 AM GMT: 12472004 430 AM Db Sinrtad ACMGTIO AT AN ST A 447 A
orkuNeet O B P Workshoat Cur 8 FIM Presciaion
:‘"::::I“ ou Commuent
» I Methods Cu
Gm!mumr DESTOR-REFFS Compuber nime  DESTORROLFRS
Baiml Mambor ! WY 3 M Borial Rumber: e ¥
Mnthod: Cu (Flama) Muthod: Cu | Fame)
Sl _ Gl MESED Moo Ay Sk D B A WIS0 e A
AL ZERD .00 560 00003 Cafrackion 55 T Tm
i REadegs
v e i ﬁm A aTE (-] [ (- r ] orme 07260
i A i i BELE oram 7213 [ Tt 124203
Flisacfngs

Abs Cu Precwin
DTITE 075G LTAGH 1242024 [}

Linear - Cal 5ot 1

[ h ) e = e
o L
0.8
-~ [=11]
- : : - /
o2 / oo & 10z o 200
000 2000 Al ss00
Cumgl
Curvn it = Lirir
Characturisie Core = 0028 mgil
T = 10000
Cadcukned Cone = 0500 £000
Fesduak = 0000 Sind
A = 0,445 C # 000329
Saarrphs 001 4503 [E] L7401
Raadings
07454 LR e ANz
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HE Servlioes Ca Lid.
DQE Services 35 LudprrWaghin 35, Ladpeis Wanghin i, Ladprn, Ladpro, Basghok 10230

Phaone : +66 (112 538 2054, Email ; dyeservicesminiigmail com T

DOQE Services Co., Lid
DaEe Saryices % S Ladpeo-Winghin 55, Ladprao- Wanghs R, Ladprao, Ladpran, Banghok [0230

Phone : +66 1012 538 2054, Email : dgeservicesinfoitigmail.com s

CERTIFICATE OF CALIBRATION

Certificaie No, :  SP24-001 Page 1of 5
Customer :  United Analyst and Engineering Consubtant Co.Lud. (Head Office)

Address 1 1 Soi Udomsuk 41, Sukhumvit Read, Bangchak, Phrakhanong. Bangkok 10260
Locatlon of calibration :  Labortory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Madel = L-Z25%00

Serial No. ¢ 21 E22-009

I No.:  UAEWAT051/2564

Received Dute : 4 January 2024

Calibration Date : 4 January 2024

Issme Date : 5 January 2024

Condition Instrament : Giood

Calibrated by :

) Apprevedby:  ofnief)

[ Ms. Chamthicha Sangngem }

{ M, Tasawnl Ritmadach )
Technical Manager Qualicy Manager
The calibrathon vesult be agsplierd omty i the showe calibraiod cre and wis Sxand ascurai i show o8 ae 55 place of cablbvation ool

THG (A ERrE ) Lyl gy o L aontiiony amd 1is manialniiy w uangubond s el oo sl w e it of mossssnrn rolod af e woreopesdiog

mailisnal shadinds lahaormtory. This canificats may ram b maprrakecad roher thar s fall escept with e peio writien appeoval of the DO Serewes Co. Lol

REPORT OF CALIBRATION

Certificate No.:  BP24-001 Page 2of 8
Environment Candition :  Ambicat Temperature 23 £5 'C

Relative humidity 53 + 20 %RH
Calibration method : In-bouse method CP-01 Based on ASTM E2T5-08

Certified Reference Materials :

Material Serial MNo. Certificate Now. Dvae date
Absobarce Standard set 25760 115663 25 October 2025
Absabance Standard set 25757 115638 25 Detober 2025
Wavelength Standard set 25806 115657 25 Ociober 2025
Wivelength Standard sct 25758 115608 25 Dctober 2025

Traceability : This cenification is tmceable 1o the International System of Unit maintained at Nagional -

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

Spectral Band Width of UUC ¢ L5 nmm

Scan Speed of UUC ;2080 nmdmim

Scan Interval of UUC : 0l am.

Resolution of ULC : Photomerse 0001 Abs.

Wavelength 0.1 nm,
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REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 3
Calibration Results : Withowt adjusiment Photomeiric Accuracy
Wavelenpth CRMs Values UL Heading Correciion Uncertainty Coversge factar
Photomeiric Accuracy :
{mm.} {(Abs} (Abs) (Abs) {Abs) &
Wavelength | CRMs Values | UUC Reading | Correction Unserininty | Coverage lacier 0.0000 0.000 00000 00050 200
(.} {Abs) (AL (Abs) (Als) [ e . 7469 0,743 00039 00057 2,00
L0000 L0000 L0000 00028 200 0.0000 0,00 (L0000 0.0050 7.00
o 05780 0.575 00030 0031 2.00 27 08674 D862 0054 0.0059 200
1.0 1043 L0034 00029 2.00 0.0000 0000 (L0000 LS 200
21576 2192 -0.0044 0.0030 200 L — _—_— oo 00051 200
(000D AL000 DL.0000 0.0028 2.00 0.0000 0000 L0000 0.0050 2,00
0.5595 0.558 0.001% 0.0034 2.00 5 0.6430 0.641 0.0020 00055 200
o 10234 1023 L000Y 035 2,00
21230 2128 0. 08020 0.0079 200
OB 000 0.00D0 0.0028 200
o 0.5230 0.520 00030 00030 200
09633 0.56] 0023 00028 2.00
19753 1975 D003 00070 200
0.0000 G000 00000 0.002% 200
_— 1.5181 0516 0.0021 0.0031 200
10002 0907 00032 0.0033 200
19973 13905 00043 00084 200
0.0000 0.000 0.0000 00028 200
05517 0550 0017 00030 2,00
0 10803 1079 00013 0.0030 200
20373 2032 00053 0.0080 2.00
0L 0000 .00 00028 2.00
0.5591 0558 00011 0.0031 200
5 10518 1.050 (001K 0.0030 2006
19274 1.923 (0044 0.0079 V200 5
;mk’mm'unu naslumun
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REPORT OF CALIBRATION
Certificate No. ; SP24-001 Page Sof 5
‘Wanvelength Accuracy :
CRMx Vilwes UUC Rending Carrection Uncertaisty Coverage facior

{nm.} {mm.} (mm.} inm.} k
HM1L72 M2 052 018 200
279.45 2794 n4s 018 200
IRT.EN |14 041 g i 1]
33406 ELERY 0.26 wig 200
38093 36006 0.33 a8 200
41850 4184 LAt alg .m0
45,84 4458 VALY 018 2.00
ELEN Y 4534 026 URE] 200
460,07 459.8 az2 nig 100
53659 564 ol 0.i8 200
G375 638.0 ~h02 nig 100
43138 4312 18 018 2.0
AT2 50 4125 000 018 200
51347 5134 0.07 018 200
SR80 5289 -2 018 2,00
57317 T4 023 018 200
28438 5852 i3 0.20 2.00
6E4.40 A o0 018 2.00
THLT2 T4 -0.28 020 200
F48.54 T4ER .25 018 1.
207.03 M7 047 LINE ) L]
E70.08 B79.5 022 018 1.0

Resmark = - ULC = Uit Usder Callarssion
- Kt = Pl Awabla
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- End of Certificate -

PinAAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING
PEfiEES BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location):
Serial Number: PFBS20031902 PM Number: 22
Customer Name K. SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K.DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM Due
Date PM Performed: Jun 26, 2023 Date: Dec 30, 2023
(DD-MMM-YYYY) ate:
DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )-
09370145 Rev.9 A January 2018 PerkinElmer"
Scope
The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained ive of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer ional data to recent i
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i
the customer.

Update the PM sticker and instrument logbook as required.

performance prior to

and customer and left with

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. i is a registered of Perki , Inc. All other and registered

not owned by Perkinlmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

IPinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I
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PerkintEimer’
For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UNITED ANALYST AND ENGINEERING

Instrument Location: BANGCHAK, PRAKHANONG

BANGKOK, 10260
Instrument Serial No.: PFBS20031902
Date: 26-Jun-2023
@nm3lum

Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if . a
D ti ti
applicable) escription Quantity
B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number =y Expi
Description Batch/Lot # xpired Date
(if applicable) P Quality /! (MM/YY)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
dditional and ql for PM (Customer Support Solution)

(e Nl_‘mbe' (it Description Quantity Batch/Lot # EpEton!
applicable) Date (vm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR

IPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 |
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Procedure Checklist

Additional Tools Required for PM
Use (v ) to check off those steps in the checklist that have been completed.
Part Number
. N Description Quantity Serial #
(if applicable) 1. General:
N1013000 0.2A Neutral density filter 1 MGO0-252 ¥ Review the instrument performance with the customer and document any recent
N1013002 1.0A Neutral density filter 1 MGO-358 problems.
03030997 System 2 EDL Driver 1 03030997 4] Inspect the custo.mer Iog book and make any ap!.)roprlate PM entries.
Perform general of system for cleanl
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130 2. PClnstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160 ¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060 3. Mechanical:
N3050152 Ni Lumina HCL 1 100516-030190 ¥ Inspect and clean all fans and filters. Replace filters if necessary
4] Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.
4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).
4. Electrical:
4] Inspect PC boards. Clean if necessary.
4] Carefully check all internal and external cable connections.
Y Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.
5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:
il Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.
[PinAAcie 900F Preventive Maintenance Report (PM) Page30f7 |
. I PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 I
wnensluaiugu N3 lumugy
7. Flame Interlock Check: 8.4 D, Background Compensation with Copper
Description: Check to ensure that all safety interlocks are closed. Description: Verifies the instruments ability to compensate for Background absorption.
Parameter Specification Test Results Pass/Fail
Parameter Specification Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Gk Standard Deviation 0010 -0.0062 Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed 8.5 AA-BG Baseline Noise with Copper
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed Description: Ensures that background correction does not produce excessive noise.
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Parameter Specification Results Pass/Fail
A e STET Choosmg. Nltrous.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down SN — <0005 00002 Passed

8. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

Description: Ensures that the detector is linear in the Visible Range. wavelength.
. 5 Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail Parameter Specification R Pass/Fail
. i £ 5 0.9798 . Passed
1.0 A ND Filter +5% from Cert. 0.9890 e —— <0.005 0.0014 Passed

0.2 AND Filter +5% from Cert. 0.2042 0.1975 Passed

8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

Description: Ensures that a high absorbance will not produce excessive noise.

I ey Fexil Copper itivi Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
Standard Deviation SOOI 0.0009 Passed
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

8.3 AA Baseline Noise with Copper
10. Review:

# Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
Results Pass/Fail ﬁ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

Description: Check baseline noise.

Standard Deviation swee 0.0002 Passed

| PinAAcle 900F Preventive Maintenance Report (PM) Page s of 7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Additional Comments

Additional Comments Regarding the PM

Review

The p it it checks and if i perf tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes # Fails O the preventive maintenance.

Date:
D;Nw\j 26-Jun-2023
(DD-MVIM-YYYY)

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Authorized Customer Representative: Date:
satida 26-Jun-2023
(DD-MMM-YYYY)
| PinAAcle 900F Preventive Maintenance Report (PM) Page7 of 7 |
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List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
LEAD
2  |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02273773 26 Jun 23 25 Jun 24
Spectrometer
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
5 |pH Meter pH Horiba LAQUA-PH210 / HA1M0043 technology promotion 24CH310 12 Mar 24 11 Mar 25
association (thailand-japan
6  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




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

3404 PATTANAKARN ROWD S01 1K, SUANLUANG SUANLUANG BANGROK 1018

TEL.OITIT-HE0-20  FAX. 0-271%-0483
CestNo.: Z3CH1148
Certificate of Calibration P w2
Equipment : Turbidity Mater
Manufacturer : Oiakion
Model T10MR
Sarial No, : 1120801017
0. Me. UAE WAT DSE/2583
Condition As-Received: Used llemy
Recaived Date : 13 September 2023
Calibration Date ; 14 Septemaer 2023
Reference : Z30A-MSEDSC-1
Submitted by : Unitad Analyst and Enginearing Consufiant Ca, Ld,

3 Soi Udomeuk 41, Sukhumyil Road,
Bangehak, Phrakhaneng, Banpkok 10260

Ambient Temperature : (25 + 25) *C
Relative Humidity : (50 + 20) %
Calibration Procedure - In - house mathed - CP-CH1

basad on direct measurament by
using Formazin standard salution

Calibrated by : Walslax Sirithean
Approved by : ?ﬁmﬂ
Appraved Signatory

{ ) Ssithip Meargmai
| I Warakom Lemgagtrakud
[ ) Ponpan Paipim

Issue Date - 15 Saptember 2023

The Uncerlainties are Tor & confid prohahbility of approsi V5%,

Thiccenificas mmy ast be roprocuced s thie o ull. i ha e witien

approwal of e hased of Calibrason wwd Testing By

tanms'l;l'muqu

A 0011853
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sei Udomsisk 41, Sukhumyit Road,

Bangchack, Prakhanong, Bangkok 10260

Pagslsfa

Equipment: Electronsc Balance
Manufacturer: METTLER TOLEDO
Meodel: XASR205DU

Serial No.: COBSO7LETZ

ID No.: UAEWAO.012/ 2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 april 2024

Calibrated by merawut Pragawuttipeng  Approved by /{}é{
Seientisg { Mr.Pheraphat Tusnjit )
Manager, Divishon of Calibration Laboratory
Date of Issue: W April 2024 Rusponsilbe for the Techmical Managament Team
The wncertainties are for a ¥ of app 95

This Certificate & ssued in accondance with the condtions of accreditation granted by the Thal Laboratory Accraditation Scheme:
which has assessed the mezsurement capablty of the laboratony and its traceabibty b recognizes rnational standards and to the
units of messrement reslioed at the comesponding national standards (aborabory, This cerbficate may not be reprocuced other
than in Full except with the prioe written aporovsl of the National Food Institute.

FL-00% Rineiion; 03 Date: 20-(4-65

gearnssufmunaledsan s es
| I I ALELSM S 20U UmN 15383 NNSSLEN S

Cert.No.: 2ICH1148
Page.: Zal 2
Condition of thi i

1. Raference Standard Inatruments :
This carification s traceable to the Intemational System ol unil (S unil) thoough:-
- Technology Promation Association (Thalland-Jagan).

Instrumants Serial No. 1D Me. Certificate No. Due date
1) Thermeo-Hygrograph 1106326 130ECHD 23C1361 13 June 2024
2) Ekectronic Balance 112401 3382 THORCDNG Z3MM18 20 Feb 2024

2, Slandard Matesial . The Formazin suspension has bean preparad grevimatric from

Material Manufacturer Lot No, Assay
1} Haxamethylanetatramine HIMEDIA DOO049304 7 99 85%
2} Hydrazinium Suliste HIMEDIA 0000522014 99.40%

3. This cariificate I8 vaid anly io the fem calbrated on dabe and place of calibration.

Calibration result
Performing five - Formazin suspansion standard curve by using 0,20,100,400,800 NTU
Turbidity Mater Serial Mumber : 1120501017

Standard ULUIC* Reading Uncartainty of | Coverage
Formazine suspension Measurament Factor
[NTU ) {HTU} [ NTU) K

1] 0.00 0.0067 200
20 203 039 2.00
100 101 0.6 200
400 401 1.8 205
BOD B0O 21 223

Remark - ULC* = Unit Under Callbration

- NTU = Nephelometrie Turbidity Units

The: reported uncertainty of measuramant was based on & standard uncenainty multiphad by & coverage
factar &k, prowiding a level of confidence of approximataly 5 %,
-olo-

@n@slamufaeion.

ali73sei?

Frundanon fo houemal Dewsiopment hNasonal Food rerue
Food incusinal aboraiory Serece Cerrer

Calibration Report

Certificate Mo.: 2402283-001-01

Equipment: Elctronic Halanos Manufseturer:  METTLER TOLEDD
Mndel;  MEEICN) Rasohstion: L0000 g/ D000 g
Seral No. C0OW07TI6S ID Mo LAE WAD.0LL 2663

Capmcity; 10 g
Date of Calibration: 2 o 2004 Page 2 ol 3
Environment Condition:  snviest Temgersre: 4.5 = 05 0 AoetveHamidty. 475 : 25 %
Place of Calibration: Latsaratnry, UNITED ANALYST &40 ERGINEIRING DOMSULTANT (0, LD
Condition of Equipment: Goss Condion
Condition of This Results of Calibration:
1. Carption Method: ] Meshod W-HA-D00 -t Pethod based on KRS Lat 34 - A8

Stendand ‘Weight Ciees [2 Imgie iy BEIRAIST U= HITAEIS & dgl 2024
Thesma-sHygm Meter BOE-HI WFLETH 016723 Quaky Resom qr2+-0341 9 Ferary 2005

3, This certricatin . traceatin tm 51 UNTT
& This certifieate mn conified ooty far the instrument me calibaned
& Thi resuit of calioration wes foend scowsie s shoss on deie snd place of ool brstion cnly.

1. Repeatability of Reading:

R Staatand Devaation of Risdig 1q1
— a8 00052
L) CUGDRY
10 _0BOHE
2m 0000053

2. Off-Cenbar Error:
Amass of E g e gl ane FOved 1S VIROUS POSTON o pas.
The batance reading abtzired i given in the Gl

= T
1 2 | ] | L

- o e I Y O o O Y )
1000003 | BO0 0001 | 00 3003 | 560550 | 100 DONL

F-C5-012 Revison: 0L Dete: 20-09-65
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Calibration Report

Cartificate No.: 2402283-001-01

Equipemant: Elecirorec Salaare Manufecturer:  METTLER TOLEDO
Modet:  NERIOOY Rmsahdien: 000001 g/ 00001 §
Sewind No.: DORITIATT 10 Mo UAE WADSI2ISET

Capacity: 73 5

Data of Calibration: : ape 4 Pagedfd
Calibration Results;  {(Continued)

LCalibration Range: 0309

Calibration Adjustment: [nternal Calibration

3. Departire from Nomingl Valee: (Range: 0 - B0 g | Resolution: Q00001 g )

Pomiral Wk Sandad Vam Bworage Resdisg Eamation Licitanty Cowerage Factor
e { o) ('] { ) kg ) [
Uranad 0002003 003000 _Sopmnen [ e o 250
e o (T L) 00000081 200
Bub0s 0 D153 03045 il 1.9000094 150
o nopmy 00300 200000 .00 o0
aas 0 D305 005000 0.00020 0.000009 200
(i 0109011 10,1900 _aooop1 000001 Lo0
] 0500058 050003 D 0030 0.0H0 i 00

i L0002 30002 -0 R LS il
2 000 280007 oo 003608 m
5 506017 500002 000000 0.020020 2m
10 10 003005 10 00900 Dm0 0 Om e 20
0 30000601 iYL ) 000L 0000037 200
3 30 00004 30 00003 0 a0t 0005z im
5 50 DX0E R ] -0.00001 0.000EE 2m
w B 000058 B 03005 000002 0000 £ | 2m

F-CS-012 Rpwimors: 01 Daitie: J70-04-85

asavnssialerysisdaanIuETns
Fustusmstan QUEMTSaBs TISsUaINS

Faurdaier: for rousine Developmen Manoral Food nemus
Food indusital Laboraiony Senice Certer

Calibration Report

Cartificate No.: 2402783-001-01

Equipmint: et Baarie Masufcturer:  METTLER TOLEDO
Medul: KSSEU Resslution: 006001 { 0.0201 ]
Sarial Mo CORMTLER 10 Mot LLAE WAO D12/2563

Capacigy: 220 g

Date of Calibration: 2 agd s Pagie 4 of &
Calibrotion Resylts:  (Continued)

Calibration Range:  EL- g

Calibration Adjustment: Inbernel Calbration

3. Departura fram Nominal Value: (Range: 81 - 200 o ; Resoktion: 00001 5 )

Marminal Yk Stardacd Vahs drarips Alisadin Corsaction Uniertainey Caweroge Facr
-9} 1 o) L] g [&_g } L
30 4. L FO0 O IHG1 000015 . ]
10 300 (0005 100 AR} D003 0085 00

ilg 110 09007 1193001 omeo | ooy [ vee |
1| 130 00N 12005000 00081 Q00016 100
13 130 02010 130.0000 0 00g1 290012 im
1% 14005014 1332000 01mel 50030 L
153 150 BN 158,000 0 000 [ Ok 00
150 160 R01LE 1 90§ 0w 1 el kE 1o
L 17 1m 08012 13,0001 00300 200023 200
3 200 00015 2000003 002 200028 2m

Thee repantes URCErtA by Of mowsremen: wes Sased o0 4 stancand uncoanty mutpied by @ coverage factor 8 previdng 4
feved of confdence of sogrmamately 95 %

P Lenal < ETTEEE

FLS5-012 Risagion: 01 Date: 20-04-65

W,
Nl
* gEarrEsuiu s alSdaaniilates
l I I U UL 1A S TN SELET S f:“\/—\*;
= . Fourdston o rcksiial Desiopren batona Fond nanus ol frit oy fe
e n  Food incuemal Laborarory Sendce Coreer AR 15T
- .
Calibration Certificate
Certificate Mo.: 2402283-002-01
Client name: WNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 S01 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page § of 4
Equipment: Electronic Balsnos
Manufacturer: METTLER TOLEDD
Model: XSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 april 2024

Calibrated by mrieswt prapswattipsng  Approved by ﬁé_
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratony

Date of [ssue: 9 Apsil 2024 ‘Respensible for the Technical Manmgensent Team

The uncartainties are for a of apm 5%

Thes Certificabe s issued . acoordence with the condiens of socredETon granbed by 1he Thal Laboratory Aocraditation Schismg.
which has sssectad the measorement capabiity of the labominr and &5 taceabiity o moognized rational standards and o the
urds of measuaMENt reakzed at the coresponding national standarcs labaratory. This terficate may not be reproducsd other
thanin ful escept with the pror wrisien approval of the Kational Food Instie.

F405-008 Rewtson: 0L Dane: 20-(M-65
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Elotranic Balasce Manufacterers  HITTLER TOLEDO
Model:  XSRI0SDU Resslution: 000001 § 7 00001 g
Serial Ne.: CII0SES35 10 Mo.1 LE WAD DIV 565
Capasity: 120 §
Date of Calibration: 2 e 2024 Page 2 of 4
Environment Condition: Ambient Temperstare: 245 = 05 T Pelabre Humdly:  &05 @ 15 W
Place of Calibration: Laborsiory, (INTTED AMALYST ARD ENGIMEERING CONSULTANT 00, LTD:
Condition of Equipment: Good Consiien
Condition of This Results of Calibration:
1. Cpitration Mathns: WPl Mathod WoMa-001  le-Howse Memhod based on LIS, Lab 14 2013

Searciad Wimght Clas 2 g o 2009 BSIESETSTY TS MRS B April 24
Instrument Modsl Serial Mo.  Callbrated By  Certificate Mo,  Due Date
Thermag-tygra Meger A-HL RPLHTH OB&/2% Guadity Retars CR24-0343 9 February 2025

A, Thn cortifeataon. o traciabls b ST AT

4. This ceruficate mas centified only for the nsmament we caismted

5, This rest of £albraton wes loons arrunats as shern e Sate and place of Calanon o1k
Calibration Results:

1. Repeatability of Reading:

Mominalvaue [ p ) Seaadrd Devigiion of Resding Lgl
a 11080042

| B 00052
i 100 [
200 0005043

2. Off-Center Error:
Amamal 100 g wors pS0SS snd moves B WaTioRs Soskion 0% pen
The belasce reading ciRared = ghem o the e

gl

5 S 1

[ 9 /L9 Fitl § % i
2000000 | 100005 55093 5.0 L | &

F-CS-01F Ripagadi: 01 Data: 20-04-55
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Calibration Report Calibration Report

Cestificate No.:
Equipment;

Cestificate No.: 2402283-002-01
Exjuiprment: Becimnc Balance
Resslution:  0OM00L g/ D001 g Mpdeli  KERITS0U

Musufackwen  METTLER TOLEDO Hemsfaciurer:  METTLER TOLIDD

Reseiytion;  0.0000]1 g/ 1.00010 3

IO W1 UBE WD NIEDV2EES DO Fog.s  LLAE W I S5

Barial Mo CZITEE5I

Capacity: 13 g Capacityr 220 g
_g;lzafulinlim; 1 kg 2034 Fage Baf d Date of Calibration: : apdl 2024 Pagn 4 of &
Callbration Results:  {Continued) Calibration Resuits;  (Continued)
Calibration Range: 0-Blg Lalibration Fange; Bl - 200 g
Calibration Adjustment: [réemal Calbraton Calibration Adjustmant: [nfermal Calbration
3. Departure from Mominal Value: {Range: 0 - 80 g ; Resolution: 0.00001 g 3. Departure from Nominal Value: (Range: BL - 200 g ; Resalation: 00001 g )
Hominal Vaie Srangand Wale feerage Reading Comedion Urcertainty Converage Facion Hominal ke Furdaro Valse Froeage Readng Comecion Unceriairey Cawerage Facior
[ g1 Lg2 i 9] Log.d L& 1 k g ] {5 {9 Ergiy s g ) i
kel 2000000 00000 000000 00000036 200 k] 0 00010 92,0001 0.0000 280015 200
00 2001003 200191 005001 00050049 209 1m 00 00005 1000001 00D S5 .00
A1 e, U ] bl (e 1] 11 0G0 o L=V 208 1 1005007 1100801 D00 B0 16 L0
Dl e 0003 Bl 000 053000 D.000EN 2.0 12 130 D000 1230 E) 0 00 ST Lo
LS [ i) e 003000 0eNES 20 X LA 130 0000 o cuomy 1o
5] S100811 510080 0000t 0.000011 200 13 40 03014 180 0000 00031 200020 200
a5 2500016 25051 0008 0000514 205 150 150 09003 150,300 0men fomin im |
[_ ! 1,0 1005 000002 [T 208 | 163 80 05010 1600601 i8] ] D00 1E pa L]
| 2000053 20006 030003 LT b 200 i ix 170 02 1700004 0 I0a0 l D003 W
5 500917 500057 0.05000 L] 108 m_ __ammos 7000002 omea | SO0 rm
] 10 00000 10 D000 008001 0.000006 200
20 20000031 20 00003 0.0u003 S.000007 208
» Bl 00 0001 .0 150
50 SHOD0NIE 5000003 050003 0.0 100
B0 B 00HE LS 0 250011 AN

This rported unterlialy of FEGuranent wis DaRs 0N & Sandand unCEtanty mullipied by & CIerage facoe & , prawidng a
vl of conibicnca of apprsedmanaly 95 .

T i

F-T5-012 Revison: O] Oabe: 20-04-65

F-25-012 Reasion: 0L Detes: 20-04-65

TECHNOLOGY PROMOTION ASSOCIATION (THAILAN

CORPORATE SERVICES 3. EQUIPMENT CALIBRATION AND |

534/4 PATFANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29  FAX.0 2719.9484

JAPAN)
FRVICES

TING

NSC.TISITIS17025
CALIBRATION 0008

Cert.No.: 24CH310
Page.: 20f3

Condition of this calibration result

1. Reference Standard Instrument
Cert.No.:  24CH310

. I . Page: 10f3 Instrument Serial No. 1D No. Cert. No. Due Date
Certificate of Calibration 1) Document Process Calibrator 54030048 130RC116 2352602 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024

LRI PH Meter This cerfification is traceable to the International System of Unit maintained through:-
Entacti I8y 125] - Technology Promaticn Association (Thailand-Japan)
Model : LAQUA-PH210 2. Certified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd.,
Serlal Na. : HAIMO043 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
10 Ne-: UAE.EFM.013/2565(EFM pH.03/65) Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Iltam oH 4.008 CPA chem 240102 27 Nov 2025
Received Date : 12 March20g4 oH 6.986 CPA chem 240104 02 Nov 2024
Calibration Date : 13 March 2024 pH 9.997 CPA chem 940106 02 Nov 2024

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

Submitted by : United Analysl and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, [of

ration Results

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C

(50 t 15) %

in - house method

- CP-CHS by direct measurement with DC voliage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

a\}‘ :E
Approved Sighatory

() Pornthippa Tameyakul

() Unnapphol Harachai
(v} Saithip Meangmai

Issue Date :

This cenificaic may not

Approval of ¢

The Uncertainties are for a confidence probabili

15 March 2024

be reproduced cther than 10 Lull, except wit

of Corporate Services 3 : Fquipment. Calibration and Testing Services

A 0064527

Function : mV Measurement

Performing d curve by D Pracess Cali at pH {4.7)(7,10}
Nominal Standard . Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
" 2 (+mV) k
pH mv mv pH
pH Meter 4.00 177.48 1774 401 0.058 2.00
S/N.. HATM0043 7.00 Q.00 0.2 700 0.058 2.00
7.00 0.00 -0.2 7.00 0.058 2.00
10.00 -177.48 -177.6 1001 0.058 2.00

QW'Z”" r

a 1206337



Cert.No.: 24CH310
Page.: 3of3
Calibration Results
Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7}{7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibraticn Buffer Solution Reading Reading |pH Measurement factor
{mv) (£} k
pH Electrode 4.008 4.01 177.4 0.0079 2.00
S/N.: Q92M0181 6.986 7.00 20 0011 2.00
6.986 7.00 1.5 oon 2.00
9.997 10.00 -171.3 00092 2.00

Function : Temperature Measurement
(") Without adjustment

This equipment was connected with Temperature Probe;

- Model : 9652-100

- Serial No. : Q92M0181

Dimension of probe

- Length : 103 mm

- Diameter 16 mm

- Immersion Depth 20 mm

Calibration Standard uuc* Erfor Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°cy (°c) (°c) (£°C) K
25.0 25.002 250 -0.002 0.13 2.00
30.0 30.003 300 -0.003 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 2.00

Remark - UUC* = Unit Under Calibration
The reported uncertainly of measurement was based on a standard uncertainty multiplied by a coverage

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

-o0o-

Cud

a 1206338

CFSBS%Lah Instrumeanl Preventive Maintenanoe Checklist

B bogeid i Drmbinty

Important Customer Web Links

»  For more information about Agilent Technologias saricas, please visit our websile using the
follovwaing URL: bt aes agilent com/ferus/productaicrosslab-instrument-services servica-
repair

& Toaooess Aglent University, visit hitped fswagilent. comyorosslaby unisarsityy to ke about
traming aptiong, which include anling, classioom and onsite delivery.
A training specialist can work direcily wah you (o help determing your best options.

o A useful Agilen! Resowee Cenler wib page is available, which includes short videos on
maeintenance, quick lists of consumables for new instrurments, and other valsable information
Check out the Resowce Page here: hitps/ P agilent. com/ereus/agilentresources

& Meed techrecal support, FAQS supplies? — visil our Supeaed Home page al
hittpcdwwnsagilent. comyaearchysupport

& Gatangwers, Shase insights. Build conmestions.
Juin the Agilent Compmunity 21 htips:# community agilent. comuwel come

Service Engineer's Responsibilities

# Contact the customer and ensure that all necessary supplies are available before the
preventive malntanance wsi

+  Confirm the ability of the instrarment to deéliver continued safa operaton a3 establizhed via the
Agilertt As safe cperation fiow chart. (Refer directly to the AA 55/240/2B0 Preventive:
Mairtenance Seope of Work to make this decision }

» Dniy select those pages that relate to the eystem or module being serdced.
= Complete empty figlds with the relevant information
e Complete the relevant checkbowes in the checklist using either & "¢ or tick mark "+,

s [Chack "Saction not applicabée” check boxes to indicate sevices tasks not delivered, as
appropriate

= Complete the Preventive Maintenance service in the order of the tasks ksted
»  Complete the Service Review saction together with the customer

«  Comglete the fiesds for page numiers st the foot of each selected page

= Complete the okl number of pages field in the Service Completion gection

& Ask the customer to sign the Service Completion section mchuding the customa s and your
signature.

This information i subject 1o change without notice.

Frovisioir 0.0, Ersued: Nowernbor 2021

£ i Tecmadoges, inc A7 I
4.5 Agilent
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CrossLab

Frm lnpgf, 30 Dilineng

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilan Preventivie Mainbermnes provides factony resommented service for your anahytical
syEtemE 12 assure reliable operation and the acowacy of your resulls

Defresred by taghly rained and certified service engnaesrs usag genuing Aglant parts and
supplies. Agilent Presentive Mainlenance provides sverything you need to reduce unplanned
downiime and keep your systems operating at their peak. This checklist will be completad at tha
end af the gervice and provided to you as a record of the mstallation

Noter While non-current production &4 instrurment and or secessary models are not coverad
specifically in this document it can be used a5 a hasic reference

For more miormation aboul Agilent Technologles services please visn our web site using the
foliowing URL - hittps fweans agilent comder-usisemvices

Introduction

Customer Information

1 Cusloaners should provide all necessany operating supplies upan requast of the engineer

2 Acusiomer representative should be available to the engneer while perlorming The preventie
manierance proceures,

3 Amy parts not included in the Parts Lists section of thiz docurnent, are not part of the
recammended Pravantiva Maintenance service, nor are they mcluded in the price of this
Hervite

4 I a syslem requires the use of extra or specil procedures and/or parts for the rmaintenance
service, then these must e orderad separately and charged as a repair, which miay ingur
addtional costs,

Riwigon 1000, Issued November 2021

© iglert, Techrologies, Ine. 20721
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Agilent
CrossLab

P e | bt

ance Checklist

FLAME SYSTEM section

& 5

vt nol aepiicakie

Electronic companents

an data in SvD

SviD Power Supply dlagnostic

es are clean - Clean of replece a5 required

T Mono Wavelength Corection.
1 St Calibratian.

il Mmesswa
gradation cue

e if

~i % Agilent

I.Bflﬁ"li‘bl'm‘l.lq’l

CrossLab

P Bt Dy

Instrment Préventive Maintenance Checkiist

FURNACE SYSTEM section
A Seciion not apphcatle
Electronic components

O Review and confirm instrument confliguration data i SvD
O Confirm powsr supply voltages using ihe SWD Power Supply disgnoshic.

Mechanical components

O Fun SWD teats 1o exercise all motor drives over the full range of their travel:
O Monochromator deive
a  Slit drive
O Lamp selactor

Optics components

0 Check that external ogtical surfaces ane clean — Clean or replace as required.

O e 59D and perform Mono Wavelength Carrestion.

0 use SvD and perform Siit Calibration.

O Use SVD and perlor Grating Spuenaness Diapnostic:

O use SVD and perform Zeno Order OffsatMona Cormection.

O use 5vD and perform Wawekangth Repaatabiliry.

O Phyzically inspect selected HE lamps (customer to supply per their chaice) and megsune
the % Gain for esch lamp. Adviss custormer if lamps are showing emission degradatcon dus

O Inspect the GTA workhead gas hoses and connections for leaks
O Pressure test for gas leaks

O i the cooler system is accessitile (stand-alone) check for corect operation and
coolantwaler level - this includes ary temperature end pressure settings plus fiter
cleaning {air flow and water)

O Inspect the GTA workhead water hoses and connections for leaks

[ check all graghits companents and replace if necessary
Erermcan 10D, bted] Sarssnoor 021

5t Agiere Tachnclegies, ing. 71

- Agilent
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o nagid b el

5 I jucti i &

mnspccl the bumer interlock plate to ensure fhat the interdock pin is secure and comest for
the bumer typa.

@ Clean the burner slot with & clean whits card

6cremw uriformity af the slot width

G"JCIcan the bumer if required.
Change the burner arring

[ Clean the nebulizer, spray chamber and liquid trap

Hchmge all o-rings and saals in the nebuiizer, nebulizar block and spray chamber.

BT Check that the pressure relief bung releases readily.

@ change o-rings on the fuel and coidant dalivery barbs

Bl Leave the bouid trap EMPTY and verify the flame will not ignita in this state
E'Jr{gnll liguid trap and cheek that owerfill drains freety into the drain/waste tube

@ Chack the drain/waste tube fer good drainage. It should not have tight bends, kinks o loops
and the lower end must be above the ligud level in the waste vesss|

D’(’:-hgck and clean the igniter electroda

i interl

@ Pressure test for leaks
L Lesk test gashox miernal components and connections
f,}‘f:he:k salety interlock siatus and operation using the SYD interfock monitoning diagnostic.

Analytical perforrnance for Flame systems

;Z/Imltea flame.

[ Check that you can adjust the nebulizer uptake rate from & to 6.5 mL per minute.

B Citimize the instrument resdy to perform Cu sensitivity test

?-ema a manual method to perform a Basic Cu ABS test - “Final Perfarmance Testing *

Fun & PV completed sensitivity test for a 5 ppm copger samgle sad record the resulis in
the A& P Perfarmance test rasults and measurements table

: -4+ Agilent
wenaslunugy
ikt
CH)SSLab Instrument Preventive haintenanoe Checklist
T kg, 13 Datcrn.
O Tube
O Elecirodes
Q Shroud

O Check and clean the and windows en the warkhead.
O check safaty intarlock operation.

O Optirnize the instrurment ready to parform Cu sensitivity test

O Run the sensitivity test for a 25 ppb coppar samgle and record the results in the resulis
tabie,

Iﬂfsmm-: NOT Appritatde
[ Check condition of the PSD capitary - replace if necessary

O Check condition and oparation of FSD syringe — ensure it does net have air locks and
bubles.

0O Change P50 rinze botile o-ring
O Check and chaan the g vessal.

O Check the drain twbe for goed drainage. |t should net have tight bends, kinks or loops and
Ihe lower erd must be above the ligud level in the waste vessel

O Ensure that the waste vessel s suitable for use with the furnace system

E/S;:W'l NOT Appiicable

[ Re-torque screws securing the hubs, presser arms and amp raloes

L adjust eech roller so thal it rotates freely.

2 wipe clean the purmg retor rallers and purng bands with a dry clean cloth

1 Enzure that the pressar arms and the surfaces near the pump are free from dit and spills,

O Remeve the pump moduke rear cover and check for the nuesion of liquids and ary signs of
COrTOSE

O Re-wrgue the nuts that fasten the motor mounting plates to the chassis.

O Check clips securing the diuents holder and replace f necessary.

O Disconnact, chean T-piese, and reassemble the tubing using the follawing steps.
Fardsien DD, Ispud: Mowinibed 2091

45 gt e o, e 31




CrossLab

Instrument Preventive Maintenance Checkdist

O remeove the T-piece by dsconnecting the purmg tubes, the pump bands and all other tuking

0 Place the T-piece in an ulrasonic bath containing strong detargent 1-5% Decon 30 or
emilar, for approsdmately 5-10 minutes.

0 wiash the T-piece under a tap with a strong flow of water.
O Rirse with distilled water throwugh all of the inlets n the reverse direction to normal sample
ficrw.

O Resssemile.

GrSeclfnn NOT Apphicabla
The: Agient SPS 4 autosamgler is tesigned o need minimal maintenince,
The following mainlenanis requirements are suggested 1o mainten the performance of the
autosampier.

[ Cleaning the spill iray, rack location mat, end frames and chissis accassones with a damp
soft ¢loh and diluted mild detergen.

O clesning the autesampler cover panels with domestic window cleaner.

0 Checking thie ¥- axs and 2- axis drive bells for cracks, splits, damaged teeth, eucessive
fraying, oodor changes or degradation from fumes..

O Check the X-axis. Theta- axis and 2- axis FFC cables for cracks, incomest positioning.
damaged edpe or demaged Connectons

NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further detiails refer to the SPS 4 service manual GB410-50050

B/E:mrun NOT Appicalde

O Check the x-axis and z-axs tming belts — Replace if there is are any cracks, splits or color
deterioration and bell enson.

O Check bell tersions - adjust if required

O Chesk thie kizrication pad for single «-axis shafi If pad is dry or custormer has observed any
wibration or ermatic moverments of the s-exis carmage, add 1 mL of Dow Coming 200 @ Fuid,
200 C5 into-the well,

O check the auto-sempler ability to find fube postions - Calibrate il reqused

T Clean the extarior surfaces of the sccesgary with soft lint free cloth. This cloth can be
damaened wih warm water or a mikd detergen. Do not uze organic salvenis of abrasive
cleaning agents,

Resision 10,00, ks Krember 2027
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instrumment Préventive M anoe Checklist

; Jnatl

=L =

Service Review

d Artach aval
-

ﬁ Record the Prevertive Mainten

zhie reports/printouts of pd 3 this documentaticn.

rioe activity in the customer's recondsslogbonk.

Lipa

THNL Mralntanance Counters s appropriate

d‘ Affix the PM stszker to the system or instrurment |og

naok besed on the customer’s reques

d Complete the Service Enginger Comments

tion if there are additional comments.

eaults obtained with the cusiomer

i_'{v-‘,'.lr;.\- thits sery eplaced, and tg 8
I mient firrmwene was updated, recand The details of the change in the Sarvice
r's Comenents box of if necessary, in the customer's I0 records

Far copper & 374.8 nm, 4mé, 0.5 nem 51 wadth |-L.‘6‘- b
Flairss perigimancs test with § ppim copper sample

Aar el s, e raciile remcred Al vakue = 05 QT p-
A [acetylene, mng padde instalked. 10 replcaies RS0 10 0% 72 '
Dﬁnmhrﬂmﬂ:smﬁeﬂm

For copper al 3248 nmy, 4 md, 0.5 nm i) width ‘ «B5% | Wi
{Dmirieriam fumace performance test with 25 ppbcopper sampe (224.8 nm)

Fracigion RRSD =4l B

b value =05 MR
Zesrnan lumace anaytical performance: 25 ppb copper sample [327.4 nm)

Pracision ®RSD Pt Lol

A vl 010 Lol
MERE EZ Hify

tanmi'lu'muqu

Instrurment Preventive Maintanance Checkist

W/Scﬂlmmra\mﬁmﬂe

L inspect WiGA gas supply bose

O Inspestiraplace WEA pump tubing

O Chack low gas pressure interkock 2atting — adust if required

0 check precision orifice gas fiow setling — adjust if requirad

0 cCheck gas regulator pressue to 46 psi (325 kPa) - adjust if required

O Clean the extedor sufacas of the accessory with soft lint free cloth. This cloth can be
darnpened with wanm waler or & mild detergent. Do not use organic solvents of abrasive
cleaning agents.

WhraA lamp accessary (external)

a{m HOT Appiicable
O Check the candition of the power cabli

O Clean the exterior surfsees of the scoessony with soft nt free clath. This cloth can be
dampenad with warm water or a mild detergent. Do nat use arganic solvers or abregive
cleaning agents

Restore System

1 wou havwe altered the customer's instrumantation duriag the course of PM, restoce 1o the:
orignal status to alow the customes o conduct their normal activities {2.0., reload the
custamer s method.)

Guidance

If the PR service is performed geor to 8 quakfication sarvice, then use the gualificabion procedure
a5 @ guite [or final mstrument sat up and checkou

Pewison 1000, kssued: Howombe: 201

& Agilem Tec huloges, e 01
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ent Preventive Mainlerance Chackdst

44 consumable and parts list table

Tes1 Solutian - Cu Sppim

scution EE1030100 60 55 140 240 280 PR supplied Comman
Test Soution - Blank gokdion | S190-7001 50 55 140 240 260 P supplied Cammen
Copgar, 1000 ug'ml, 100m| S190-6279 B0 58 140 240 I e Cammon
Kit, MK 7 CHInQR, sqmous,

S i -?1._..4) OREAD0. ) | S0 55 140 240 280 PM suppled —
Organic Kil UI0EREI0 S 55 140 240 280 P suppled Flanmea
Wi Mebulzer Cleanng 9O10I2ETO0 50 ES 140 2410 280 oErSEumalie Fame
Tubing-Capilany S5 Mebs 9910024800 50 55 140 740 280 corsumakbike Flairs
Capilary Tube Hivao Neb (3]

[ ik eriy) S50 0044000 50 55140 240 280 Goniurakie Flarne
lseas impact baads (Spk) SOACNISTIN 50 65 140 280 280 [ Flame
Vo ivpeat Doads (5/pkk 2

(oanics oni] 0053300 S 55 140 240 780 consumable Flai
Humes clisning stip [100/pa) | 9910053900 5055 140 240 280 consum e Flama
Window LIV sibica - round "

ighi £8) 20 00E2E00 50 55 140 240 280 Phd siippliod r——
Winckow LY sliea - K
T 20082500 50 55 140 740 280 et gl Cammon
Pad adhrsive window {round) | 4510012700 50 55 140 240 I8 P& quppiied o
Pad achesive winds

ey 4910012600 | 50 55 140 240 260 PM suppied [ T—
Electeode ki (1 o (B2 6310002400 GTAI2ZD PM suppled Funaca
Shegd (BZ) BADIED0 GTANZD P applied Fumace
Zeaman sectode ki (1 o6 sII00N3RI0 | BTANG Pt supplied Fumaos
Zaervan sheoud 10003600 GTATID PRl suptied Fumane
OHing PED reme botlle EANIN2SI0T PE20 P suppiied Furrsce i |

* For engineers who only service AA instruments 5190-827%9 can be used as a cheaper
alternative for 66100301040,

Items classificd as PM supplied (n the abowe table are included in the standard PM

Those classified as consumable should be provided by the customer ar charged to the
custemer if supplied by the Agilent service engineer.




Service Engineer Commants {optional)

| d

Service Completion
ARLTITING

74 Tanpary T4

’].\-._,cll___ .

A, BB Wovewit T

... Agilent

laﬂﬂ"l‘ﬂ!l'ﬁ"l‘l.lﬂﬂ

Power Supply:

Averaging Period: 30.0
Datapeint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12,00V Rail 10,80 1249 13,20 m
-12.00V Rall 1320 150 -10.40 | Passed |
5.00V Rail 450 505 5.50 | Passed |
310.00V Rail 770.00 320.00 344,00
Rupar! Gengvated A L4004 10T TEAM 2

SV Rasuts Report
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SVD Results Report

VAR

AN

biag AETEITH

Sarvice Engineer: Worawit T.

Contact Datails:

Instrument Configuration
Configuration:

Serial Number: MY13180001 Turret Type: Automatic
Instrument Model: Verdan A8140/240280  Number Of Lamps: 4
Flame Instrument: True

Fumace Instrumeant: True
Zeeman Present: Fals
Internal Zeeman: Faise

Internal UitrAA: False

Optics Type: Double Beam
D2 BG Correction Fitted: Tre
Boot Block Version: 1.08

Mono Type: Auvicmatic
Gasbox Type: " Ges Box
Auto Burner Adjuster: Falss
Mains Frequency: 50
Firmware Varsion: 2.11
Photomultiplier Type: NarmaliB00rem)
PFWE Version: 43

EEPROM Data:

Instrument Run Hours: §2606 832 D2 Run Hours: 45138.000
D2 Serial Mumber: not el
D2 Install Date: 111470
02 Original Intensity: 1.000

D2 Last Intensity: 475.000

Zero Wavelength Offset: 20148
Mone Correctlion: 0.76%

Flame Hours: 28302416

Frequency:
Averaging Period: 30.0
Datapeint Count: 20
Upper Limit: Highest Measured Frequency:
51,00 50,00
Average Frequency:
50,00
Lower Limit: Lowest Measured Frequency:
48,00 50.00
Result: F'ass-e-d.
Foport Ganerated AL TRVEORE 1001018 AW 1 -!W" Rasuty Rapor?|
wenaslunugy
Opti

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 2

Peak Selected: 324.50
Lamp Alignment:

20 LSy Beren VlampScrew

PN 't ....[:.] —
Bample Feak: W Sample Peak
Y

T - -

| ‘ E ...'.'L

X Lamp Screw Resut: [ZEXSEN| | ¥ Lomp Screw Resu: [EZTETTIN

Grating Squareness:

Lamp Elementis): Coppsr
Lamp Turret Position: 2
Lamp CurrenfimA): 400
Slit Width{nm): 0.5
1st Order Wavelength{nm]): 324 80
Lamp Alignment:

Lower Limit {nm)  Actual (nm)  Upper Limit (nm}  Result:

Zero Order .10 0,00 aan Passed
First Order 32445 324,75 325.15 Passed
Second Order 64923 B40.52 649,97 .m
Arport Genevaed Ar L2430 A0 7018 AM 3 sv‘l;mnkl\apwﬁ

wenasluaugy



Wavelength Repeatability:

Lamp Used: Coppes
Peak Used{nm): 324.750
Connected to Socket: 3

Lamp Current{mA): 4
Slit Width{nm): 0.2
5lit Height: Narmal

Lamp Alignment: EEEEEEEEN
Lowar Limit[nm) 324 758 324 888 Upper Limit(nm)

[Agpach fum anaf
Sample 2: 324.828

[Anpreach fom Zam Order]
Sample 1; 324828
Sample 3: 324828 Sample 4; 324822
Sample 6: 324823
Sample 8 324523

Sample 10; 224,823

Sample 5 324.823
Sample 7: 324823

Sample 9: 324823

Mean: 124.825 Standard Deviation: 0.002
(O Passod |
Riport Ganwiled AL LPUR0R4 1071718 AW 4

¥D Pasaks Report

nEslunIuAN

Auto Lamp Recognition:

Lamp 1: Uncoded Lampdbol Connected Lamp 5: Mct Supparted
Lamp 2: &7 - SivarCadmiumibesd Zinc{URAA) (AglLamp B:1Mot Supparied
Lamp 3: 14 - Copaer (Cu) Lamp T: Mot Supported

Lamp 4: Uncoded Lamp/ihict Cannected Lamp B: Noi Supported

Result:

GTA Temperature Monitoring:

Motes:
P 24 Jan 2024

|Signatures:

Gals Ve .:'\\ ™
Dare Worawil T, Oata
i
Report Ganerated A 12402004 101715 AM [ anf'&x;i'smmm

enanslumugu

Wavelength Drive:

Slit Drive:

ilr_rat Drive:

Pass
Pass

Auto Burner ﬁd]us{er Drive:

ed

Untested
Miscellaneous

Signal Processing Linearity:

Calculate Mode: Mew Cale Moda

Lower Limit Actual
S0 114 281
81 156 468
82 m %6
53 474 T
S4 B25 g
55 1435 1528
56 2488 2769
57 4347 4752

Upper Limit Result:
o | Passed |

o8

=1
&

Interlocks:
Bumer Fitted: TR
N20 Burner Fitted: IVIEEEER
Flame Shield Closed: mm

Gas Control Fitted: XN
Pressure Release Bung Fitted: IIEEITTE

Liguid Trap Fitted: IEECITE

Flame Detect: [EZELIEH

GCU Active: TR

Oxidant Pressure:
Oxidant Changeover:

Ignition:

Rigpert Gervarated Al W242034 101710 AM

suom.wﬁ

i
Sequential by me report 2ATT024 11:46 AM Specirid,
Page 1 of1
Ansyst
Dutis Seartad A2AI2024 11205 A0 G 1724004 4: 5 AM
Worksheet Cu % PPMY S chech
Commuong
Mathods i
Compules name  DEEKTOR-REUFIS
B il Muimiba i MY 12160007
Method: Cu (Flame}
Sample IV = Conc. mgil RS0 Mean Abs
AL 2R 0503 560 0503
Fesling
0000 el = iv) Q0204 124
ETANDARD 1 2,000 17 [EEil
Raaings
0774 k2] nrang LaRigs
Aba
o
(]
L2
L
0D
¥
Curve F = Linar
Cherseieriatic Cene = 0028 mglL
i = 1.0000
Caloulated Cono = LG 000
Fesdinl = KGO0
Ay =13, 14633 » © = 000003
Sariphs 001 4.028 ot b.r401
Readirgs
D745 [er -] LEEL WZAEI24

mnan‘lu'mqu



Soguential by Bme ropart ABACHGE 11:50 AM SpecirAA ' )

Page 4 af 1
Dutu Started AZAZ04 1147 A GMT: 1(ZAE074 447 AM .
Vicehnhant & b Preskien PerkinEimer
Commant For the Better

Mashads D
Compuier same  DESHTOR
Serl NumBar: MY 13180000
Mot Cu (Fama)
Sapie O Exp Abs RRED Mean Abs

o PinAAcle 900F

orE [alt) ar [k k] orEe n.7ne
aran 7213 nram [rari ] e L] .
e Preventive Maintenance Report
L
[
[T 1]
T s T
Trw
Company Name: UNITED ANALYST AND ENGINEERING
Instrument Location: BANGCHAK, PRAKHANONG
BANGKOK, 10260
Instrument Serial No.: PFBS20031902
Date: 26-Jun-2023
. wnaslum
wnlumuny

PinAAcle 900F Preventive Maintenance (PM)

EEmE UNITED ANALYST AND ENGINEERING Component List
plilies BANGCHAK, PRAKHANONG, BANGKOK, 10260
Instrument Location): Component / Specific Model Serial # Configuration Notes
Serial Number: PFBS20031902 PM Number: 22
Gt D K. SATIDA etephons 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM Due
Date PM Performed: Jun 26, 2023 . Dec 30, 2023
(DD-MIMM-YYYY) ’ Date: R
(0D-MMM-YYYY) Parts Lists
Standard Labor Hours to Complete PM : 5 hours
Parts Included with the PM
part Nl_xmber (i Description Quantity
Part Number Release Publication Date ' ) applicable)
B0501696 Fan Filters N/A
- .
09370145 Rev.9 A January 2018 PerkinElmer N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 0O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
Scope X . . o : X X N9301714 Replacement Acetylene Filter Cartridge N/A
The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of TH001022 Replacement Air Filter Cartridge N/A
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions: Additional Reagents and Standards Required for PM

The customer must provide the engineer ional data to recent i performance prior to
starting the PM. Part Number I . i
Always check with the customer before making any changes that may affect the customer’s analysis or calibration, (if applicable) Description Quality Batch/Lot # Exp(lnrnen:i"?)ate
including a current back-up of system software and/or data files.
The completed document should be signed by an i i and customer ive and left with N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
the customer.
Update the PM sticker and instrument logbook as required.
Copyright Information i and quired for PM (Customer Support Solution)
This document contains proprietary information that is protected by copyright. All rights are reserved.
No part of this publication may be in any form or translated into any language without the y
prior, written permission of PerkinElmer, Inc. Pa;:;i‘:;:fe')('f Description Quantity | Batch/Lot# DE;':::::‘;;‘“
Copyright © 2013 PerkinElmer, Inc.
N/A DI Water 250 ml. AR AR

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected N/A 0.5% HNOy 250 ml. AR AR
by law. Perki is a registered of Perki . Inc. All other and registered
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

|PinaAcie 900F Preventive Maintenance Report (PM) Page 207 |
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Procedure Checklist

Additional Tools Required for PM
Use (v ) to check off those steps in the checklist that have been completed.
Part Number
. N Description Quantity Serial #
(if applicable) 1. General:
N1013000 0.2A Neutral density filter 1 MGO0-252 ¥ Review the instrument performance with the customer and document any recent
N1013002 1.0A Neutral density filter 1 MGO-358 problems.
03030997 System 2 EDL Driver 1 03030997 4] Inspect the custo.mer Iog book and make any ap!.)roprlate PM entries.
Perform general of system for cleanl
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130 2. PClnstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160 ¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060 3. Mechanical:
N3050152 Ni Lumina HCL 1 100516-030190 ¥ Inspect and clean all fans and filters. Replace filters if necessary
4] Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.
4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).
4. Electrical:
4] Inspect PC boards. Clean if necessary.
4] Carefully check all internal and external cable connections.
Y Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.
5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:
il Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.
[PinAAcie 900F Preventive Maintenance Report (PM) Page30f7 |
. I PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 I
wnensluaiugu N3 lumugy
7. Flame Interlock Check: 8.4 D, Background Compensation with Copper
Description: Check to ensure that all safety interlocks are closed. Description: Verifies the instruments ability to compensate for Background absorption.
Parameter Specification Test Results Pass/Fail
Parameter Specification Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Gk Standard Deviation 0010 -0.0062 Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed 8.5 AA-BG Baseline Noise with Copper
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed Description: Ensures that background correction does not produce excessive noise.
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Parameter Specification Results Pass/Fail
A e STET Choosmg. Nltrous.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down SN — <0005 00002 Passed

8. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

Description: Ensures that the detector is linear in the Visible Range. wavelength.
. 5 Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail Parameter Specification R Pass/Fail
. i £ 5 0.9798 . Passed
1.0 A ND Filter +5% from Cert. 0.9890 e —— <0.005 0.0014 Passed

0.2 AND Filter +5% from Cert. 0.2042 0.1975 Passed

8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

Description: Ensures that a high absorbance will not produce excessive noise.

I ey Fexil Copper itivi Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
Standard Deviation SOOI 0.0009 Passed
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

8.3 AA Baseline Noise with Copper
10. Review:

# Review with the customer PM work performed.

Review with the customer routine maintenance procedures.
Results Pass/Fail ﬁ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

Description: Check baseline noise.

Standard Deviation swee 0.0002 Passed

| PinAAcle 900F Preventive Maintenance Report (PM) Page s of 7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Additional Comments

Additional Comments Regarding the PM

Review

The p it it checks and if i perf tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes # Fails O the preventive maintenance.

Date:
D;Nw\j 26-Jun-2023
(DD-MVIM-YYYY)

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Authorized Customer Representative: Date:
satida 26-Jun-2023
(DD-MMM-YYYY)
| PinAAcle 900F Preventive Maintenance Report (PM) Page7 of 7 |
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I iy | ArTuaiy
| 1| Aldrin .
2 Arsenic
3 | Barlum
& | @-BHC
5 | B-sHC
§ | 8-BHC
T | Y-BHC
8 | Biochemical Oxyeen Demand
9 | Cadmium

10

15

16

Chemical Oxyeen Demand

Chlordane

Chromium

|
| Color

Copper

Cyanide

; o,p-00T

Ligguiet-Liquid Extraction, Gas Chromatographic Method™ |

1) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method”

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
| Liquid-Liguid Extraction, Gas Chromatographic Method™
I Liquic-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™

Liguid-Liquid Extraction, Gas Chromatographic Method™

1) 5-Day BOD Test, Azide Modification Method™! |
{ 2) 5-Day BOD Test, Membrane Electrode Method®! |
1) Digestion, Direct Air-Acetyiene Flame Method®
Z) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3} Digestion, Inductively Coupled Plasma Method™
1) Closed Reflux, Titrimetric Method™

2) Closed Reflux, Colorimetric Method™®

3) Open Reflux, Titrimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

| ADMI Weighted-Ordinate Spectrophotometric Method™! :

[ 1) Digestion, Direct Air-Acetylene Flame Method™

2} Digestion, Electrolhermnal Aternle Absarption

EETAV N 1

1) Distil katters Gabonihipk iietho
Al TAMT GOP AR Lo i
2] Flow Injection Analysis Method™
Liquid-Liquid Extraction, Gas Chromatographic Method'™

Srieo)

17 4,4'-000...

ki
AU arTuaiy EERIGEE
17 | 4,4-000 Liquid-Liquid Extraction, Gas Chromatographic Method®™
18 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™!
19 |a4-00T Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liquid Liquid Extraction, Gas Chromatographic Method®™
22 | Endosulfan I Liquid-Liquid Extracticn, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) ledometric Method™®
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method®™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1} Colorimetric Method®
2) Extraction, Direct Air-Acetylene Flame Method™!
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
7) Digestion, tlectrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption 599ctrnrnetric
Method™
3q | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
2% ; —
el g R
36 | Oil & Grease 1) L;mr_ﬁ Iy ettt Gra T
2) Soxhlet Extraction Method™
37 | pH Electrometric Method™

3!

38 Phenols...



Auaiy

Waasi

#10U AsuATY FouaTed
38 | Phenols 1) Distillation, Chloraform Extraction Method™
2) Distillation, Direct Photometric Methad™
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™!
40 | Sulfide 1) lodermetric Method™
2) Methylene Blue Method™!
| 41 |Temperature Laboratory and Field Methods™
42 | Total Dissolved Solids Dried at 180 °C™!
| 43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahi Method™
44 | Total Suspended Solids | Dried from 103 to 105 #c™®
45 | Trivalent Chromium | Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
I Colorimetric Method; Calculation®
16 | Zine 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atarnic Absorption
Spectrometric Method™
I s 3) Digestion, Inductively Coupled Plasma Method™
vl $1u9y 126 $18m3 .
ddiu duay ECRILEAE
1 Acenaphthene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method!
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
3 | Aldrin 1) Liquid Liquid Extraction, Gas Chromatographic
Method™
2) Liqjid—— ui ar—(3as Chromatographic/
Mass
4 | Anthracene 1) Liquﬂilh‘iq;eﬁﬁ"fmjmtsﬁ.“ms gr&#ﬁa r::-]g ﬂu:ﬁaql
L TAMT SOssany LIMITRD
Methnlaﬁ
2} Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
S
5 Antimony...

10

11

12

13

14

13

16
17

18

Antirnony

Arsenic

Atrazine

Barium

Benz{alanthracene

Benzene

Benzolbfluoranthene

Benzolkifluoranthene

Benzoic acid

Benzolalpyrene

Benzolgh,lperylene

Beryllium
Bis(Z-chloroethyllether

Bis(2-ethylhexylphthalate

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

1) Digestion, Electrathermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extractien, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chrematographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Metrod™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
ia OpRak d™
R
Uqupiaic Fatsaction, as EhbRHAGAAD
Ma e S REMBRRERE Wt

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1% Bromadichloromethane...
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19 | Bromaodichloromethane Purge and Trap Gas Chromatographic/ r
Mass Spectrometric Method™ .
20 | Bromoform Purge and Trap Gas Chromatographic/ |
Mass Spectrometric Method®
21 | Butanol Purge and Trap Gas Chromatographic/ |
Mass Spectrometric Method™ |
22 | Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
24 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 | Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
27 | Chiordane 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2} Liquid-Liquid Extraction, Gas Chromatographic/ |
Mass Spectrometric Method™
28 | p-Chloraaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! _
29 | Chlorobenzense Purge and Trap Gas Chromatographic/ :
Mass Spectrometric Method™
30 | Chlorodibromomethane Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
31 | Chloroferm Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
32 | 2-Chlorophenol Liquir icuiidd Fxtraction, Gas Chromatographic/
Mass § ]
33 | Chromium 1) Digegti 'ﬁc%ﬂe Flame Method”ng_l,—'
2) D]ge! NI A.N.Lﬂﬂtrlcﬂ)}l ERUIMELMe #m@ft@ﬂ ﬂi
Spectrmwumln

%ﬁmf

3) Digestion, inductively Coupled Plasma Method™ !

34 Chrormium (11)...

AU

ArTuay
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34

35

36

a7
38
39

40

4l

a4z

43

44

45

a6

ar

Chromium (1}

Chramium (V1)

Chrysene

Cyanide
2,.4-D
Doo

COE

Dibenzia,hlanthracene

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

3,3 -Dichlorobenzidine

1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
7} Digestion, Inductively Coupled Plasma Method;

‘Colorimetric Methad; Calculation™

1) Calorimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liquid-Liguid Extraction, Gas Chromatagraphic
Method™

2) Liguid-Liquid Extraction, Gas Chrarmatographic/
Mass Spectrometric Method™

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method®

1) Liguid-Liquid Extraction, Gas Chrm‘natographtc
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/

| Mass Spectrometric Method™

1} Liquid-Liquid Extraction, Gas Chromatographic
Method®™

2) Liguig-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Puug LN Tmpﬁas'ﬁomagg%wgﬂﬁ EN

RN TAMT COMPAMNY LIMITED

Mass Spx Spactrometric Method™

Liguid-Liquid Extraction, Gas Chromatoaraphic/
dm

Mass Spectrometric Metho
Soewl

48 1,1-Dichloroethane...
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45 ' 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
4% | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrametric Method™
50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
53 | Z,4-Bichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/
Mass Spectrametric Method™
55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
&0 | 2,4-Dinitrophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™
A1 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
62 | 26-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spect B
63 | Di n Cctyl phthalate Liquid- qv%j G,as_clhro[natograplud
. Mass Swnuuuwgglmtm:rll?gawt; ﬁnﬂ'ﬂ 1@ a".
66 | Endosulfan

1) LiquicklinuishEstrensha a8 Chromatographic

Method™

2) Liquid-Liguid Extraction, Gas Chromatoegraphic/

Mass Spectromatric Method™ mmi
S

L)
s
lf‘

Arsuaiy

FahaTEn

65 Endrin...

65

66

a7

68

69

T0

s 2

T2

T8

74

fié

Endrin

Ethylbenzene

Flugranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorcbenzene

Hexachlero-1,3-butadiene

n-Haxane

CL-HCH

B-rcH

2) Liquid-Liguid Extraction, Gas Chromatographic/

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatoeraphic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrormetric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

, Gas Chromatograpﬁ‘v__
LIMTER AMALYST AMED E G RIS ﬁ]Lu -]

2) LiguichriguichBrieaciionsGas Chromatdfraphic/

Mass Spectrometric Method™
2
L

76 Y-HCH...
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76 | y-HCH 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liguid-Ligquid Extraction, Gas Chromataeraphic/
Mass Spectrometric Method™

17 | Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

T8 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 | Indeno{1,2,3-cd)pyrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

B0 | Isophorone Liquich-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 |Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad™
3) Digestion, Inductively Coupled Plasma Method™

82 | Manganese 1} Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methaod™
3) Digestion, Inductively Coupled Plasma Method™

83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

B4 | Methanol Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Methad™

85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

86 | Methyl bromide Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Methad™

87 | Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrametric Methad™

88 | 2-Methylphennl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

89 | 2-Methylnaphthalene

o0

Methyl tert-butyl ether

1) Liphid Ws Chromatographic
Methdd? ~__Lf T S|

2) L1qubﬁﬂﬂq}ﬁd!ﬂ!ﬁm
Mass Spectrometric Method 3
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

S|

° rm%ﬁf

91 Naphthalene...

e ERRH Y EEELTRE
91 | Maphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 | N-Nitrosodiphenylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 | N-Nitrosodi-n-propylamine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 | Polychlorinated Biphenyls 1) Liguid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™
- PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatographic/
- PCB 1232 Mass Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenal Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™
98 | pH Electrometric Method™
95 | Phenanthrene 1) Liquid-Liguid Extraction, Gas Chromatographic
M.Eth‘l:ﬂm
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
100 | Phenal 1) Distillation, Chloroform Extraction Method®™
2) LIqud-quuld Extraction, Gas Chromatographic/
Ma &)
101 | Pyrene 1)L cioh, Gaichromatogra %“_,
e — Fungn

wﬂm ANALYST AND EH GHERMING

2) Liguichkigi chiomp Gas Chromatographd

Mass Spectrometric Method™
Sl

102 Selenium...
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102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

103 | Silver Digestion, Inductively Coupled Plasma Method™

104 | Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

106 | Tetrachloroethylene Furge and Trap Gas Chromatographic/
Mass Spectrometric Method®

107 | Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

108 | loxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

109 | TPH(Cs - Cg) 1) Purge and Trap, Gas Chromatographic Method! %29
2) Purge and Trap, Gas Chromatographic/
Mass spectrometric MethodH®d

110 | TPH (Cig — Cye} Separatory Funnel Liquid-Liguid Extraction, Gas
Chromatographic Method!*"

111 | TPH (Coys — Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromategraphic Method™

112 | 1,24-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

114 | 1,1, 2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™

115 | Trichloroethylene Purge and Trap Gas Chromatoaraphic/

116 | 2,4 5-Trichlorophenol

117 | 24,6-Trichlorophenaol

118 | 1,35 Trimethylbenzene

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

0]

= GULD -
AU FIUATIY A8Rsed
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chrematographic/
Mass Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
122 | m-Kylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
123 | o-Xylene Purge and Trap Gas Chramatoeraphic/
Mass Spectrometric Method™
124 | p-Xylene Furge and Trap Gas Chromatographic/
Mass Spectrometric Method®
125 | Xylens (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

nawinia ﬁﬁlﬁﬁﬁﬁiw

anTuativ

FBmsevt

Aldrin

Antimony

Arsenic

Barium

119 Vanadium,..

1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method!*™#!

2) Ultrasonic Extraction, Gas Chromatographic
Method®!!

Digestion, Inductively Coupled Plasma Method! 1

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method 41

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! '

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™"

1 astd fogrer ‘“?&Tﬁﬂﬁ
it r G
Plasrrer Methateerre

2) Digestion, Inductively Coupled Plasma Method®'?

Seo)

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chromium (Il

Chrormium (V1)

Cobalt

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"12

| 2) Digestion, Inductively Coupled Plasma Method!®'?!

1) Waste Extraction, Digestion, Flarme Atomic Absorption
Spectrometric Method™*'™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 412

3} Digestion, Flame Atomic Absorption Spectrometric
Method™™ .

4) Digestion, Inductively Coupled Plasma Method®'#

1) Wasta Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!t72!

2} Ultrasonic Extraction, Gas Chromatographic
Methodll!,!'l]

1} Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!™4'¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4

3) Digestion, Flame Atomic Absorption Spectrometric
Methad 1%

4) Digestion, Inductively Coupled Plasma Method™'?!

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Methaod; Calculation!' #1344

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
CalculationiA1215

3) Digestion, Flame Atomic Absorption Spectrometric
Methad; Alkaline Digestion, Colorimetric Method;
Calculation'®414131

4) Dlgcshon Inductively Coupled Plasma Method;

i ric Method;

'|N THITANAL %“NHET:WMEW ﬂ ﬂ a

2) Alkaline Bigesti@nsColormetric Method™!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4!?

2) Digestion, Inductively Coupled Plasma Method™'®

Sovvol

12 Copper...
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12

13

14

15

16

17

18

19 °

Copper

2,4-D

Dop

DDE

Dieldrin

Endrin

Heptachlor

1} Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™ ¥

2) Waste Fxtraction, Digestion, Inductively Coupled
Plasma Method!***

3) Digestion, Flame Atomic Absorption Spectrometric
Method™'

4) Digestion, Inductively Coupled Plasma Method™'?
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method""#"

2) Ultrasonic Extraction, Gas Chromatographic
Method®?"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method"#!

2) Ultrasonic Extraction, Gas Chromatographic
Method!®4!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad™'#!

2) Ultrasonic Extraction, Gas Chromatographic
Method®#!!

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method! "2V

2} Ultrasonic Extraction, Gas Chromatographic
Method!®2!

1) Waste Extraction, Separatery Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic Method! ™!

2) Ultrasonic Extraction, Gas Chromatographic
Method®?!!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!"#"

2) Ultrasonic Extraction, Gas Chromatographic
Method®#!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
raphic Method""*!

s Chrormnatographi
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EOMBULTANT COMPANY LIMITED

20 Lead...
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21

22

23

24

25

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

Mickel

1) Waste Extraction, Digestion, Flame Atoric Absarpticn
Spectrometric Method™ ™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™414

3) Digestion, Flame Atomic Absorption Spectrometric
Method!!

4) Digestion, Inductively Coupled Plasma Method™'?!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!™"?!

2) Ultrasonic Extraction, Gas Chromatographic
Method®#!!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectivmetiic Method!1%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™#!?

3) Digestion, Cold-Vapor Atomic ﬁbSOrptim."l
Spectrometric Method™"

4) Digestion, Inductively Coupled Plasma Method®™ '3
5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™®

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatagraphic Method™ ™24

2) Ultrasonic Extraction, Gas Chromatographic
Method®2!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad!*H

2) Digestion, Inductively Coupled Plasma Method® '3
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™ ™'

Plasma =3
3) Diges i@ﬁ!}jorp&on Spectr %4
Method®TT— e @ WHIEID

4) DigesfiBM IR LEURIEd Plasma Method! 2
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26 Polychlorinated Biphenyls...

26

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclar 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

-2,2,345%
Pentachlarobiphenyl
-2,2'15,5"
Pentachlorobiphenyl
-2334'6-
Pentachlorobiphemyl
-22'344.5-
Hexachlorobipheryl
-22.34558"-
Hexachlorobiphenyl
-2,2'35,5 6
Hexachlorebiphenyl

| -22,4,4.55-

Hexachlorobiphenyl
-2233 445
Heptachlorobiphenyl
-2,2\344'55"%
Heptachlorobiphenyl
-2,2,344'5.6-
Heptachlorobiphenyl
-2,2.3,8,55 6
Heptachlorobiphenyl
-22'33 4,4 556

Nonachlorobiphenyl

Polychlorinated Biphenyls

- 2,2, 5-Trichlorobiphenyl
- 2.4 5-Trichlorabiphenyl
- 2,2 3 5'Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobipheryl
- 2,3 4.4-Tetrachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™'##

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method®#

[LFeal :"umqﬂmﬂ

WHITED AMALYST AND FNTINEERING a
CONSULTART COMPANT LIMITED
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27

28
29

30

3

3z

33

Pentachlorophencl

pH

Selenium

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodh"2%

2} Ultrasonic Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method®2

Electrometric Method® !

1} Waste Extraction, Digestion, Hydride Generation/
Atomnic Absorption Spectrometric Method™™'®

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4!%

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®™

4) Digestion, Inductively Coupled Plasma Method™™!
1) Waste Extraction, Digestion, Inductwely Coupled
Plasma Method! 41

2) Digestion, Inductively Coupled Plasma Methad™?!
1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method!™**

2) Digestion, Inductively Coupled Plasma Method™12
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™ !

2} Ultrasonic Extraction, Gas Chromatographic
Method®#!

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method'1%2
2) Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectrometric Method™#%
3) Purge and Trap, Gas Chromatographic/

Mass Speclromelric Melhod™' ™

4) Equilibrium Headspace, Gas Chromatographic/
Mass bpecin::metnc Methodw =

1) Wa , Inductively Coupled
Plasi o

35 | Zinc 1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method!**14

| 2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog! 12

3) Digestion, Flame Atomic Absorption Spectrormetric
Method™'¥
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sl sy a6 T
gy ArTuENY AT
1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
| Spectrometric Methad™
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | o-BHC Liquid-Liquid Extraction, Gas Chromateeraphic Method™
5 | B-HC Liquid-Liquid Extraction, Gas Chromatographic Methad!™
& | -BHC Liguid-Liguid Extraction, Gas Chromatographic Method!™
T | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!™
& | Biochemical Oxyeen Demand | 1) 5-Day BOD Test, Azide Madification Method!™
2) 5-Day BOD Test, Membrane Electrade Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand 1} Closed Reflux, Titdmetric Mathod!”
2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titrimetric Method!®
11 | Chlerdane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method!!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™™
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometric Method™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spd T i T
EEE
3) i !ﬁ. ﬁ'& Peounied Plasra et
15 | Cyanide 1) GieHaion: caloametis VA 1ENADT

LN
2) PR LR AN At Wethod™ = =y

16 o,p-DDT...

-
fdu ERRHEAT FBmsed
16 | o,p-DOT Liguid-Liquid Extraction, Gas Chromatographic Method®
17 | 4.4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™!
18 | 4,4-DDE Liquid-Liguid Extraction, Gas Chromatagraphic Method™
19 |4,8-DOT Liquid-Liguid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™®
21 | Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic Method™
22 | Endesulfan I Liquid-Liguid Extraction, Gas Chromatographic Method !
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method'
2¢ | Endrin Liquid-Liquid Extraction, Gas Chrematographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method'®
26 | Formaldehyde Distillation, Colarimetric Method™
27 | Free Chlorine 1) lademetric Method™

28
29
30

3l

32

33

34
o5

Heptachlor
Heptachlor Epoxide

Hexavalent Chramium

Lead

Manganese

Mercury

Methoxychlor
Mickel

2} DPD Ferrous Titrimetric Method!™

Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liguid Extraction, Gas Chromatographic Method™
| 1) Colorimetric Method™

E 2) Extraction, Direct Ai-Acetylere Flame Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Air-Acetylene Flame Method!™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®

Liquid-Liquid Extraction, Gas Chromatographic Method™

ene Flame Method®

3) TR mw{wpted Plasma Method!5 -

26 Qil & Grease...
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36 | Oil & Grease 1) Liquid-Liguid, Partition-Gravimetric Method!™
2) Soxhlet Extraction Method™
37 | pH Electrometric Method™
38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Methad™
39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
| 2) Digestion, Inductively Coupled Plasma Method™
40 | Sulfide 1) lodometric Method™
2) Methylene Bluge Method™
41 | Temperature Laboratory and Field Methods™
42 | Total Dissolved Solids Dried at 180 °C™
43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™
44 | Total Suspended Solids Dried at 103-105 °c®
45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
46 | Zinc 1) Digestion, Direct Ar-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
| 3) Digestion, Inductively Coupled Plasma Method™®

tildiy $wau 126 s1en1s

| =
| AMu

GREHTA T

WA

1

Acenaphthang

Acetone

Aldrin

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

, Ggs Chromatogra ﬁ'c

'““.m ANT ENCHIFERING ﬁ ] !u -l g ﬂ ﬂ a q
2) eompiehAE BRI PRI AIER, Gas Chromatographic/
Mass Spectrometric Method™! S, fmﬁ

4 Anthracene..,

10

11

12

13

14

Anthracens

Antimaony

Arsenic

Atrazine

Barium

Benzialanthracene

Benzene

Benzolblfluoranthane

Benzolkifluoranthene

Benzoic acid

Benzolalpyrene

1} Liguid-Liquid Extraction, Gas Chromatographic

Method!®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method'™
1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™!

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatoeraphic
Method'!

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric tMethod!™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liguicl joui s Chromatographj
Mass p;!lcrp etfle H:&:Ifi-a g\-')-ll Orly

s & WHIGABY
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15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

Benzolg.h,ilperylene

Beryllium
Bisl2-chloroethyllather

Bis(2-ethylhexyliphthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

| Chlorobenzene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

Digestion, Inductively Coupled Plasma Method™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

1) Digestion, Direct Air-Acetylene Flame Methad'®!
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Method™
Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Methodm

30

31

a2

33

34

35

36

37
38
39

a1

Chlerodibromomethane

Chloroform

2-Chlorophencol

Chromium

Chromiurn (I}

Chromiurm (v}

Chrysene

Cyanide
24D
Doo

DDE

pDoT

Purge and Trap Gas Chromatographic/Mass
Spectrormetric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatograghic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™®

3) Digestion, Inductively Coupled Plasma Method™®
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™

2) Digestion, Inductively Coupled Plasma Method
Colorimetric Method; Calculation™

1) Colarimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Methad'™

2) Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Distillation, Colorimetric Methad™

Liquid-Liquid Extraction, Gas Chromatograghic Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
iethod"

2) Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrnmelﬁc Method[d]

30 Chlorodibromomethane..,

42 Dibenzla hlanthracene...
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42 | Dibenzla,nlanthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
43 | Di-n-butyl phthalate Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!®
44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad!®
47 | 3,5 -Dichlorobenzidine Liguid-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
49 | 1,2-Dichlarcethane Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™
530 | 1,1-Dichlorosthylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
51 | cis-1,2-Dichloroethylens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectremetric Method™
53 | 2,4-Dichlorophenal Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
54 | 1,2-Dichloropopane | Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
56 | 1,3-Dichioropropens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
57 | Dieldrin 1 f

Gas Chromatographic
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Diethyl phthalate

2,4-Dimethylphenol

2,8-Dinitrophencl

2,4-Dinitrotolusne

2. 6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Flugranthene

Fluorene

Heptachlar

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad'

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method'"!

2} Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
spectrometric Method®

1} Liquid-Liquid Extraction, Gas Chromatosgraphic
Method!™!

2) Liguid-Liquid Extraction, Gas Chromateeraphic/
Mass Spectrometric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method!

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

58 Diethyl phthalate...
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Heptachler epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

o-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indenol1,2,3-cdlpyrene

| Isophorone

Lead

1) Liquid-Liguid Extraction, Gas Chromatographic

ethod™
2) Liquid-Liguid Extraction, Gas Chro
Mass Spectremetric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrametric Method!

Purge and Trap Gas Chromatographic/Mass

Spectrometric Methad!®

Purge and Trap Gas Chrematographic/Mass

Spectrometric Method®

1) Liquid-Liguid Extraction, Gas Chromatographic

Method™

2) Liquid-Liguid Extraction, Gas Chromategraphic/

Mass Spectrametric Method™
1) Liquid-Liguid Extraction, Gas Chro
Method!™

2} Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'®

1} Liquid-Liquid Extraction, Gas Chromatographic

Method™

2) Liquid-Liguid Extraction, Gas Chrematoeraphic/

Mass Spectrometric Method!

Liguid-Liquid Extraction, Gas Chrornatographic/

Mass Spectrometric Methad™!

Liguid-Liquid Extraction, Gas Chromateographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatagraphic/

Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
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Manganese

Mercury

Methanol

Methoxyehlor
Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Maphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylarine

N-Nitrosodi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method™

2} Digestion, Electrotherrnal Atomic Absarption
Spectrometric Method!®

3} Digestion, Inductively Couplad Plasma Method™
Digestion, Cold-Vapor Atoric Absorption Spectrometric
Method!”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Liguid-Liquid Extraction, Gas Chromatographic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

1) Liguid-Liguid Extraction, Gas Chromatographic
Methad!”

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1} Liquid-Liguid Extraction, Gas Chromatographic
Method"!

2) Liquid-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Ligquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Liquictigem FraciiopaGas Chromatographic/Mass
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Polychlorinated Biphenyls
-PCB 1016

- PCB 1221

- PCB 1232

- PCB-1242

- PCB-1248

- PCB-1258

- PCB-1260
Pentachlorophenol

pH

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2, 2-Tetrachloroethane

Tetrachloroethylene

Toluene

1) Liquid-Liguid Extraction, Gas Chromatographic
Method" |
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass |
Spectrometiic Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass |

o |
Spectrometric Method"®
Electrometric Method!!

1) Liquid-Liquid Extraction, Gas Chromatagraphic
Method!¥

2] Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Distillation, Chloroform Extraction Method

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad™

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method!
Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad™

Purge and Trap Gas Chromatographic/Mass

5 rgrhethiy Metio 3 -
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108 Toxaphene...
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108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®
109 | TPH (Cs- Ca) 1) Purge and Trap, Gas Chromatographic Method!!2!
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!* !
110 | TPH (Coa - Cia) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method ™!
111 | TPH{C,y5- Cas} Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®#!!
112 | 1,24-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®
116 | 2,4,5-Trichlorophenol Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectroretric Method'™
117 | 2,4,6-Trichloropghenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
118 | 1,3,5-Trimethylbanzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!
122 | m-Rylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
123 | o-Xylene
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p-Xylene
Xylene (Total)

Zing

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flarme Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

3) Digestion, Inductively Coupled Plasma Method™

HITURANY

AT

Antimony

Arsenic

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cabalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method'!

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atamic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

Instrumental Analyzer Method™

Isokinetic Sampling, lon Chromatographic Method™
1} Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flarme Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™

1} Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®™
2) lsokine

o
Ahserhe er-Gas! Cryp
ASCTTY A YT AN ERANEESMYE

COMMWTANT COMPANT LikiTeD

10 Dioxins/Furans...
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10 | Dioxins/Furans Isokinetic Sampling'™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method!

12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatagraphic Methog®!

13 | Hydrogen Sulfide Abscrption Sampling, lodermetric Method™

14 | Lead 1} Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Methad™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Methad™

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 | Mercury Isokinetic Sampling, Digesticn, Cold-Vapar Atomic
Absorption Spectrometric Method™

17 | Mickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!

18 | Opacity Ringelmann's Method'"

19 | Oxides of Nitrogen 1) Absorption Sampling, Phencldisulfonic acid Method™
2) Instrumental Anatyzer Method'™

20 | Selenium 1} Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thaorin Titrimetric
Metheod®

| 2) Instrumental Analyzer Method™

22 | Sulfuric Acid | Isokinetic Sampling, Barium-Thorin Titdmetric Method™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

24 | Vanadium 5o g OEEstion, Inductively Coupled
Plagrga Mefhot® o

25 | xyiene 1 s Smens G MAHIGRA0Y

2) ABSBYPOBHCSHRASINE Bhs Chromatographic Method™
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Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®##

2) Ultrasonic Extraction, Gas Chromatographic
Method! 94

Digestion, Inductively Coupled Plasma Methog!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method! 414

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®43!

| 3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!™*

4) Digestion, Inductively Coupled Plasma Method!™'!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?5!3

2) Digestion, Inductively Coupled Plasma Method!™'™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!281%

2) Digestion, Inductively Coupled Plasma Method™™
1) Waste Extraction, Digestion, Flarme Atomic Absorption
Spectrometric Method ™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&!!

3) Digestion, Flame Atomic Absorption Spectrometric

| Method™1#!
| 4) Digestion, Inductively Coupled Plasma Method™'¥

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®#%!

2) Ultrasonic Extraction, Gas Chromatographic
Method"0?

1) Waste Extraction, Digestion, Flame Atomic Absarption

— . [2824]
Spectormetrjcivmg
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14

Chrarmium (1)

Chromium (Vi)

| Cobalt

Copper

24-D

LoD

3) Digestion, Flame Atomic Absorption Spectrometric
Mathod! "

1) Digestion, Inductively Coupled Plasma Method! ™%
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Caleulation™®!*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation41314]

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colarimetric Method;
Calculation! 2%

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colerimetric Method;

Calculation! 813181

1) Waste Extraction, Colarimetric Method'!!

2) Alkaline Digestion, Colorimetric Method

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method!®41

2) Digestion, Inductively Coupled Plasma Method' ™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 241"

2} Waste Extraction, Digestion, Inductively Coupled
Plasmma Method &4

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™4

4) Digestion, Inductively Coupled Plasma Method™'
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®®#%

Z) Ultrasonic Extraction, Gas Chromatographic
Methad!#4

1) Waste Extraction, Separatory Funnel Liguid-Liquid

COMBULTANT COMPANT Ll EQ

3) Digestion,...
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18

19

21

22

DDE

DoT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method!*#4

2) Ultrasonic Extraction, Gas Chromatographic
Mathadio

1) Waste Extraction, Separatory Funnel Liguid-Ligquid
Extracticn, Gas Chromatographic Method#%%!

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method 02

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®**

2} Ultrasonic Extraction, Gas Chromatographic
Methodie22

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Methad®®2%

2) Ultrasonic Extraction, Gas Chromatographic
Methad!1622

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Methad##!

2) Ultrasonic Extraction, Gas Chromatographic
Methodlwl!]

1) Waste Extraction, Digesticn, Flame Atomic Absorption |

Spectrometric Method %614

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method ™"

1) Digestion, Inductively Coupled Plasma Methog!™¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®##!

2] Ultrasonic Extraction, Gas Chromatographic
Method! 24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Method17
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3) Digestion,...
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Methaxychlor

Molybdenum

Nickel

Polychlerinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

] - Aroclor 1260

| = 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 24" 5-Trichlorobiphenyl

- 2,2 3,5 Tetrachlorobiphenyl
- 2,255 Tetrachlorobiphenyl
- 2,3 4 4" Tetrachlorobiphenyl
-22,345-
Pentachlerobiphenyl

3) Digestion, Cold-Vapor Atomic Absarption
Spectromatric Method!®

4) Digestion, Inductively Coupled Plasma Method™'
5} Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™®!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method %24

2) Ultrasonic Extraction, Gas Chromatagraphic
Method!%#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&

2) Digestion, Inductively Coupled Plasma Method! "
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad™4!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™!#

3) Digestion, Flame Atomic Absorption Spectrometric
Methodﬁ.]‘l]

1) Digestion, Inductively Coupled Plasma Mathad ™!
1) Waste Extraction, Seperatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™®®2%

2} Ultrasonic Extraction, Gas Chromatographic
Methﬂd!w'ﬂl;é'l Tn')\.

DHTL_; CRURLLEGY

COMBULTANT COMPANY LsITED

-2Z2455..




fArsuany

ELEILTAr

27

28
29

-2,2455-
Pentachlorobiphenyl
-2,334.6
Pentachlorobiphenyl
-22344 5-
Hexachlorobiphenyl
- 22,2455
Hexachlorobiphenyl
-2,2.355.6
Hexachlorobiphenyl
-2244 55-
Hexachlorabiphenyl
-223344 5
Heptachicrobiphenyl
- 2234455
Heptachlorobiphenyl
-22344 56
Heptachlorobiphenyl
-2230 55 6-
Heptachlorobiphenyl
-223344' 55 6-

Nonachlorobiphenyl )

Pentachlorophenal

pH

Selenium

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodi292

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#

Electrometric Method®22

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
| Method?4#0!

! 2) Waste Extraction, Digestion, Inductively Coupled

3) pigestipf, Hatirde Generation/Atomic Absqp%
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30 Silwver...
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32

33

34
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Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method?e4

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method2®'

2) Digestion, Inductively Coupled Plasma Method ™™
1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method'2%2

2) Ultrasonic Extraction, Gas Chromatographic
Method!®22

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method™® 122
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!1 224

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®* "

2) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad™5!¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®'¥

3) Digestion, Flame Atomic Absorption Spectrometric
Method™*

4) Digestion, Inductively Coupled Plasma Method ™'
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l Acenaphthene

|
|

Acetone

1) Ultrasonic Extraction, Gas Chromatographic

Method!®24

2} Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Metnod! %%

Purge ap] #a raphic/Mass
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3 | Aldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method[ﬂ},?!]
2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

4 | Anthracene 1) Ultrasonic Extraction, Gas Chromatographic
Me.thod[]ﬂ.iﬁf
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#%

5 | Antimony Digestion, Inductively Coupled Plasma Method ™

& | Arsenic 1) Digestion, Hydride Generation/Atornic Absarption
Spectrometric Method ™
2) Digestion, Inductively Coupled Plasma Methad"!

T | Atrazine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %

B | Barium Digestion, Inductively Coupled Plasma Method™'¥

9 | Benzlajanthracene 1) Ultrasonic Extraction, Gas Chromatographic
Methog!!824
2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!02¢

10 | Benzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'22!

11 | BenzolbXluoranthene 1) Uttrasonic Extraction, Gas Chromatographic

12

13

14

Benzo{kfluoranthens

Benzoic acid

Benzolalpyrene

Method!®*

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!'%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method! 824

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric WMethod'

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! !5

1) Ultrasonic Extraction, Gas Chromatographic

; s GhromatographicMas
Spmmmwmhn ﬁ]‘g\ﬁ]gg%ﬂai

CONSULTANT COMPANT LIMITED

15 Bernizalg,h,lperylene...
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15 | Benzo{gh,lperylene 1} Ultrasonic Extraction, Gas Chromatographic
Method 0=
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method ' #48

16 | Beryllium Digestion, Inductively Coupled Plasma Method ™

17 | Bis{2-chloroethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"®2

18 | Bis{Z-ethyihexylphthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 824!

19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"#2!

20 | Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2#!

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
spectrometric Method#2!

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method" %9

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!™*!
2) Digestion, Inductively Coupled Plasma Method!™¥

24 | Carbazole Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!>#%

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method[!!}.?ﬂ]
2} Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Method! 2

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2

29 | Chlorobenzene Purge & (TR tographlc,*‘Massa
R e ﬁ']!‘u'lgﬂﬂﬂﬂ

30 | Chloredibromomethane Purge ém“ m;;m&pgrapmdh-ﬁass

Spectrometric Method "9 =y

31 Chloroform...
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31

32

33
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35
36

37
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41

42

Chlorofarm

2-Chlorophenat

Chromiurmn

Chromiurn (1)

Chromiurm (V1)

Chirysene

Cyanide
124D
DD

booT

Dibenzla hlanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!?2

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*28!

1) Digestion, Flarme Atomic Absorption Spectrometric
Method™

2) Digestion, Inductively Coupled Plasma Method™'
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!™ 8116l

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimatric Method;
Calculation!™a1344

Alkaline Digestion, Colorimetric Method!®'é

1) Ultrasonic Extraction, Gas Chromatographic
Method 182!

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!®2!

Extraction, Distillation, Colorimetric Method 2293

Ultrasonic Extraction, Gas Chromatographic Method"

| 1) Ultrasanic Extraction, Gas Chromatographic

Method"“m

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!2#8

1) Ultrasonic Extraction, Gas Chrematographic

| Methodl!ﬂ.!?l

2) Ultrasonic Extraction, Gas Chrormatographic/Mass
Spectrometric Method! !

1) Ultrasonic Extraction, Gas Chrormatographic
Method!! %%

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method!'%%

s adben, Gas Chmmatogra_nl}i; o AW

mm‘ amgﬂﬂm

mwm&%uﬁ&f‘ Chromat&¥raphic/Mass

Spectrometric Method %242 |

A

43 Di-n-butyl phthalate...
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43 | Di-m-butyl phthalate Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!

44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#*

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 2%

47 | 3,3-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathogd! 2!

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**!

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' %

50 | 1,1-Dichloroethylens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'! 2%

51 | cis-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!'%#

52 | trans-1,2-Dichloroethylene Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!***

53 | 2,4-Dichlorophencl Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Methad!®#%

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#2%

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2!

56 | 1,3-Dichloropropens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"##!

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!™#!
2) Ultrasonic Extraction, Gas Chromatographic/Mass

| Spectrometric Method! ™
58 | Diethyl phthalate 3 Ehrormatographic/iass
n > it o
59 | 2,4-Dimethylphenol ULtrmmMﬂ GASEh &%Elm@sﬂ 1

Spectrometnc Methoc;mmh’ "leﬂ

&0 2,4-Dinitrophenal...
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&2

63

64

65
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&7

68

69

70

2,4-Cinitrophenal

2,4-Dinitrotoluene

2.6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthanea

Flugrene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 1428

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 28]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!?24

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Ultrasonic Extraction, Gas Chromatographic
Method“c'ﬂ]

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectromatric Method!*%2¢)

1) Ultrasenic Extraction, Gas Chromatographic
Method““'m

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%28!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 24!

1) Ultrasonic Extraction, Gas Chromatographic
Method“"-"”

Z) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad1o4!

1) Ultrasonic Extraction, Gas Chromatographic
Method!'®2%

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass

| Spectrometric Methogd! 928!

1} Ultrasonic Extraction, Gas Chromatographic
Method!%2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methag! %!

| 1) Ultrasonic Extraction, Gas Chromatographic

Method!**4
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T1 Hexachlorobenzene..,
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71

T2

73

74

15

76

¥

78
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81

82

Hexachlorobenzene

Hexachloro-1,3-butadiens
n-Hexane

O-HCH

[3-+cH

y-HCH

Hexachlorocyclopentadiene

| Hexachloroethane

Indeno(l1,2 3-cd)pyrene

lsophorane

Lead

Manganese

1) Ultrasonic Exiraction, Gas Chromatographic
Method! %4

21 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!#2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"#2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!!#%

1) Ultrasonic Extraction, Gas Chromatographic
Method!4

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method %

1) Ultrasonic Extraction, Gas Chromatographic
Method!%?

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric MethodH2%

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!ie22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"*

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'%2¢!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%%

1) Ultrasonic Extraction, Gas Chromatographic
Methog!?2"

2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!!*%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2¢

1) Digestion, Flame Atomic Absorption Spectrometric
Methog™

igg: F Sly Coipled Plasma Meﬁ;“.}!‘]‘
T MBANALYET AND EMSINEERTD “ = IE; ﬁca

MEthﬁmmr CORPANY LIMITED

2) Digestion, Inductively Coupled Plasma Method "5 v

83 Mercury...
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Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

| 2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapar Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method ¥
3} Thermal Decomposition Armalgamation and Atomic
Absorption Spectrometric Method™™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 244

1) Ultrasonic Extraction, Gas Chromatographic

| Methog%2%

2) Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Methad!02

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'22%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'22

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!?28!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 928!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22!

1) Ultrasonic Extraction, Gas Chromatographic
MEthDd[]w]

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2!

1) Digestion, Flame Atamic Absorption Spectrometric
Method[?.:-'l!

2) Digestion, Inductively Coupled Plasma Method
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methag!®2¢!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spe-:trometnc Method!02#!

UNITRD AMALYET AND ERUGINTTRING
CONSULTANT COMPANY LIMITED

96 Palychlorinated Biphenyls...

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Araclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls

- 2-Chlorabiphenyl

- 2,3-Dichlarobiphanyl

- 2,2 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2 3,5 Tetrachlorobiphenyl
- 2,2 5,5 Tetrachlorobiphenyl
- 2,3 4,4 Tetrachlorobiphanyl
-22345-

| Pentachlorobiphenyl

- 2,214,585
Pentachlorobiphenyl
- 2334 ,6-
Pentachlorobiphenyl
-2,2.344 5
Hexachlorobiphenyl
-223455-
Hexachlerobiphenyl
-2,2.3,556-
Hexachlorobiphenyl
224455
Hexachlorobiphenyl
-22.33445
Heptachlorobiphenyl
-22348455-
Heptachlorobiphenyl
-223404.56-

Heptachlorobipheryl

a7 AsuaAf Genmted
96 | Polychlorinated Biphenyls 1) Ultrasonic Extraction, Gas Chromatographic

Method®#*!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

Ultrasenic Extraction, Gas Chromatographic Methg‘d‘“‘zz*
M
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-2234 5586
Heptachlorobiphenyl
-2233 44,556
Nonachlorobiphernyl
97 | Pentachlorophenol Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2%
98 | Phenanthrene 1} Ultrasonic Extraction, Gas Chromatographic
Method!%2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog 04!
99 | Phenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2!
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Method! 02
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"024
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"#
2) Digestion, Inductively Coupled Plasma Method!™13
102 | Sitver Digestion, Inductively Coupled Plasma Method' ™!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!?2!
104 | 1,12 2-Tetrachloroethane Purge and Trap, Gas Chromatoaraphic/Mass
_ Spectrometric Method!'##!
105 | Tetrachloroethylene Furge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methad'22
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Methad! 22 .
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method 1922
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatographic Methog!!*2!
2) Purge and Trap, Gas Chromatographic/Mass
Spect
109 | TPH {CogCig) Ultradof y
110 | TPH (Gys-Casl Ulhaﬁﬁm&%ﬁmmatmgmthod“ ”
111 | 1,2 4-Trichlorobenzene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"'**! 2., w0\

&=
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112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 1249

113 | 1,1, 2-Trichloreethane Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!'**!

116 | Trichloreethylena Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method '

115 | 2,45 Trichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!®#!

116 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Method!*¢

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*!

118 | Vanadium Digestion, Inductively Coupled Plasma Method! ™

119 | Vinyl acetate Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method"?#%

120 | Vinyl chloride Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!?%%

121 | m-Aylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!

122 | o-Xylene Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!**!

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"**!

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*#%

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectromatric
Method™
2) Digestion, Inductively Coupled Plasma Method ™

Lennsd148e

112 1,1,1-Trichloroethane. ..
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3. anmsimnrndaonfeuuisusanelng, gleTinsesidride. fusindsd o nsame:
TouuAINSRu, 2547,

. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

5. United States Ervironmental Protection Agency. Standards of Performance for
New Stationary Sources, 40 CFR &0. Appendix A, 2018,

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-8486, 1997,

7. United 5tates Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1596,

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-B46 Method 30604, 1995

9. United States Erwvironmental Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction, SW-848
Method 3510C, 1995,

10. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

12. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 50354, 2000,

13. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 60100, 2014

14, Urited States Environmental Pratection Agency, Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Flame Atomic Absorption Spectrophotometry. SW-846
Method T000B, 2007,

15. United States Environmental Protection Agency Test Methods for Evaluation Solid

Waste Physical/Chermical Methods Arseni Gaseous Hydride). SW-84&
Method 70614, 1992. - w-f‘ %VW“/‘
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16, United States...
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16. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric). SW-846 Method
T1964A, 1592

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Mercury in Liquid Waste (Manual Cold Vapor
Technigue). SW-846 Method 74704, 1594,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste {Manual Cold-
Vapor Technique). SW-846 Method 74718, 1998.

19, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotemetry. SW-846
Method 7473, 2007,

20. United States Environmenital Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994,

21, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method BO15D, 2003,

22 United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
Sw-846 Method 80818, 2007,

25, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980

25. United States Environmental Protection Asency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry, SW-846 Method 8270E, 2018

27, United States Environmental Prot ngy. \le hods for Evaluation Solid
Waste Physical/Chemical Metheds. Chbrinmma

Pentafluorobenzylation Derivatization. SWe846 Methad G514
COHEULT.

ANT COMMRNY LIMITED

28. United States...
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28. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Total and Amenable Cyanide : Distillation. SW-846
Methed 2010C, 2004,

25. United States Envirenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 90134, 2014,

30. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-B46 Method 9014, 2014,

31, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, pH Electrometric Measurement, SW-846 Method
2040C, 2004.

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004
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