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1 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Methad™
2) Digestion, Inductively Coupled Plasrma Method!™
2 Barium Digestion, Inductively Coupled Plasma Method™
3 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
4 Cadmium Digesticn, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™
6 Chromium Digestion, Inductively Coupled Plasrma Method™
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™
8 Copper Digestion, Inductively Coupled Plasma Method™
9 Cyanide Distillation, Colorimetric method™
10 | Formaldehyde Distillation, Colorimetric Method™
11 | Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method™
12 Hexavalent Chromium Colorimetric Method™!
13 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method?
2) Digestion, Inductively Coupled Plasma Method™
14 Manganese Digestion, Inductively Coupled Plasma Method™
15 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
16 Nickel Digestion, Inductively Coupled Plasma Method™
17 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
18 pH Electrometric Method®
19 Phenols Distillation, Direct Photometric Method™!
20 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method™
21 Sulfide lodometric method™

22 Temperature...

Fnnsmanguanmgni@n i sinsasade
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22 Temperature Laboratory and Field Methods™
23 | Total Dissolved Solids Dried at 180 °C®¥
24 Total Kjeldahl Nitrogen 1) Macro Kjeldahl Method®™
2) Serni-Micro Kjeldahl Method™
25 | Total Suspended Solids Dried at 103-105 °C™
26 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
27 Zinc Digestion, Inductively Coupled Plasma Method™
dldAy $1uay 58 s19ms
drduil asuaity FFhA1e
1 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
2 Antirmony Digestion, Inductively Coupled Plasma Method"™!
5 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
a Barium Digestion, Inductively Coupled Plasma Method™
5 Benzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
6 Beryllium Digestion, Inductively Coupled Plasma Method®!
7 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
8 Bromofarm Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
9 Cadmium Digestion, Inductively Coupled Plasma Method®
10 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
11 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
12 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
13 Chlorodibrornomethane Purge and Trap Gas Chrormatographic/
Mass spectrometric Method™

14 Chloroform...
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14 Chloroform Puree and Trap Gas Chromatographic/
Mass spectrometric Method™

15 Chrormium Digestion, Inductively Coupled Plasma Method™

16 Chromium (/1) Digestion, Inductively Caupled Plasma Method;
Colorimetric Method; Calculation™®

17 Chromiurn (V1) Colorimetric Method™!

18 Cyanide Colorimetric Method™

19 1,2-Dichlorobenzene Purge and Trap Gas Chromataographic/
Mass spectrometric Method™

20 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

21 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

22 1,1-Dichloroethane Purge and Trap Gas Chromatoeraphic/
Mass spectrometric Method™

23 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

24 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

25 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

26 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

| Mass spectrometric Methad®

27 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

28 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

29 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

30 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®

31 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/

Mass spectrometric Method®™

o va B iRre
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32 lLead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
33 Manganese Digestion, Inductively Coupled Plasma Method™
34 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
35 Methyl Bromide Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
36 Methylene Chloride I Purge and Trap Gas Chromatographic/
Mass spectrometric Method™!
37 Methyl Tert-Butyl Ether Purge and Trap Gas Chromatographic/
Mass spectrometric Method®™
38 Naphthalene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
39 Nickel Digestion, Inductively Coupled Plasma Method™
40 pH Electrometric method™
41 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method™
a2 Silver Digestion, Inductively Coupled Plasma Method™
43 Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
a9 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
45 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®!
46 Toluene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
47 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®®
48 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
49 1,1,2-Trichloroethane Puree and Trap Gas Chromatographic/

Mass spectrometric Method™

iﬂ,wantﬁm‘\ﬂ-}“ﬂ""-ﬁ““‘“""“""'U‘""h 32 Lead...
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50 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®
51 1,3,5-Trimethylbenzene Puree and Trap Gas Chromatoeraphic/
Mass spectrometric Method™
52 Vanadium Digestion, Inductively Coupled Plasma Methad®
53 Vinyl Chloride Purge and Trap Gas Chrormatographic/
Mass spectrometric Method!™
54 m-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
55 o-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
56 p-Xylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
57 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass spectrometric Method!
58 | Zinc Digestion, Inductively Coupled Plasma Method®
Udnaszune) 4 1
dreudl fTuaiie 8Assi
Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!”
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
5 Carbon Monoxide Instrumental Analyzer Method!
6 Chlorine 1) Absarption Sampling, lon Chromatographic

Method
2) Isokinetic Sampling, lon Chromatographic
Method

_b_
Ui fsnativ BT
7 Chrormium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Dioxin/Furans Isokinetic Sampling™
11 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic
Method™
12 Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic
Method™
13 Hydrogen Sulfide Absorption Sampling, lodometric Method™
14 Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) lsokinetic Sampling, Digestion, Inductively
Coupled Plasma Method'®
15 Manganese Isokinetic Sarnpling, Digestion, Inductively Coupled
Plasma Method™
16 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
17 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method!”
18 | Opacity Ringelmann's Method!!
19 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid
Method™
2) Instrumental Analyzer Method™
20 Selenium 1) Isokinetic Sampling, Digestion, Hydride

Generation/Atomic Absorption Spectrometric
Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

7 Chromium...
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21 Sulfur...
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21 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method'
2) Isokinetic Sampling, Barium-Thorin Titrimetric
Method'
3) Instrumental Analyzer Method™
22 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method!”
23 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
24 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
25 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
26 | ¥ylene Adsorption Samnpling, Gas Chromatographic Method™

Asufinauiadagiilildug $auy 20 18013

Andiuil AsuaiY Fmaei
1 Antimony Digestion, Inductively Coupled Plasma Method™®
2 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®™?!
2) Digestion, Inductively Coupled Plasma Method®®!
3 Barium Digestion, Inductively Coupled Plasrma Method®®
4 Beryllium Digestion, Inductively Coupled Plasma Method™®
5 Cadmium Digestion, Inductively Coupled Plasma Method®®
6 Chromium Digestion, Inductively Coupled Plasma Method®™®
i Chrornium (lll) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method!>£810)
8 Chromium (V1) Alkaline Digestion, Colorimetric Method!®'
9 Cobalt Digestion, Inductively Coupled Plasma Method®®
10 Copper Digestion, Inductively Coupled Plasma Method®®
11 |Lead Digestion, Inductively Coupled Plasma Method®®
12 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™"!
13 Molybdenum Digestion, Inductively Coupled Plasma Method®®
14 Nickel Digestion, Inductively Coupled Plasma Method™®

15 pH...
fénnsemnganmig iy AT p

prsmmiuiniRem
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15 pH Electrometric Method!!
16 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®2
2) Digestion, Inductively Coupled Plasma Method®3
17 | Silver Digestion, Inductively Coupled Plasma Method®®
18 Thallium Digestion, Inductively Coupled Plasma Method®#
19 Vanadium Digestion, Inductively Coupled Plasma Method®®
20 Zinc Digestion, Inductively Coupled Plasma Method®&
fiu 91u2U 56 518013
deiuit AU FWinsw
1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Antimony Digestion, Inductively Coupled Plasma Method®®
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™”
2) Digestion, Inductively Coupled Plasma Method™®
il Bariurn Digestion, Inductively Coupled Plasma Method®®
5 Benzene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method!™*
6 Beryllium Digestion, Inductively Coupled Plasma Method®®
7 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™3!
8 Brornoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**!
9 Cadmium Digestion, Inductively Coupled Plasma Method®®
10 Carbon Disulfide Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method!*%
11 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ™%
12 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*
13 Chlorodibromomethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™?!

14 Chloroform...
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14 Chlorofarm Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
15 Chromium Digestion, Inductively Coupled Plasma Method®#!
16 Chromiurn (1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method®™1!
17 Chrornium (VI) Alkaline Digestion, Colorimetric Mathad™!
18 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*
19 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
20 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ¥
21 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
22 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*
23 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
29 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!¥
25 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™3
26 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*!
27 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™3
28 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
29 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*3!
30 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
31 Lead Digestion, Inductively Coupled Plasma Method®®
32 | Manganese Digestion, Inductively Coupled Plasma Method®®
33 Mercury Digestion, Cold-Vapor Atomic Absorption

[11]

dndiuit dnsuaiy FBAT1zA

34 Methyl Bromide Purege and Trap, Gas Chromatographic/
Mass Spectrometric Method"*!

35 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

36 Methyl Tert-Butyl Ether Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method%

37 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™%!

38 Nickel Digestion, Inductively Coupled Plasma Method®®

39 Selenium 1) Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method®?
2) Digestion, Inductively Coupled Plasma
Method!>®

40 Silver Digestion, Inductively Coupled Plasma Method™

41 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™!

42 1,1,2 2-Tetrachloroethane Purege and Trap, Gas Chrormatographic/
Mass Spectrometric Method'!

43 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"!

44 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

a5 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**

46 1,1,1-Trichloroethane Purge and Trap, Gas Chrormatographic/
Mass Spectroretric Method™'!

a7 1,1,2-Trichloroethane Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™*!

48 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™"!

49 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**

50 Vanadium Digestion, Inductively Coupled Plasma Method®®

51 Vinyl Chloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'!
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34 Methyl...
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52 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!!
53 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
54 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™'?
55 Xylene (Total) . Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*
56 | Zinc Digestion, Inductively Coupled Plasma Method®®

Bn&E15a198s
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ARy, & Funnen 2549, Euit 123 neufiay 1254,

2. anmdmnduedeuussemdlne, gladeseiinde. fiadiil ¢ ngume:
GouuinIia, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washineton, DC: APHA, 2017.

4. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources, 40 CFR 60. Appendix A, 2019,

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride ReductionX. SW-846 Method 7062, 1992,
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10. United...
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10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method T196A, 1992

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 74718, 2007.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1994,

13. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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1. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

2. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 5035A, 2002.

3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical M¢thods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 20032
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1 Arsenic Waste Extraction, Digestion, Inductively Coupled
Plasma Method™2*!

2 Bariurn Waste Extraction, Digestion, Inductively Coupled
Plasma Method!2*

3 Beryllium Waste Extraction, Digestion, Inductively Coupled
Plasma Method!2~!

4 Cadmium Waste Extraction, Digestion, Inductively Coupled
Plasma Method®2

5 Chromium Waste Extraction, Digestion, Inductively Coupled

Plasma Method12?

6 Chrornium (111} Waste Extraction, Digestion, Inductively Coupled
Plasrma Method; Waste Extraction, Colorimetric
Method; Calculationt2*4!

7 Chrormium (V1) Waste Extraction, Colorimetric Method!™*

8 Cobalt Waste Extraction, Digestion, Inductively Coupled
Plasma Method2?!

9 Copper Waste Extraction, Digestion, Inductively Coupled
Plasma Method™?*!

10 Lead Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?!

11 Mercury Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®%

12 Molybdenum Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?3!

13 Nickel Waste Extraction, Digestion, Inductively Coupled

Plasma Method!#3!

15 Silver...

14 Seleniurn Waste Extraction, Digestiol i upled
Plasma Method!!2?!

e e
fdud arsuatiy EERIGER e
15 Silver Waste Extraction, Digestion, Inductively Coupled
Plasma Method™23
16 Thallium Waste Extraction, Digestion, Inductively Coupled
Plasma Method™??
17 Vanadium Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#?
18 Zinc Waste Extraction, Digestion, Inductively Coupled
Plasma Method“'m_ }

1na158e8s

1. N3ENTHERamnIsy. UssniAnssnsegnanngsy, w.e. 2548, Gas n'rsﬁ'aﬁ'ﬂﬁ'ﬂﬂﬁr‘]a‘tﬁa
Tanitlldusr. sReemiunen, 25 unsieu 2549, 18l 123 moufity 114,

2. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997

3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor Technique).
SW-846 Method 7470A, 1994.
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25/114 Mu 6 Soi Chinaokhet 1, Nyam Wong Wan Ttead,

Thusg Song Hong, Lak SL Bumylol 10200 Thung Seng Hang, Lik Si, Dangkel 10210

Tel 0-2954-7745-6 ¥ (-2954-7747

Tel 1-2954-TT45-6 Fax 0-2954-7747 envi research ’
Ewnail ¢ envig@enviresenrch,co.h i E-mall ¢ enviienviresearch.co.th

Environment Research & Technology Company Limited

25/114 Mo 6 Soi Chil het 1, Npam W

ng Wan Read,

ENVIRONMENT RESEARGH & TEGHNOLOGY CO,,LTD ek o o
Head OfficeTay 1D D105 542 064 981 EnviRoNMENT RESEARCH & TECHNOLOGY CO.,LTD. Head Office/Tax 1D 1105 542 64 981
TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Quatalion 202301003 Data Decembor 13, 2023 —— 02301032 Diaie Decambar 13, 2023
Sampiar Localion Lt 3203 Slarf Tima H15 P Sampler Locatkn - Starl Time: 2:76 M
Samplar Numbar TSP NoA3D Translar Standard Type Driic Sigp Timo x2 M e P Transler Sandard Type Onfca Stap Timo 236 M
Instrumeard Modet HIVOL-BBCBE Calibrmlor Modst TE-S025A Instrumant Moded HIVOL-BMBBE Cakbrator Madel TE-5025A
Malor Sarl Number 21 Calitiaior Senat Number 216 Caibrted By _ e E e PP Calioranor Serial Numbar 716 Cafiseatod By _
Rcondes Serial Number 2135
Recorder Sanal Number 82
Flate (Delta H) 1A) %) 1} (451 Temparatura | Baromaiiz | Stan Siap Piate (Defa Hy 1A) (£ i (¥ Temparaiure | Barmmalrc | - Start Siop
M. | Pressure rap Acraas Oitee {0 [AH OB, )T, Tal]' ™| G510 = (1MIEEA-DI) [amse Flow Rate Indicatol 1 = (iParE, T Tal] Prassure | Meter | Mesar No. | Pessurm Do eress Ornce SH,O) [AM, QPP T, T8l | Qsid = (ymiiasbi] famole Flow Rate ndicasal |C = (AP, T, Tall Presswre | Mater | Maler
Positive | Megaive | AM,0 [ i ) {0k ) = "Ce2TH (mmig Posive | hegaive | Ao tetining (W) i*v= "Cozia] ( mmHp )
5 12 1.2 24 153332 075153 300 2969 03,0 7500 s = " 28 1A5618 2.81009 00 1940 024 7570
7 18 18 a8 187793 DEIE 360 561 2030 7570 T 21 21 12 202840 0.08985 00 2969 020 5T
L] iz 3z 04 250301 121805 Lt 4553 030 T5To 0 az a3 B4 250391 121855 an0 B a0 TET.0
3 42 4.2 B4 2 pGRGE 130457 520 5147 3.0 7510 @ 40 an a0 279045 136128 &0 4355 0 TEO
B | 55 55 1o 320265 150388 60.0 5946 20300 7570 w | 5o 50 100 312988 520 5147 3060 570
Linaar Regressicn ¥ ON X Y=mK <5 Avaraga 030 7570 \inear Regresetian ¥ GN % Y=mX+ b Averaga 3030 7570
o L T
T |Siope{m) 207647 |Lnear Equaton ¢ a. imimHg 7600 1 |sopeim) 207847 |Linear Equation r 0.6 19 ; TELL
2 |imercepl (k] 4102720 {Set Foent Fiow Rata ( X) (mmin) (RE=] r 09994158 (T 208.0/ 2 |intercapi (B 0720 Sel Paint Flow Rale (%) im min} 1133 r 09T Ty 2980}
3 |Cometalion Coallicient (1) 0,90954 |Fingé Sal Fow Rate = (1) 0] (PaffsidTsliTak 0.araaI612 3 |Carrelation Caeliciant { ¢ ] 654 | Final Set Ficw Robe = { 1] o]  ParsiTsdTal QAT
Resull I C=(PaPska (TsidTa1"0.5| 0 .9B9755565 - | CatPamatar(TaioTal-0 s|  0.aR7SGEES
COMMENT
COMMENT
| Andersen Instrumenls, lne, l
- e i Andersen Inslruments, Inc.
IC (CFM) Qstd-1IC ¥ =34.720658x -+ 3.530268
100 R?=0.088832 | IC (CFM) Qstd-IC ¥ = 430011010 - 14329225
T ] I
1 1 i | BT = 0.894191
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EnviRONMENT RESEARCH & TECHNOLOGY Co, LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Sal Chinaakher 1, Npan Wong Wi Boud,

Thung Sony Hong, Lak Si, Bangkuk 10210

Tl B-2954-T745-6 P 1-2954-T747

Eamall @ enviienvireseareluen.th

wwwenviresearch.co.th

ead OffcerTax 11 8105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD.

Environment Research & Technology Company Limited
2114 M 6 Sal Ok

Thung Seng Hung, Lok Sk Bangkok 10210

Tel 0-2954-7745-6 Fus 0-2054-7747

E-mail : enviGfenviresearch.coth

am Woig Wan Road,

www.eaviresenrch.eo.th

Head Office/Tax 1D 0105 542 064 951

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

|Ouotasan 202301033 Gt Dacember 13, 2023 Guotation 202301033 Data Dacomber 13, 2023
|Sampler Location i 25 | Srart Time 328 PM Sempler Lacation sl 205 Start Tima 3187
|Sampler Mutibar TSP No AZ3 Transter Standard Type Onlice: Stop Tima 3260 PM Samplar bumiser PIA-10 ho 28 Transter Siandard Type Qritcn Stop Tima 328 PM
Instrumen| Madal HIVOL-BSCBE Calbrator Mode! TE-50254 - Instrument Modal HWOL-BMBBE Calibrator Moce! TE-50254
[Molor Serial Humbe: 20585 (Caibratar Serial Number 2718 Catbratod By _ Matar Saral Nymbes 261 Calibestor Sedal Numbar 2716 Catrated 8y _
Recondar Serial humber 2185 Recarder Sorial Mumber 2210
Plata (Dedta H) Al LX) o {¥h Tompadaiwes | Beromeaiic | Stan Swep G {Dalta H) (5] (23] [13] (32] Temparalwe | Baromalic | Slan Slop
We. |Pressur Drop Acrses Oriics R0 | [AH O4PaiR, KT, Tal] | St = | 1mIA-GI] fampla Flow Rata lecieata) 1€ = I[PalP T, Tal]" Fressura | Maler | Meter Mo, | Pressies Drog Acroes Orifice (K] AN O{Par®, KT, Tall' | Qs = (WmIAGY] [amele Fios Rala inctzads) (C = fiPa T, JTa)l Prassure | Mater | Maler
Fosive | Negatve | Awo { mtemin {iiminy (1 ="C+a73) {mmHg } Fositve | Negalive | AkO {m'imin &min ) (K = "C+273) (mmHg )
5 12 12 24 153382 0.75153 300 2050 030 7570 5 14 14 28 1.85618 G869 00 59 030 7510
7 20 20 40 19785 95641 B0 ar6t 3030 570 7 20 20 40 187951 06541 o Er a0 7570
0| ao a0 80 2.43420 118066 460 4Tt 030 7510 o | a0 10 a0 2 42440 118065 480 ars1 030 7510
13| a4 4 82 283423 137803 540 5345 3030 75740 11| 42 a2 14 245850 139857 540 5345 030 75710
B | s0 50 w00 ERECTS 152041 500 5838 130 757.0 8| 54 54 108 225247 157054 620 6135 3034 7570
Unear Regrasslion ¥ ONX - ¥=mX+b verage 3030 757.0 Linear Regresslion ¥ ON X ¥=mK+ b Average 3030 75T
1 Slogatm ) 2.07647 |Linesr Equalion !’ 4 TEO.0 1 Slopa{m ) 207647 Junear Equaton " a. [mmHg] Ta00
2 finlercest (B ) 0.03720Se Fanl Fiow Rate { X1 {m’imin] 1133 v 09983832 | T,rn 20810 2 |wtercepl (b) 0.00720 5 P Fow Bl {3 {m i) 1,133 v 09984712 2980
3 |Corelstion Coeflclent 1) 0189854 |Finat Sat Flow Rate = (1) o] (PaPsITEIaTE) 097061512 3 |Cometalion Coaffcient (1) 059954 |Final Sel Flaw Rale = { | ) o PasiTsidTa) BA7951612
Rssult [ CaPaPHId) (Tl Tal 05| 0988755535 Rasul C{PaPsiTsdTal 08|  0.989755580
COMMENT COMMENT
l Andersen Inslrumaents, Inc.
o Andersen Instruments, Inc
IC (CFM} Qstd-IC ¥ = 38.627418x + 0.743064 -
7000 - R = D.BRETED 1C {CFM) Qstd-I1C y = 40, 142450 - 1.699265
BT ] T = 0550963
T T 70.00 ' B
N - i = e T 1 T ]
60,00 — 1 - S — — [ I O ==
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50,00 —
= 1 ) = 15000 E i - I |
= v / E B it ]
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. I 10,00
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0.00 i i
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T~ NAC
NAC Accredited calibration laboratory 4,//-_-‘\ 3‘

N JTRANA ASSOCIATES CO..LTD.
JIRANATEE ASSOCIATES CO..LTD. ISO/IEC 17025:2017 f'?-filfn\“\ HEBANATE) :
ikt NSC - TISI - TIS 17025

Kranatee Asscelates Co,Ltd CALIBRATION 0357 CAL'BRAT[ON 3367
63/14-15, 67/35-36 + ficat N CL- Page 2 of 2 Pages
Petchkasem 7,7/1, Rd. Watthapra, Bangkekyai, Flow measurement laboratory Continuation of Certificate of Callbration Number CL-006-66
Bangkok 10600 (Thalland ) Calibration services department.
Tel: 46608680812
Maohile: +56863332453 EMENT RESULTS

MEASUR H

E-mail: jnac-callbration@jiranaten.com

Wab site: www. jiranatee com
The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter |Ruots Meter). The Humld air was used as a

CERTIFECATE OF CAL'BRATION medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard e and pressure resp y.

Certificate No. + CL-006-66 Page 10f 2 Pages Table 1: The results of @ Standard calibration data
Flow rate Pressure Temperature Temperature BAp_meter Ap_Orifice Standard Flow [@,]
o 1! Pa E) [Tm] ¥
MEASUREMENT ITEM : Top Load Orifice Calibration procedure: Plata wkiin m[mlzg r!c] "l:’ mmHg inH;0 o
MANUFACTURER 1 TISCH The Orifice gos flow device was colibroted against m /min
4, 53.063 1772 1328 0.645
MODEL/TYPE - TE-5025A Standard Rotary Displacement Meter (Roots 1 0.701 754759 2459 24.15 3 - - :
SERIAL NUMBER L9716 Meter) Model GES/IMC/W2-dp. The Wi-CL-004 2 D939 754.747 2468 24.23 56,842 3507 1867 0.520
ID NUMBER - wos used s a calibration guideline, 3 1125 754,738 24.15 23.97 aD.867 4.758 2177 1.060
X 4 1.166 754,757 24.496 24.26 29.829 5.265 2.289 1115
CONDITION AS-RECEIVER “Msacitern ity 5 1.416 754,783 24.27 24.08 30.001 7812 2789 1.354
CUSTOMER < Envi t Research & Technology Co., Ltd Tactehit
Bk il “9 SRINGICEY Gy S0 This certificate provides a traceability of The
25/114 Moo 6 Soi Chi!lsioet 1, Ngamwongwan Road, measurement to fecagnized the notional Slope (m): 2.07647
Toengsonghong, Laksi, Bangkok 10210 standards, and to realization of the international
system of units (51 thraugh the VsL (National Inkercept {b): -0.0720
Metrology Institute of Netherlands) via Certificate lent {+); .99954
RECEIVED DATE <21 Mar 2023 ifatey. 1) 5o of ) ifi Correlation coefficient (v] 0.99
MEASUREMENT DATE : 07 Apr 2023 Uncertainty (i=2): 0.015  m'/min
ISSUE DATE 07 Apr 2023 Uncertainty of Measurement:
The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
ENVIRONMENTAL CONDITIONS: coverage foctor k=2, Which for a nermal Table 2: The results of @ actual calibration data
Ambient condition in the laboratory are as follow: distributlon corresponds to a coverage probability
Temperature 2230430 c of approximately 95%. The standard uncertainty Flow rate Prassure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [@5]
Relative Humidity :55.0%15.0 WRH {ms hm? determined in accordonce with the GUM Plate - IP“"]] [;r; ! [?;I mmHg inH;0 : 3
Atmospheric Pressure 11010+ 10 hPa Eva!uatrr.:n ojmeusw.emen_: - m’/min mmHg 4 m"fmin
data - Guide ta the expression of uncertainty in 1 0.701 754.759 2459 2415 53.063 1773 0.836 0.652
AeasUrEmEAE 2 0.999 754,747 2468 24.23 56.842 3507 1176 0.925
DITION: 3 1125 754,738 2415 2397 40,867 4,758 1369 1.064
:“UB";::C":’ .’ ) : 24 hours at ambient conditi 4 1166 754,757 24.46 24.26 29.879 5.265 1441 1121
et A e . 5 1416 754.783 2427 24.08 30,001 7,812 1754 1.350
Measurement Condition = The average values during measurement are 24.4 *C and 62.0%RH.
Slope [m): 1.30058
TABULATION OF RESULTS: Intercept (5): -0.01713 o ——
The table on next page give the measured values. Comelation coefficient {rf s
Uncertainty (k= 2): 0.015 m*/min
NAC
JIRANATE ASSOCIATES CO.,
***End of Certificate of Calibration®**
Calibrated by: Approved signatory,

NAC

JIRANATE ASSOCIATES CO., L1
—

Mr. Sorawit Thachalad Calibration Department Manager

[ Miss littraporn Lertsamphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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Calibration Certificate ID
TH3067-067-011524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025

CALIERATION 0082

Accuracy Calibration Certificate

Calibration Certificate ID
TH3067-067-011524-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip | Postal: 10210
State / Province: Bangkok
Order Number:

0332963611

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Max. Capacity Readability (d)
1 2209 0.0001g
Procedure

Test Load: 100 g

I T TN o

o ® Nl a|lslw|(Nn|a

N
o

Standard
Deviation

Eccentricity

99.9993 g
99.9993 g
99.9992 g
99.9992 g
99.9993 g
99.9994 g
99.9993 g
99.9992 g
99.9993 g
99.9994 g

0.00007 g

100.0002 g & As Lot

100.0002 g

100.0003 g | -
100.0002 g ad;
100.0002 g 24
100.0003 g R 1l
100.0002 g . W
100.0001 g " .
100.0002 g p .
100.0003 g » . ®
0.00006

6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.

The results of this graph are based upon the absolute values of the differences
from the mean value.

Calibration Guideline:
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)
CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

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

I O S T S

As Found Start: 25.4 °C End: 253°C | Start: 36.4 % End: 34.9 %
As Left Start: 25.3 °C End: 25.2 °C Start: 34.9 % End: 34.1 %

As Found Calibration Date: 15-Jan-2024 Calibrator:
As Left Calibration Date: 15-Jan-2024
lssue Date: 15-Jan-2024
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Version: 1.23.2.187 ©METTLER TOLEDO Page 1 0f 5

Report Version: 2.17.16
Form Number: F103C written

This is an original document and may not be partially reproduced without the

of the issuing calibrati Y.

Test Load: 100 g

Pos . 100.0002 / - ¢ b
99936 0002 / 1d / 1d Ad\
2 99.9994 g 100.0003 g \
f f
3 99.9994 g 100.0003 g [ [ Y 'I
{
4 99.9992 g 100.0001 g \ 7/ |
\ /
5 99,9992 g 100.0001 g \ 1d N 1d 1d /
\ \
\ \\ s . //
Maximum 0.000 0.000 ) T
Deviation 00019 -0001g As Found As Left
The "d" in the graph rep! the readability of the val in which
the test was performed.
Software Version: 1.23.2.187 ©METTLER TOLEDO Page 2 of 5

Report Version: 2.17.16
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.
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Tser o0 1528 GO METTLER TOLEDO Service o ot METTLER TOLEDO Service

TH3067-067-011524-ACC-TH

Error of Indication

Test Equipment

As Found
Reference Value [—— o — [T —— Kk All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
1 0.0000 g 0.0000 g 0.0000g 0.16 mg P an accredited calibration laboratory.
2 0.0500 g 0.0501g 0.0001g 0.17 mg 2 Weight Set 1: OIML E2
3 0.1000 g 0.1000 g 0.0000 g 0.17 mg 2
Weight Set No.: WS52 Date of Issue: 22-Nov-2022
4 0.5000 g 0.5001g 0.0001g 0.17 mg 2
5 1.0000g 1.0000g 0.0000 047 mg P Certificate Number: 182272 Calibration Due Date: 21-May-2024
6 5.0000 g 4.9999 g -0.0001g 0.17 mg 2
7 10.0000 g 9.9998 g -0.0002 g 0.18 mg 2 Thermo Hygrometer
8 50.0000 49.9996 -0.0004 0.21 2
9 9 9 mg Equipment No.: IN302 Date of Issue: 11-Oct-2023
9 100.0001 g 99.9993 g -0.0008 g 0.26 mg 2
Certificate Number: SG-H-00656/66 Calibration Due Date: 08-Oct-2024
10 150.0001 g 149.9989 g -0.0012g 0.36 mg 2
11 200.0000 g 199.9985 g -0.0015g 0.40 mg 2 Remarks
As Left
- - . Value of the built-in weight adjusted
Reference Value Indication Error of Indication Expanded Uncertainty [
1 0.0000 g 0.0000 g 0.0000 g 0.14 mg 2 Equipment condition: Good
2 0.0500 g 0.0500 g 0.0000 g 0.15mg 2 Next calibration according to customer's procedure
3 0.1000 g 0.1000 g 0.0000 g 0.15mg 2 Calibration data not decide by calibration laboratory
4 0.5000 g 0.5000 g 0.0000 g 0.15mg 2 End of Accredited Section
5 1.0000 g 1.0000 g 0.0000 g 0.15mg 2
6 5.0000 g 5.0000g 0.0000g 0.16 mg 2 The information below and any attachments to this calibration certificate are not part of the accredited calibration.
7 10.0000 g 10.0000 g 0.0000 g 0.16 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.19 mg 2
9 100.0001 g 100.0002 g 0.0001g 0.25mg 2
10 150.0001 g 150.0002 g 0.0001g 0.35mg 2
11 200.0000 g 200.0001 g 0.0001g 0.39 mg 2
As Found
® AsLeft
=
E
g 1 I T
g z T - l + For improved legibility of the graphics
g < . b4 L I T only increasing measurement points.
k-1 e - are shown and measurement points
I3 — close to zero are not displayed.
u‘j = . -

Callbration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by muiltiplying the standard combined uncertainty by the
coverage factor k£ — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
The results of this calibration certificate relate only to the calibrated item.

Software Version: 1.23.2.187 ©METTLER TOLEDO Page 3 of 5 Software Version: 1.23.2.187 ©METTLER TOLEDO Page 4 of 5

Report Version: 2.17.16 This is an original document and may not be partially reproduced without the Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibrati Y. Form Number: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate:
TH3067-067-011524-ACC-TH
GWP® Certificate

e ot METTLER TOLEDO Sery

TH3067-067-011524-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K ( i W

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation ] L]
As Found e I I Ca e

1 0.0001g 2209 U; =0.17 mg + 0.0136 mg/g - R Us = 0.15mg + 0.00644 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As As
Net Indication As Found As Left J J

0.0220 g 0.17 mg 0.77% 0.15mg 0.68% Found Left
0.2200 g 0.17 mg 0.079% 0.15 mg 0.069%
2.2000 g 0.20 mg 0.0091% 0.16 mg 0.0075%
22.0000 g 0.47 mg 0.0021% 0.29 mg 0.0013% The weighing device meets the given The weighing device meets the given
220.0000g 3.2mg 0.0014% 1.6 mg 0.00071% process requirements. process requirements.
Tests Performed: As Found | As Left
Z g
z g
] &
£ 5 el 4 SR | .
: Process Requirements
5 3 |
b ________-——-"" g Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
3 e &
] =
i - : ) Safe Weighing Range
Wesghing Range [%] Reading fg]
As Found As Left
H
:
i
2
Wighn Teramce: 14
- R 7
kN
] £
=
| }\{_H Safe To Weigh
§ e
- T —
While the values in this graph reflect the actual calibration resuits, the inty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.
Software Version: 1.23.2.187 ©METTLER TOLEDO Page 5 of 5 Software Version: 1.232.187 ©METTLER TOLEDO Page 10f4
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the Report Version: 217.16 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibrati Y. Form Number: F103C written permission of the issuing calibration laboratory.




Attachment to Calibration Certificate:

TH3067-067-011524-ACC-TH

GWP® Certificate

METTLER TOLEDO Ser

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors
Safety Factor

| Tolerance 1 2 3 5 10
0.1% 0.17097 g 0.34671¢g 0.52742 9 0.90460 g 1951109
0.2% 0.08490 g 0.17097 g 025623 0.43643 g 0.90460 g
05% 0.03382¢ 0.06783 g 0.10202 g 0.17097 g 0.34671g
1% 0.01689 g 0.03382g 0.05080 g 0.08490 g 0.17097 g
2% 0.00844 g 0.01689 g 0.02535 g 0.04231g 0.08490 g
5% 0.00337 g 0.00675 g 001013 g 0.01689 g 0.03382 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safety Factor
‘ Tolerance 1 2 3 5 10
01% 0.15153 g 0.30504 g 0.46056 g 0.77780 g 160910 g
0.2% 0.07552 g 0.15153 g 0.22803 g 0.38254 g 0.77780 g
0.5% 0.03015g 0.06038 g 0.09068 g 0.15153 g 0.30504 g
1% 0.01507 g 0.03015g 0.04525g 0.07552 g 0.15153 g
2% 0.00753 g 0.01507 g 0.02261g 0.03770 g 0.07552 g
5% 0.00301 g 0.00602 g 0.00904 g 0.01507 g 0.03015 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.2.187
Report Version: 2.17.16
Form Number: F103C

©METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written

of the issuing

y.

Page 2 of 4

Attachment to Calibration Certificate:

TH3067-067-011524-ACC-TH

GWP® Certificate

METTLER TOLEDO Sery

Measurement Results

Results Summary

Repeatability Eccentricity Emor of Indication
As Found v v v
As Left v v v
+" = Passed
X = Failed
1\, = Safety Factor not met
Repeatability
Test Load: 100 g
As Found
Tolerance Control Limit Std. Deviation Result $Std. Deviation Result
0.1% N/A N/A N/A
0.2% 0.00005 g x x
0.5% 0.00013 g v v
0.00007 g* 0.00006 g*
1% 0.00025 g v v
2% 0.00050 g v v
5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

As Found As Left
Tolerance Control Limit Deviation Result Deviation Result

0.1% 0.0500 g v v

0.2% 0.1000 g v v
0.5% 0.2500

? 9 0.0001g ¥ 0.0001g st

1% 0.5000 g v v

2% 1.0000 g v v

5% 2.5000 g v v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
©METTLER TOLEDO Page 3 of 4

Software Version: 1.23.2.187
Report Version: 2.17.16
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate:

TH3067-067-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO S

Error of Indication

As Found

Control limits for various weighing tolerances

Reference Value Error 0.2% 0.5% 1%

0.0000 g 0.0000 g N/A N/A N/A N/A
50.0000 g -0.0004 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g
100.0001 g -0.0008 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g
150.0001 g -0.0012 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g
200.0000 g -0.0015 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g

v v v v

As Left

2%

N/A N/A
0.5000 g 1.2500 g
1.0000 g 25000 g
1.5000 g 37500 g
2.0000 g 5.0000 g

v v

Control limits for various weighing tolerances

Reference Value 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 12500 g
100.0001 g 0.0001g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 25000 g
150.0001 g 0.0001g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g 0.0001g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
Re o v v v v v
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Software Version: 1232187 ©METTLER TOLEDO Page 4 of 4

Report Version: 2.17.16
Form Number: F103C

This is an original document and may not be partially reproduced without the

written

of the issuing
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Environment

Research & Technology Company Limited

wnakhet 1, 1 Wong Wan Ruad,
i research Seng Hong, Lok S, Bangkok 10210
Sy resea ey Tel 0-2054-77456 Fox 1-.2954-7747
y == mam Eemail 1 ensi@envirescarchcoth
ENVIRONMENT RESEARCH & TECHNOLOGY Co, LTD. WO
Head Office/Tax 1D G105 542 064 451
Calibration Data of NOx Analyzer
Analyzer Performance Test
Equipment Gas Analyzer { NOx) Custormer Name Vision E,
I i HORIBA Location Envi Research
Moadel APNA-370 Q 2023-01033
Serial No. TNTLC358 Calibration Date Movember 28, 2023
Analyzer Unit ppb Time 1:34 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Themo Env. 111 0700419828
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : _Ocl 22, 2027 S0; = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, { ppb ) NO ( ppb ) NO; ( ppb ) Stability % Abs Error
Before | After | Before| After | Before| After |Before| After
Zero Q -2.3 0.0 0.1 0.0 -2.4 0.0 - - -
Span 400 393.2 | 400.0 | 386.3 | 400.0 6.9 0.0 - - 34

BB
28

350
00
250
200

I-ng .Va.lun-tppl:ll -

— = Afler

100 150 200 250 300 350 400 450 500

Standard Value

|
I
I
1
—a— Before 1'
|
|
|
I
I
I

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

B Observed Value Nominal Ra
l_ Parameter Unit Before Adjust | After Adjust lominal Range
Ranga ppb 500 500 0 - 500 Standard
Signal NO mV 0.9 0.8 Veoltage of the measured NO value
Signal NOx mV 4.7 53 Voltage of the measured NOx value
Dietactor *C 42.2 42,2 43°C+5°C
Ambient kPa 101.0 100.9 Current atmospharic pressure
DC 24V v 236 236 24V 0.5
DC 5V v 5.0 5.0 SV 0.5
NO Slope - 1.02810 1.02910 0.50000 - 2.0000
NOx Slope - 1.07830 1.07830 0.50000 - 2.0000
Calibrate By :

November 28, znz"a"' =

Movember 28, 2023

Page 1
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Environment Research & Technology Company Limited Environment Research & Technology Company Limited
25004 Mu 6 Sol Chinoakbet 1, {inL ) Wong Won Rond, -

25114 Ma 6 Sol Chinnakhet 1, Ngam Wong Wan Road,
o, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-T747

-eml

.ak Si, Bangkok 10210
‘Tl 0-2954-7745-6 Fox (-23984-7747

Thung Song Hong,

Thumg S

envi research

envi research

E-mail 1 envi@enviresearch.onth

VIRONMENT RESEARCH & TECHNOLOGY CO., LTD. p e v . : L
ENVIRONMENT R & - Hesd OMicerTax 1D DIIS 542 064 951 ENVIRONMENT RESEARCH & TECHNOLOGY Co., LT Head Office/Tan 1D 0105 512 064 981

E-muil @ envi@envirescar

www.enviresearch.oo th

Calibration Data of NOx Analyzer Calibration Data of SO, Analyzer
Analyzer Performance Test Analyzer Performance Test
P Gas Analyzer ( NOx) Clistiies Naiio Vision E. Equipment Gas Analyzer { 80;) Customer Name \ision E.
- T Ty =T - Manufacture Horiba Location Envi Research
Manufacture ocation Vi Kesearc
Model APNA-370 Quatation 2023-01033 Model APSA-370 Quatation 2023-01033
Serial No. UB5SWO31M Calibration Date November 30, 2023 Serial No. ETSTKURU Calibration Date November 30, 2023
Analyzer Unit ppk Time 4:34 PM Analyzer Unit ppb Time 4:14 PM
Instruments for Calibration Instruments for Calibration
Instruments Manufacture Model Serial Number Instraments Manufacture Model Serial Number
Zero Air Supply Themo Env. 111 0700419825
D: ic Dilution Cali Tanabyle 300 0165 Zero Air Supply Thermo Env. 111 0700419829
A
Standard Gas Components CO = 4516 ppm Dynamic Dilution Calibrator Tanabyte 300 0165
Cylinder No: EB0123013 NO = 553 ppm lard Gas Comy t CO = 4516 ppm
i : 80, = :
Eipielides Outii e : - 549 ppm Cylinder No :  EB0123013 NO= 553  ppm
Single Polnt Calbration Expire Date : Oct 22, 2027 S0, = 548  ppm
Analyzer Value M i
Standard Gas | Standard GasValue | NO,(ppB] | NO (ppb) | MO,(ppb) | _ Stability % Abs Error Single Point Calibration
Before| After | Before| After | Before| After | Before| After Standard Gas Analyzer Value ( ppb ) Stability
Zare 0 o1 0.0 1 0.0 0.0 0.0 e - = Standard Gas Value PR rTen Betora | Afier % Abs Error
Span 400 404.1 | 400.0 | 401.5 | 400.0 2.6 0.0 - - 0.4
Zero -
i_ Span 21
| so0 _ ! I
I 5 450 ! i
i & a00 i iz
i3 380 | 18
T E 300 s £ 350 = | |
|5 4 - - Before | | % 4100 — & =Bafors |
:é‘m o~ — —After : g2 E————
18 150 i = |
1€ 100 e ! IE 100 i
i s i 1% 5 . ;
i 4 100 160 200 250 300 350 400 450 500 ! ! ’ 100 160 200 250 300 350 430 450 500 l
I | L Standard Value |
'l Standard Value R e e e R e e e e e
'''' STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
Observed Value P te| Unit Observed Valus Mominal R.
N Brvi aluy ‘arameter nif ange
Parameter Unit Before Adjust | After Adjust Nominal Range Before Adjust ‘After Adjust g
Range ppb 500 500 0 - 500 Standard Range ppb 500 500 0 - 500 Standard
Signal NO it 15 13 :‘:‘t‘:“ ‘;’t:‘e ‘“e”“m::;’ "1“* Signal (5O;) mv 271 292 Voltage of the measured SO2 value
Signal NOx my 200 19.8 ‘oltage of the measure i value =
e o s 2 T LAMP mv 477.8 477.8 200 mV - 1200 mV
Ambient kPa 101.6 101.6 Current atmospheric prassure CELL *C 34.4 34.5 Ambient tamperature + 5 °C - 15 °C
DC 24V v 236 238 24V 0.5 PUMP Kpa 41.7 41.8 65 kPa or less
DL oY s 2% 24 L) AMBIENT kPa 100.8 100.7 Current atmospheric pressure
NO Slope - 1.08860 1.087680 0.50000 - 2.0000
NOx Slope - 1.02150 1.02010 0.50000 - 2.0000 DC 24V \ 240 24.0 24V 205V
DC 5V v 5.0 5.0 S5V05V

Calibrate By :

Checked By :

Calibrate By : Checked By:

November 30, 2023

November 30, 2023 November 30, 2023
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Environment Research & Technology Company Limited = Environment Research & Technology Company Limited
TE004 M 6 Soi Chinnakhct 1, Ngan Wong Won Ruad,

“Thung Song Hong, Lak Si Banghok 10210

Tel D-2954-T745-6 Fax 0-2954-7747

25/114 Mua 6 Sol Ching

chet 1, Ngamn Wong Wan Boad,
Hang, Lak Sk Bamghok 10210
Tel 1 ~T745-6 Fax -2954-T747

Thumg Su

envl research

ENyl Tese:

== LR} E-mall ¢ enviiienvivesenrch.eo.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co, LTD wwwenviresearch.eo.tl
Head OfficeTax 1D 0105 542 064 451

= " E-muil : envif@enviresearch.co.tl

EMVIRONMENT RE§ ARCH & TECHNOLOGY Co.,

www.enviresearch.coth

Headd OMice/Tex 1D 0105 542 064 981

Calibration Data of SO, Analyzer Calibration Data of CO Analyzer

Analyzer Performance Test Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Customer Name Vision E. T o Aral EE T N
: i Vision E.
ib i Envi Resaarch quipment as Analyzer ustomer Name
Mantifchure Hurib3 LU“"?“ il 4 Manufacture HORIBA Location Envi Research
Model APSA-370 Quatation 2023-01033 Modal APNA3T0 Quatation 509307053
Serial No. ETSTKURU Calibration Date November 30, 2023 Serial No. ANOZXP2T Calibration Date November 30, 2023
Analyzer Unit ppb Time 11:02 AM Analyzer Unit ppm Time 4:18 PM
Instruments for Calibration Instruments for Calibration
Instruments Manufacture Model Serial Number Instruments 1 Model Serial Number
Zero Air Supply Thermo Env, 11 0700418829 Zera Air Supply Thermo Env 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165 Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm s“_"da"l Clag Componiiiy €O = 4487 ppm
) B =3 Cylinder No : EB0123013 NO = 461 ppm
Gylinder:Noss:. ERIZI0IS NO = : ppm |Expire Date : _oct22, 2027 S0,= 460 ppm
Expire Date : Oct 22, 2027 S0, = 549 PPM ? 5 . ;
Single Point Calibration
Single Point Calibration
Standard G Standard Gas Analyzer Value ( ppb ) Stability o Abs Error Standard Gas Stan:::':eﬁas Analyzer Value'(ppm) Stapillly % Abs Error
tanda as Value Before Aftor Before | After o Before After Before | After
Zero 0 0.07 0.00 - - -
0 0.1 0.0 - - -
Zi Span %0 3572 20,00 . . 0.70
Span 400 400.8 400.0 - - 0.2
e € b b & s e & i s s e sy
B R 7 R R T T T | Fiy=x i
i _ i jRi=100k
Lo <. 0 \ Rt
1§ 'E w0 | !
12 I & ; I
: 3 i 7 | .
I o [ l é 30 | = =Before !!
E i |
! 3 | ¢ oo 20 = == — ] —%— Aftar l
= | | £ P =
i . . i i k- T
! 100 150 200 260 300 350 400 450 500 . ) i | |
EEEEE RS StandardValwe _ . ._._ ! I e ' 5 . ! i
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370 ! OREA, 10 <0 0 40 5 I
[ Standard Value i
- Observed Value oo N i s o leie e SeSiales ool ctlop i S T e ey T e T
Parameter Unit Before Adjust ‘After Adjust Range STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Range pPpb 500 500 0 - 500 Standard —— Unit Ol?served Value _ Nominal Range
Signal (SO,) my 7.9 7.8 Voltage of the measured SO2 value Before Adjust After Adjust
TAMP =y 3366 3339 200 mV - 1200 mV | SIGNAL{MAIN) my 7.6 7.4 Woltage of the measured CO Value
m © 3 340 ARt b orature + 5°C - 15°C SIGNAL (COMP) my 1.0 0.8 Voltage of the iﬂle!’fEI’E:l.l:E component Value
CELL <L ; et tep : CELL C 76.6 &7 Ambient + (5 1o 10 C)
PUMP Kpa 43.3 431 65 kPa or less FUMP koa 389 36.0 Toss than 68
AMBIENT kPa 101.2 100.8 Current atmospheric pressure AMBIENT kpa 101.5 101.5 Almospheric pressure
DC 24V V 239 239 24V 0.5V DG 24V my 23.9 23.9 24+/-05V
DC 5V v 5.0 5.0 5V 0.5V DC 8V my 4.9 : 5+-05V

Calibrate By : “~ Checked By: Calibrate By :

November 20, 2023

November 30, 20237 November 30, 2023
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envi research

ErviRONMENT RE

ARCH & TECHNOLOGY CO,

Lo

Environment Research & Technology Company Limited

25114 M 6 Soi Chinnakhet |, Ngam Wang Won Road,

Thung Senp Hang. Lak Si, Bangkok 10210
Tel 0-2054-T745.6 Fax 0-2954-7747

Eetinail ¢ envidienyirescarch.cath
wawwensirescareh.en.ih

Tend Office/Tax 1D D105 542 064 98]

Analyzer Performance Test

Calibration Data of

CO Analyzer

Airgas

an Air Liguide company

Airgas Specis
Airgas USA, LLC

ty Gases

6141 Easton Rood

Blig 1

Plumsteadville, PA 18949

Airgis.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Equipment Gas Analyzer { CO) Customer Name Vision E. Part Mumber: EQ04NIS9E15A0292 Reference Number.  160-401604495-1
Manufacture HORIBA Location Envi Research Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Fest
Model APMA-370 Quatation 2023-01033 Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Serial No. RBBRWOL3 “Calibration Date MNovember 30, 2023 PGVP Number: A12019 Valve Outlet: 660
Analyzer Unit ppm Time 232 PM Gas Code: CO NONOX,S02 BALN Certification Date:  Oct 22, 2019
Expiration Date: Oct 22, 2027
Instruments for Calibration - = = :
Certification performed in accordance with "EPA Traceability Protocal for Assay and G of Gaseous Calibratl {May 2012)" docusment EPA
Instr Y Manufacture Eodel Serial Number BOOR-12/521, using the assay procedures fisted, Analytical Mathodalogy does nol require cofrection for analytical interference. This cylinder has & total analylical
v uncertainty as stated below with a confidence level of 95%. There ara no significant impurities which affect the use of this cal mxture, All concentrations are ona
Zero Air Suppr_l Thermo Env. 111 0700419823 basis unless otherwise noted
Dynamic Dilution Calibrator Tanabyte 300 0165 Do Not Use This Cylinder below 100 psig. e 0.7 megapascals
Standard Gas Components CO = 4487 ppm ANALYTICAL RESULTS
Cylinder No : EB0123013 NO = 461 ppm Component Requested Actual Protocol Total Relative Assay
Expire Date : Oct 22, 2027 50,= 46.0 ppm Concentration Concentration Method Uncertainty Dates
i 3 a T NOX 55.00 PPM 55,27 PPM G1 +/- 0.8% NIST Traceable 10/14/201 9, 1002202019
Single Point Calibration NITRIC OXIDE 56.00 PPM 55.27 PPM Gt +1- 0.8% NIST Traceable 10/14/2019, 10/22/2019
SULFUR DICXIDE 55,00 PFM 54.83 PPM G1 +- 0.9% NIST Traceable 10/14/2019, 10/22/2019
Standard Gas | Stendard Gas Analyzer Value { ppm ) Stabllity % Abs Error CARBON MONOXIDE 4500 PPM 4516 PP &1 +-0.6% NIST Traceable 10/14/2019
Valug Before After Before |_After NITROGEN Balance
s - s — E 2 o CALIBRATION STANDARDS
P ' . Z = : Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
E NTRM 13010429 KALOO4123 97.6 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
% NTRM 13010428 KALOO4123 87.6 PPM NOx/NITROGEN +1- 0.8% Jul 23, 2025
| NTRM 16010235 KALDO4419 87.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 201
i E, l NTRM DB012318 KALOO4620 4857 PPM CARBON MONOXIDEMITROGEN +- 0.6% Jun 07, 2024
g% = = i ANALYTICAL EQUIPMENT
E ;_% 30 a2  gEEm—— | Instrulﬁanﬁ“akGfMﬂde! Analytical Principle Last Multipoint Calibration
| = -I MKS FTIR - GO - 000928781 FTIR Sep 26, 2019
c =@ 20 —s— After |. MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
! % I MKS FTIR - NOx - 000928781 FTIR Oct 18, 2018
! 5 | MKS FTIR - 502 - 000928781 FTIR Cct 03, 2018
! . . . i . ;
i 20 30 40 50 i Triad Data AvallaFIe Upon Request .
i_ Standard Value i NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Ka.
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
. Observed Value
Parameter Unit Before Adjust After Adjust i Nominal Range
_E",iGNAL(MAINL my 9.2 8.7 Voltage of the measured CO Value
SIGNAL (COMP) my 1.1 0.9 Voltage of the interference component Value
CELL °C 364 36.4 Ambient + (5 to 10 C)
PUMP kpa 37.8 376 less than 65
AMBIENT kpa 101.4 101.3 Atmospheric pressure
DC 24V m\y 23.8 239 244/-05V
DC 5V my 5+/-0.5V

Calibrate By :

MNovember 30, 2023

Approved for Release Page 1 of 160-401604495-1
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EnviRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Sal Chinnokhes 1, Npam Wong Wan Rood,

Thung Seng Hong. Lak Si, Bangkok 10210

Tl 1-2954-7745-6 Fax 0-2054-7747

E-muail uvii@enviresenrch.co.th

woemviresearchoooth
Head Office/Tax 1D 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type

Manufacture

Model

Serial No.

Range of Calibrator
- Support Equipment Type
- Frequency

Calibrated By

Calibration Date

Customer Name

Sound Level Calibrator
BSWA Technology
CA111

590335

94.0

1,000 Hz.

Mr.Nitad Sirichad

December 13, 2023

Vision E. Consultants Co., Ltd. : iﬂ5dm‘m§ﬁmmn§uuuwﬁaﬂ1:@ﬂh
wazundaafossweno wanes 1 Swdnfivalanuszglnio

(@renauEininw-i (WME-E))

ICV’ Calibration Chart

BSWA-IV-C021-03-0048A

Seund Calibrator medel cANn)

Serial Number 3

Apnearance

Power Supply L [/ ervlxd.
Sound Pressure level 1 ‘ﬂ LK dB
Frequency WAooy \vood 4
THO(@1000Hz) | 05\ L. LD\ %

Copying and using select parts, or tampering with this
document without the permission of BSW4 is forbidden!

BSWA Technology Ltd.

www.bswa-tech.com

This equipment was calibrated at the following ambient
conditions:

Temperature: - 20 ..C
Humidity.: - “%2.....%RH
Pressure: e d025 hPa

This equipment is qualified!

Calibrated

2023-3~ )
Date

Equipment Actual Reading (dB(A))
Item Status
Brand Medel Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-11D 820802 94.4 94.0 Pass
2 |Scarlet Tech ST-11D 820939 94.3 2a0 Pass

Checked By

Technician

Environmental Scientist
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EnviRoNMENT RESEARCH & TECHNOLOGY Co, LTD

Environment Re

ch & Technolog) any Limited
35/114 Vs i Soi Chimnalhe 1, Nyan Wong Wan Ttoad,
Lak Si, Banglol 10210
Tel 0-2954-7745-6 Fax (-2954-T747

Thung S Hong,

E-m envidtenvireseareh.cnth
wwwenviresearch.coth

OMer/Tux 1D D105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quataticn 202301001 Dl July 20, 2035
Sampier Localion WAE-E thunai 320 | St Tima BIIAM
Sampler Humber TSP Mo ATE Tramsfier Standand Type Crifice Siop Time: B43 AW
Insiumant Modal HIVOL-BBCEE Calioratar Modal TE-S0254
Malor Sedel Numbar 201404 Calizeator Sarial Numbar 3061 Cabratad By _
Recordor Sersl Numiber Tar2
Plals (Delta H} 1A 1%} i 4] Temparsture | Baromarie | Stad Sup
M| Poassuns Drcp Aceans Ohificn (=01 LA OUPOIP, T, fTal] | Csicd = {1milia ] [amte Flow Rsts indizata] | = 1{FaiP, 0T,/ Prossure | Maler | b
Positive | Nagative | A0 (m'imin ) {#imin ) {mmiig }
5 15 1.5 30 172238 084200 320 a2 758.0
7 25 25 a0 222303 1.08071 0.0 kg 30 7580
0 14 34 18 277707 134441 500 497z 0 5.0
13 54 54 WA 32677 157013 580 sTaT N0 7530
n an 66 132 361255 174240 a4 G364 Mo 7580
Linear Apprasslion ¥ OM X ¥=mX + b Average 3010 7530
g
1 jSope {m) Linaar Equation r 008675 |Astageermig 1600
2 |imercept (&) 004553 | Set Painl Flaw Rale (X ) fm i) 1133 r 05908375 | Typ 296.0
3 |Cametalion Cosfficient (1] |Finaal Sat Flow Rata = (1) 0| (Paffatd)(TsldiTal 0.966730547
Result C=(PalPaIo) TTaloTa) 0.6 0894349208
COMMENT
Andersen Instruments, Inc.
1C (CFM) Qstd-IC y=35481836x + 1.775602|
R = 0909675
70.00 . " i
1 S 7l
60.00 T - —T—1 -
50.00 = - —- o
| e E -
40.00 - /(
30.00
20.00
10.00 + i
1 | I | 3
+ T Qstd (mYmin}
0.00 ! L 1
000 020 040

Checked By

Technician

Environmental Scientist

F-ABGZE, Ry, 01, Jume 3, 2019

enyvi

EnviroNMENT RESEARCH & TECHNOLDGY Co., LTD.

research

Environment Research & Technology Company Limited
25114 Mu 6 Sai Chi

Thung Seng Hong. Lok S, Bangkek 10210

Tel 0-2954-T745-6 Fax 0-2054-7747

E-mall = envidenviresearch.co.th

et T, Ngam Wong Wan B

www.enviresearchocoth
Head Office/Tax 1D (1065 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Cuniaon 202301001 D Juby 20, 203
Sampler Lacatian WIME-E Tl 3203 St Time 044 AM
Samplor Mumbor PM-10 N5 Translor Sandard Typo Qrifice | Siap Time B:54 AN
Instrument Modmt HIVOL-BMEBE Caliorator Model TE-50254
Molor Sarial Number 20155 (Calioratar Sera Number 3amy By _
Recander Sarial Numbar RC21
Flaty [Delta H} (A} 1%y in (A1) Temperatuts | Baromeiric | Slart Siop
P, | Prassore Diug Acass Cinfics (in,04 [dH,O:PaiP_,KY,ﬁa)J“ Qisld = {1Amil{[A-B1] jarmple Flow Rat indicatio] 1 = (!pwmxrlqu-.]"" Pressure | Mater Matar
Posiva | Negalive | AH,0 { mimin | (8imin ) 'K ="C+273] (mmHg }
5 15 15 a0 172226 084200 50 2486 oo 758.0
r 28 290 58 239471 ¥, 16229 B0 3480 a0 7890
w A2 az 2] 288190 1.30434 a0 276 o 5.0
13 55 55 "o 329788 1.50247 a8.0 A8.72 anio 7630
18 87 X 13.4 253292 1.75538 550 5460 010 7540
Lineer Regresstion Y OM X :Y=mX + b Avarage 3010 7530
1 |Siopetm) 200851 [Lingar Equealion ¢ : wmntg| 7600
2 |Imercept (b) 0.04553|Sat Point Fiow Rata (X ) (m min) 1133 3 08995758 | T, 208.0
3 |Comslatan Coeflicient (r] 0.29992 |Final Soi Ficw Rata = { |} 0 (PaPsA(TaTs) 0988730547
Aasull | C=PaaldT=idTa)"05| 0994340308
COMMENT
Andersen Inslrumants. Inc.
1C {CFM) Qstd-IC y =32530836x - 2727724
70.00 R* = 0908352
0.00 |— = Z =3
5000 +—F 1 = 1 1 = =
I =
T "/ =
40.00 -
~ |
30,00 — =
=k I = I
20.00 ]
10.00 5
.00 - - Qstd (mYmin)
0.00 0.20 0.40 0.60 0.e0 100 1.20 140 160 180 200 220 240
Checked By
Technician

Environmental Scientiat
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Environment Research & Technology Company Limited Environment Rescarch & Technology Company Limited

257114 Mis 6 Soi Chiinmalhed 1, Nygnm Wong Wan Rand, 257104 Mu 6 Soi Chinnakhet 1, Nygam Wong Wan Read,
 Tong, Lak Si, Bangkok 10210 envi research ; Thung Seng Hong, Lak Si. Banglkok 10210
12054714540 Fay 0-2054.7747 (L 0:2954-T745.6 Fux (120849747
ii@unviresearch.co.th E-mil : enviitenviresearch.co.th
ircscarehcoh ENvIRONMENT RES ., LTD. wwwenviressareh v,
Hemd OfTicerTay 1D 0105 542 168 981 Heud Offfee/Tax 11 O105 542 064 081

Thuige

E-mail : e

Www,

ENVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD

PM10 HIGH VOLUME AIR SAMPLER CALIBR
TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT SAMALER SALBRATIONIREFORT

Quatalion 2301001 Date Iishy 0, 2023
Guptalion [2023-01001 / Dare July 20, 2023 Sampier Locatan WHE-E \TWII“IF; 25 Start Timae 923 M
Sampler Locanon WIME-E UMaAYh 26 | Start Tima H12 AN | samprer Numiber PM-10 H0.30 Transfar Slandan Typa Ouiice quﬂ T B4 AN
e TERNCA)  |PndbiSuindad Tive Dilcs: g HE2AM Mool HIVOLBMEBE  |Calratar Moel TE-50754
{irninumicil, Modkd HIVDLBECBE  |Cakueator Madal Lo _ [Malr Senal Numbar 2208 Caibratar Seral Huriber E Calialed By _
Maator Serial Numbar 2142 Calibrator Serial Mumioer 3893 Cafbrafed By Recorder Sestal Humber 2616
Rercondar Senal Number a7
Plata (Deta Hy (a) %1 i ) Terparalure | Barometric | Start | Siop
Flste (Delta H) (A ) [T} T2 Temparaiun | Bammatre | Stad | Stoo | i
No. | Fressure Doon Aznoss Orifie [AH OPaP, NT,,Tal] | Qsid = { Vmi[A-D)] farie Flow Rase incscatnl o = IfPa® 0T el Prassure Masar Mater
Mo, | Pressene Drop Aoz Onfce (oD [ A O1Par, KT, Tal]'™ | Gate = (UmiflA-G1] [amete Fiow Rate indeatie] 16 = I[fPar? T, Tall™ Prossure | Mater Matar 1
¥ Posillve | Napgatve {0 dman ) K = "C+273) (mmbg }
P 3 ) R
Tsile | Negellve | - AHO {mtmin ) {#dmin) el Ml s s 15 20 1754 00 2878 020 759.0
i 7 84064 3 7 an;
5 b 3 i il 08 00 27 i 7540 7 24 28 52 22631 a0 a2 028 750.0
= . 3 P 3
7 25 25 50 221875 107890 80 ETEC] 020 75,0 i g e =y 3 190 s prees S s
1 7 22 y 024 78
LA i A 2 134222 ae0 Aros 024 %0 B | 48 48 sy 210765 530 5261 020 750.0
5o 50 ; "
- t 1o i 1) 159689 50 s i il w | 62 62 124 340566 0.0 .55 w0240 7580
8| &8s 65 130 357804 172648 @n 6156 7500 TR em———ea—— orre oy m—
Lingar Regressson ¥ ON X - Y=mX + b Avera 3020 500
i Lo 2 1 |spaim) 203551 fLinsar Equation ¢ 08963 emba| 7640
1 |Swopaim) 209951 |Linear Equatian r DAINZE [podimmeg) 760.0 )
: 2 [iniecaplb) 004553 ot Paint Fiow Rata ( X3 (m Amén) 1133 ! 08891541 | Tyus 2080
! 1 5 7 s i
2 |Inearcept (b AL0ASE3 | Poinl Fldwy Hale LX) frd Aind LR r 0.8995039 | T 304 3 |Cometalion Coathcient {r] 054997 [Final Set Fiow Rate = 1] o|  (Pamsiy(TaiTa) D.9B5456505
3 > o = TPUIINT: 56005
3 |Cometation Coalficant (1) 099992 | Fina S| Flow Rale = (1] o] (ParPsidiTsiiTa) BGBFASEGD! el P ———— 089270187
Fasun I CoPaPsla) (TsldTal 05| 089370187
COMMENT
COMMENT
A n in: iments,
Andarsan Insiruments, Ing dersen Instruments, Ing
G (CEM) Qstd-C y = 36.3735022¢ - 1 063424 IC (CFM) Qstd-IC y=35.487111x - 0.541362 |
A= 0299128 =
To.00 . T 70.00 y : . F? = 0988309
T I | ] B | = I - |
1 1 ! ]
[ o ¢ - T N S — i —— T :
50.00 p = I S S . o 1 50.00 - —
T 1 1
= N | Tl 7 B
4000 3 o [ 000 = — ==
— 30.00 = ] = =
30.00 - — P [ [
—1 |
i | i Lt | I -
2000 - = o= 20.00 —t1 1 |
10.00 I=1= = 1000 —— N - - 1 =
—— | - -
! 1 I el I = = = ]
—_— I I Qstd (i ) .00 - . Qstd (mmin)
000 020 040 060 D80 100 13 140 160 180 200 220 240 0p0 030 D40
Checked By Checked By
Technician Environmesital Scisntist Technician Environmental Scientist
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RECALIBRATION

TISCH j
[ ‘ / January 17, 2024

Environmental

Cortioats f Corllfoation

Calibration Certification Information
Cal. Date: January 17, 2023 Rootsmeter 5/N: 438320 Ta: 295 K
Operator:  lim Tisch Pa; 740.2 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 3883 City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
Vol. Init Vol, Final Avol. ATime ap AH State / Province: Bangkok
Run (m3) (m3) (m3) (min) (mm Hg) (in H20) Order Number:
T N WS B B ! NI,
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9050 8.0 5.00 Weighing Device
4 7 8 1 0.8620 8.8 5,50
5 9 10 p i 0.7100 12.91 8.00 Mant - Mettler Toledo Instrument Type: Weighing Instrument
Data Tabulation Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Pa 3 Tstd I N/A ; . . N/A
Vstd Qstd AH\Psid ) Ta ) Qa QH( Ta/Pa Building: Tsnn!nal Serial No.:
8 : 7 g Floor: 4 Terminal Asset No.: N/A
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Room: 406
0.9795 0.6927 1.4027 0.9957 0.7042 0.8528 om:
0.9753 0.9647 1.9837 0.9914 0.9806| 1.2626)| Range Max. Capacity Readability (d)
0.9732 1.0753 2.2179 0.9892] 1.0930 1.4117 1 209 0.0001g
0.9721 1.1277 2.3261 0.9881 1.1463 1.4806
0.9666 1.3615 2.8054 0.9826 1.3839 1.7856 Procedure
m= 2.09951 m= 1.31468
QSTD b= -0.04553 QA b= -0.02898 Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
r= 0.99992 r= 0.99992 METTLER TOLEDO Work Instruction: CP/W002/20
Calculations This calibration certificate contains measurements for As Found and As Left calibrations.
Vstd=[aVol{(Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol({Pa-AP)/Pa) The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.
Qstd-!l\!'stdfh'hrne I Qa=|VaMTrme In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
For subseq flow rate cale accommodate specific calibration conditions.
Qstd= lfm((\/AH( Pi?d )( T.Is';d ))—b) Qa= 1;,11(( AH(Ta[Pa)) ~b) Temperature Humidity
As Found Start: 23.6 °C End: 235 °C Start: 34.6 % End: 35.1 %
Standard Conditions As Left Start: 23.6 °C End: 23.5°C | Start: 35.0 % End: 35.7 %
Tstd?i 298.15 =k RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998 As Found Calibration Date: 17-Jan-2023 Cali
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51, As Left Calibration Date: 17-Jan-2023
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the Issue Date: 19-Jan-2023
Ta: actual absolute temperature [°K] Determination of Sus i i
pended Particulate Matter in Y
Fon * Approved Signatory:
Pal. actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope Technical Manager / Head of Calibration Center
Tisch Environmental, Inc. www.tisch-env.cor
145 South Miami Avenue TOLL FREE: (877)263-761(
Village of Cleves, OH 45002 FAX: (513)467-900
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Calibration Cerfificate ID Carvviro Calibration Certificate ID Carvviro
CartonCafao D METTLER TOLEDO Service METTLER TOLEDO Service

TH2036-001-011723-ACC-TH
Error of Indication
Measurement Results
. As Found
Repeatablllty Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
Test Load: 100 g
2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2
As Found ps Left * hs Found 3 0.1000 0.0999 0.0001 0.16 2
. . -0. .16 m
1 99.9992 100.0001 g As Left 1(Test Paint) 9 9 g 9
254, 4 0.5000 g 0.4999 g -0.0001g 0.16 mg 2
2 99.9991¢g 100.0001 g
10 A 2 5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2
3 99.9991¢g 100.0001 g ;
6 5.0000 g 5.0001g 0.0001 g 0.16 mg 2
4 99.9991¢g 100.0001 g Bd
7 10.0000 g 10.0001 g 0.0001 g 0.17 mg 2
5 99.9992 g 100.0002 g 2d:
\ ’ 8 50.0000 g 49.9997 g -0.0003 g 0.20 mg 2
6 99.9993 g 100.0002 g g 1d- 4
’ i \ : 9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2
7 99.9992 g 100.0002 g » @ 4
f e A 10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
8 99.9992 g 100.0001 g e/ )
| 1 200.0000 g 199.9982 g -0.0018¢g 0.44 mg 2
9 99.9991¢g 100.0001 g . *y
10 99.9992 100.0001 g ! ) P * As Loft
8 b 4 Reference Value Indication Ermror of Indication Expanded Uncertainty k
1 0.0000 0.0000 0.0000 0.11 m 2
‘ Standard ‘ 0.00007 g 0.00005 g 9 9 9 9
Deviation 2 0.0500 g 0.0500 g 0.0000 g 0.13mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.13mg 2
! § 4 0.5000 g 0.5000 g 0.0000 g 0.13mg 2
& 5 1.0000 g 1.0000 g 0.0000 g 0.13mg 2
The "d" in the graph rep the ity of the interval in which the 6 5.00009 5.00019 0.00019 0.13mg 2
test was performed. 7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2
The results of this graph are based upon the absolute values of the differences 8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
from the mean value.
9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2
Eccentricity 10 150.0000 g 150.0001 g 0.0001 g 0.34mg 2
1 200.0000 g 200.0002 g 0.0002 g 0.39 mg 2
Test Load: 100 g
Position As Found As Left /_a'ia /_a'ia S .
1 99.9991 100.0001 As Found
el 28 1d -1d 1d od
2 99.9993 g 100.0002 g
3 99.9992 100.0002
g g ® Asleft
4 99.9990 g 100.0001 g =
E
5 99.9991¢g 100.0001 g 1= ~
& :
‘S z T 3 1 —Jy‘ | For improved legibility of the graphics
Maximum 1.—3 e e b ] 4 only increasing measurement points
Deviation 0.0002 g 0.0001g As Found As Left = e ——— = are shown and measurement points
I3 8 . close to zero are not displayed.
The "d" in the graph rep the ility of the interval in which i} =L g |
the test was performed. .
00 150 200
Callbration Points [g]
The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.
The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 5 Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 5
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Calibration Cerfificate ID o o Calibration Certificate ID 0 0
TH2036-001-011723-ACC-TH METTLER T “ED ‘ TH2036-001-011723-ACC-TH MmLER T I-ED

Test Equipment Measurement Uncertainty of the Weighing Instrument in Use
All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
an accredited calibration laboratory. the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Weight Set 1: OIML E2 Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K
Weight Set No.: wss7 Date of Issue: 06-Jan-2022 Temperature range on site for the evaluation of the measurement uncertainty in use: 3K
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Linearization of Uncertainty Equation

Themmo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022 gsliotnd
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023 1 0.0001 g 2209 Uy =0.16 mg + 0.0147 mg/g - R U1 =0.13mg + 0.00671 mg/g - R
To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
Remarks

measurement range or larger are taken for the calculation of the linear equation.

Equipment condition: Good Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Next calibration according to customer's procedure

Net Indication As Found As Left
Calibration data not decide by calibration laboratory 0.0220 g 0.16 mg 0.73% 0.13 mg 0.59%
End of Accredited Section 0.2200 g 0.16 mg 0.074% 0.13mg 0.060%
2.2000g 0.19 mg 0.0087% 0.14 mg 0.0066%
The information below and any attachments to this calibration certificate are not part of the accredited calibration.
22.0000 g 0.48 mg 0.0022% 0.28 mg 0.0013%
220.0000 g 3.4mg 0.0015% 1.6 mg 0.00073%

=
E
= £
5 z
5 5
£ 5
3 — v Ao [
2 e ]
§ e 3
2 = 4
e o
1 | 1
Wesghing Range [%] Readng [g]
As Found As Left
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Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

GWP®
Certificate

Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Ser

Minimum Weight

A A
qund J Lesft J

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

As Found Minimum Weight Table
Minimum weights for different weighing folerances and safety factors
Safety Factor
| Tolerance 1 2 3 5 10
0.1% 0.16012 g 0.32511g 0.49518 g 0.85155 g 1.85026 g
0.2% 0.07947 g 0.16012 g 0.24199 g 0.40949 g 0.85155g
0.5% 0.03165 g 0.06348 g 0.09550 g 0.16012 g 0.32511g
1% 0.01580 g 0.03165 g 0.04754 g 0.07947 g 0.16012 g
2% 0.00789 g 0.01580 g 0.02372 g 0.03959 g 0.07947 g
5% 0.00316 g 0.00631g 0.00947 g 0.01580 g 0.03165g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

Tests Performed: .~ AsFound As Left

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Weighing Range

Anterren Mamsireniie Uncetasty (4]

Wesme amrmomed ity

Wasighing Tonncn 1%

[

M

Waight
Crrmizedt

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibrati y.

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safety Factor
| Tolerance 1 2 3 5 10
0.1% 0127359 0.25642 g 0.38726 g 0.65440 g 135584 g
0.2% 0.06346 g 0.12735g 0.19166 g 0.32162 g 0.65440 g
0.5% 0.02533 g 0.05073 g 0.07620 g 0.12735g 025642 g
1% 0.01266 g 0.02533 g 0.03802 g 0.06346 g 0.12735¢g
2% 0.00633 g 0.01266 g 0.01899 g 0.03168 g 0.06346 g
5% 0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive
measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 4
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Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

TH2036-001-011723-ACC-TH
GWP® Certificate

Attachment to Calibration Certificate:

METTLER TOLEDO S«

Error of Indication

Measurement Results

As Found
Results Summary
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
As Found v, 0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
s Loft 7 50.0000 g -0.0003g | 0.0250g | 0.0500g | 0.1250g | 02500g | 0.5000g | 1.2500g
< = Passed 100.0000g | -0.0008g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
% = Faiod 150.0000g | -0.0013g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
= Failet
) 200.0000g | -0.0018g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
1\, = Safety Factor not met
Y Re v v v v v v
Repeatability As Left
Control limits for various weighing tolerances
TestLoad: 100 g Reference Value Error 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
- s ]found As]Lefl 50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
jLaerancs Control Stbev Reeut esuit 100.0000g | 0.0001g | 0.0500g | 0.1000g | 0.2500g | 050009 | 1.0000g | 2.5000g
0.1% N/A N/A N/A
150.0000g | 0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
o F
0-2% 0.00005 g X - 200.0000 g 0.0002g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
0.5% 0.00013 v v
- 9 0.00007 g* 0.00005 g* Res v v v v v v
1% 0.00025 g v v
2% 0.00050 g . v The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
5% 0.00125 g v boid limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.
The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance ol Limit Deviation Result Deviation Result
0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500
> 9 0.0002 g s 0.0001g ¥
1% 0.5000 g v v
2% 1.0000 g v v
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
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Environment Research & Technology Company Limited

25004 Mu & Sol Chinnnkhet 1, Ngam Wong Wan Raoad,
Mo, Lak Si, Bangkok 10210
Tel 1-2984- 77456 Fux (-2934.9747

Environment Research & Technology Company Limited

2S04 M 6 Sob Chlnnakhet 1, Ngam Woeng Wan Road,
envi research 2 Thung Seng Veng. Lak SL Banghkok 10210
Tel I-2054-T745-6 Fax 0:2954-7747

E-msll = envidenviresenrel

Thung

E-mnil @ envidrenviresearch.ca.th

0 50 i00 150 200 250 300 350 400 450 &00
Standard Value

EnvIRONMENT RESEARCH & TECHNOLOGY GO, LTD. | Tewanitmsarchen ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. Frosenviceeanh nih
el (MTiceTas 10 0005 542 064 951 Wemd Office/Tax 1D 0105 542 664 981
Calibration Data of NOx Analyzer STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A
Analyzer Performance Test
Observed Valua
Equipment Gas Analyzer { NOx ) Customer Name Vision E. Parameter Display As Unit Betore | After inal Range
Manufacture API Location Envi Research Adjust | Adjust — >
s Range RANGE prb 500 500 - standard
Model 2004 Quatation 2023-01001
Stability STABIL ppb 0.9 0.2 < 2 with zero air
Serial No. 1975 Calibration Date July 6, 2023
‘Anal Unit opb Time 144 PM Sample Flow SAMP FL cc/ min 458.0 | 460.0 500 +/-50
i runi B
= Ozane Flow OZONE FL cc/min 7.5 7.7 B0 +/-10
Instruments for Calibration PMT signal PMT mv 457 | 480 0 to 5,000
Serial Numb Auto - Zero AZERO mv 35.8 38.2 -20to 150
Manufact Model erial Number
ki T:nu “Eum == 0700415829 High Voltage Power Supply HVPS W 780.0 | 790.0 450 to 900
i -A!r_SUpply b, s Reaction Cell Temperature RCELL TEMP °C 499 | 500 50 +-1
e uur NN bl i Box Temperature BOX TEMP *C 335 3386 Ambient temp.+3 /-7
ARSI SommaRsn B E CAHR PMT Temperature PMT TEMP °C 71 | 74 71
Cyli : EB0123013 NO = 553 ppm - -
i 15 L (Converter Temperature MOLY TEMP °C 314.9 | 3150 315 +-5
: i 80; = 54.9 m
Expire Date o0, 2 - EP Reaction Cell Prassure RCEL In-Hg-A 10,0 10.0 2to 10 { Constant )
Single Point Calibration Sample Pressure SAMP In-Hg-A 297 | 208 Ambient - 1 { Constant
NO, Slope NO, SLOPE - 1.2 1.2 1.000 +/- 0.300
o dard Gas Anialyzer Value NO, Offset NO, OFFSET my -4.2 4.2 0+/-20
Standard Gas Value NO, (ppb) NO ( pphb ) NO; ( ppb ) Stability % Abs Error NO Slope NO SLOPE 5 2 = R
Before| After | Before| After |Before| After |Before| After NO Offeat NO OFFSET e Y] e 020
Zero ] 0.6 0.0 1.3 0o -0.7 0.0 - - -
Span 400 402.8 | 405.0 | 401.2 | 400.0 16 50 - - 0.3
e e 1
! Calibration Curve | y=x | |
| R*=1.00| |
i 500 = — b i
i 450 1 |
$ 4012
I 5 4004 < i
| & 350 s 400.0 i
| 3 300 ; i
! B —— Before [I
b2 500 - ~e=After | | Calibrate By :
! g 1m0 et |
| = ] 1 .
i % 1004 : July 6, 2023 July 6, 2023
i 50 { i
I 0 0.0 |
| |
| |
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Environment Research & Technology Company Limited

257114 Mu 6 Sel

A Environment Research & Technology Company Limited
innakhet 1, Npan Wong Wan Rond, 2S04 Mus 6 Sl Chinnakhet 1, Ngam Wong Wan Resl,

i Suny 1ang, Si, Banghik
envi research Thung Seng Heng, Lak Si, Banghok 1
T TT45-6 Fun 1-2954.

envi research I F Thung Song Heng, Lak SI, .Hlmu\'nl' 102

Eemall @ envidenviresenrch.col

EnvIRONMENT RegEarcH & TEcHNoLoGY Co, LTD. A R atl ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD vewwauvlpesnrets sty
1 Hlend OfTcerTas 1D 0105 542 064 951 Hend OHTice/Tax. 1D 0105 542 06d 961
Calibration Data of NOx Analyzer Callbeation Dists 6f 30, Anilyzse
Analyzer Performance Test
Analyzer Performance Test b
- Equipment Gas Analyzer ( S0;) Costomer Name Vision E.
Equipment Gas Anatizer (NOx) Customer Name Vision E. Manufacture Thermo Location Envi Research
Manufacture HORIBA Location Envi Resaarch Model 430 Quatation 2023-01001
Model APNA270 a 2023010 Serial No. 335304022 Calibration Date June 27, 2023
Serial No. KPACVENA Cali ion Date July 1, 2023 -
Analyzer Unit prb Time 1:57 FM Analyzer Unit ppb Time 3:22 PM
3 . Instruments for Calibrati
Instruments for Calibration sl
— Instruments Manufacture Model Serial Number
Instruments Manufacture Model Serial Number =
Zero Air 5 | Therma Env, 111 0700419829
Zero Air Supply Thermo Env. 111 07004195829 - m_ ". Ll y ST
Dynamic Dilation Callbrator Tarabyle 300 T Dynamic Dilution Calibrator Tanabyte 300 0165
|Standard Gas Components CO = 4516 ppm |Standard Gas Components co = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm |Cylinder No :  EB0123013 NO = 553 ppm
Expire Date : Ocf 22, 2027 50; = 54.9 ppm Expire Date : Oct 22, 2027 50,= 54.9 ppm
Single Point Calibration Single Point Calibration
Analyzer Value b Stabili
Analjaur Valul Standard Gas Standard Gas Value & {pnb) i % Abs Error
Standard Gas Standard Gas Value NO, { ppb } NO { ppb ) NO; { ppb ) Stability % Abs Error Before After Before | After
Before| After | Before| After | Before| After | Before| After Zero 0 -0.1 0.0 - - -
Zaro 1] 0.3 0.0 0.0 0.0 -0.3 0.0 - - - Span 400 4000 400.0 - - 0.0
Span 400 421.9 | 400.0 | 424.2 | 4000 | -23 0.0 - - 6.1 P 8 e e e =
R =SS R T o I Calibration Curve | R=1.00 ||
i | _ 500 ot
l 500 i = 450 I
15 450 £ 400
i & 400 | g 350 |
1= 350 = 300 = « =Before |
E=p e I'Z 25 :
= 50 e | 2 200 .
55 B e After 13 150 1 |
12 150 i § 120 | i
i€ 100 i . —— | |
| 50 i 0 50 100 150 200 250 300 350 400 450 500 |
| o ] :
i 0 50 100 150 200 250 300 350 400 450 500 |_,.._,,_..._.‘._,._‘.._,,_.Sia.nia.'i\r.a_lu,e,_,_,._,.._.,.,_,,_......._..._,.._1
i Standard Value
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C
= O d Val
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370 Paiamistr Display As Unit served Value | Range
Observed Value Before Adjust After Adjust
Parameter Unit Before Adjust | After Adjust Nominal Range Range RANGE pph 500 500 0 - 500 standard
Range ppb 500 5-00 0 - 500 Standard Internal Temperature INTERNAL “c 323 329 B80°C to470°C
Signal NO my 1.0 0.6 Voltage of the measured NO value Chamber Temp CHAMBER °c 44.9 44.9 430 °Clo47.0°C
Signal NOx m 9.6 13.2 ‘Voltage of the measured NOx value Pressure PRESSURE mmHg 7171 717.0 400.0 to 1,000
Peteckit © 423 428 L5 Sample Flow SAMP_FLOW LPM 0.388 0.388 0.350 1o 1,000
-E»E-Z!E.zt ":a ‘;;’g ’:: : Gurznt a':::_":::" pressue Lamp Intensity [inTENSITY Hz 24,064 74,206 20,000 o 50,000
BC 5V v 50 ) TV 205 Lamp Veltage LAMP VOLTAGE v 820 928 750 to 1,200
O Siope 5 117230 130430 050000 -2.0000 502 Concentration SO2 CONCENTRATION ppb 1.4 1.8 0to 10,000
NOX Slops - 110120 104310 3.50000 - 2.0000 {Motherboard Status MOTHERBOARD STATUS . OK OK OK
Interface Status INTERFACE STATUS - OK OK Ok

Calibrate By : ~ Chécked By:

Calibrate By

June 27, 2023

July 1, 2023

Page 1
Page 1


Arnon S
Rectangle

Arnon S
Rectangle

Arnon S
Rectangle

Arnon S
Rectangle


Environment Research & Technology Company Limited =7
250104 Mu 6 Soi C akhet 1,

Environment Research & Technology Company Limited
287114 M 6 Soi al,

mom Wong Wan Road,

= : e Thung Song Haw k Si, Bangkok 10210 ey Thung i Banghkok 10210
enviizescarch SO ip it o SIS
E-mail : en research.co.th v researciieadh
EnviRONMENT RESEARCH & TECHNOLOGY Co., LTD. AT et sl ENVIRONMENT EARCH & TECHNOLOGY Co., LTD. L el el
Head Office/Tax 1D 0105 542 D64 9451 Hesl OffieeTax 1 0105 542 (464 981
libration Data of SO, Analyzer iz
Cali 2 ¥ Calibration Data of CO Analyzer
Analyzer Performance Test
- Analyzer Performance Test
Equipment Gas Analyzer [ 30;) Costomer Name Vision E.
Manufacture Tharma Location Erwi Research Equipment Gas Analyzer (CO) Customer Name Vision E.
Model 30 Quatation 2023-01001 Manufacture HORIBA Location Envi Research
Serial No. 60772-326/2 Calibration Date June 29, 2023 Model APMA-370 Q 202301001
Analyzer Unit Pob Time 207 FM Serial No. XRP3YTLA Calibration Date June 29, 2023
Analyzer Unit ppm Time 3:00 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number Instruments for Calibration
Zaro Air Supply Thermo Env. 111 0700419828 Instruments M 1 Model Serial Numb
Dynamic Dilution Calibrator Tanahyte 300 0165 Zero Air Supply Tharmo Env. 111 0700419829
jard Gas Comj co = 4516 ppm Dynamic Dilution Calibrator Tanabyte 300 0165
Cylinder No : EB0123013 NO = 553 ppm Standard Gas Components CO = 4516 ppm
|Expire Date : Oct 22, 2027 50;= 54.9 ppm Cylinder No : EB0123013 NO = 553 ppm
Single Point Calibration Expire Date : Oct 22, 2027 50,= 549 ppm
Analyzer Value ( ppb ) Stability Single Point Calibration
% Abs E
Standard Gas Standard Gas Value e T Satore] fiftar s Error
Zero 0 = Standard Gas Smn:a;d Gas Analyzer Value ( ppm ) Stability 9% Abs Error
Span 400 35 alug Before After Before | After
[ s bt o e o ik s s - Zero 4] -0.92 0.00 - % e
i Span 40 41,49 40.00 - - 3.73
i so0 A
| 4 .
! % 43: ! Calibration Curve |
s 350 I g S ————
e = [
. > 250 . E 40 |
| @ 200 | & 1
1= 150 r @
1. E 100 | % 30 E
| & so0 £ I e I
I a R —r T — 1 | © @ 20 1 !
i 0 50 100 150 200 250 300 350 400 450 500 i £ : I
i Standard Value i | g 10 i |
e T N ] i [
STATUS TEST AND VALIDATION OF S0; ANALYZER MODEL 43C i 10 20 a0 40 50 T
Observed Value H Standard Value 3
i i Ra B e e
Parameter Display As Unit Befors Adjust After Adjust nge ]
Range RANGE ppb 500 500 0- 500 standard STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Internal Temperature  JINTERNAL °c 32.4 32.8 8.0°C t047.0 °C & Observed Value
Chamber Temp CHAMBER o a5 45 0 Cl4r0°C arameter Unit 1 Forore Adjust | After Adjust NominalKangd
Pressure PRESSURE mmHg 855.7 855.2 400.0 to 1,000 SIGNAL(MAIN) mV 2.8 3 Vaoltage of the measured CO Value
Sample Flow SAMP FLOW LPM 0453 0.453 0.350 to 1.000 SIGNAL (COMP) my 3.7 4.1 Voltage of the interference compaonent Value
Lamp Intensity INTENSITY Hz 32,847 32,648 20,000 to 50,000 CELL c 32.7 328 Ambient + (510 10 C)
Lamp Valtage LAMP VOLTAGE WV 890 BOG 750 to 1,200 PUMP kpa 49.9 49.9 |ess than B5
§02 Concentration 502 CONCENTRATION ppb 6.4 1.7 0 ta 10,000 AMBIENT kpa 101.0 101.0 Atmospheric pressure
[ d Status MOTHERBOARD STATUS - OK OK OK DC 24V my 239 23.9 24+-05V
Interface Status |}NTERFACE STATUS - OK OK OK DC 5V mV 4.9 4.9 5+-0.5V
Calibrate By : Calibrate By :
' e & June 29, 2023
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envi research

EmviroNMENT RESEARCH & TECHNOLOGY Co., LTD

Environment

Research & Technology Company Limited

25014 Mu 6 Sof Chinnakhet |, Ngom Wong Wan Raead,

Thung Sang

www.enviresearch,coth
Hend OMeeTax 1D 0105 542 064 951

Calibration Data of CO Analyzer

Analyzer Performance Test

Airgas

an Air Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Speci
Airgas USA, 1

6141 Easton Rood

Blilg,

FIE.C0Mm

teadville, PA 18949

Equipment Gas Analyzer { CO) Customer Name Vision E.
Manufacture Thermo Location Ervi Research Par_t MNumber: E04NI99E15A0292 Reference Number: 16040160_4495—1
s e T TR Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Fest
- S Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Serial No. 0415406564 Calibration Date July 6, 2023 PGVP Number A12019 Valve Outlet: 86D
Analyzer Unit ppm Time 133 PM Gas Code: CO,NO NOX,S02,BALN Certification Date: ~ Oct 22, 2019
Instruments for Calibration - Expiration Date: Oct 22, 2027
Instruments Manufacture Model Serial Number Cerlification performed in accordance with "EPA Traceability Protocal for Assay and G aof Gaseous Calibrall {May 2012)" document EPA
BO0/R-12/531, using the assay precedures fisted, Analytical Methodalogy does not require correction for analytical interference. This cylinder has a8 total analylical
Zara Air Supply Thermo Env. 111 0700419829 uncertainty as stated below with a confidence level of 95%. There ara no significant impurities which affect the use of this cal mixture, All concentrations are of a
Dynamic Dilution Calibrator Tanabyte 3007 0165 i g s
o hat Use This Cylinder below 100 peig.ie. 0.7 megapascals
Standard Gas Components CO = 4518 ppm = = =
Cylinder No : EB0123013 NO = 553 ppm Co " B ted o AIN ALYTI b RSS}II‘T;; tal Ratsth A
= ¥ - omponen aques ciual rotocol Olal elauve S5dy
Expira Date : _ Giot 22, 2027 504 Lait PEM Concentration  Concentration Method Uncertainty Dates
Single Point Calibration NOX. 55.00 PPM 55.27 PPM G1 +- 0.8% NIST Traceable 10/14/2019, 10/22/2018
PR Analyzer Valoe (ppm) Stability NITRIC OXIDE 56.00 PRI 55.27 PPM Gt +-0.8% NIST Traceable 10/14i2019, 10/22/2019
Standard Gas Value Befe Ty o % Abs Error SULFUR DICXIDE 55,00 PFM 54.93 PPM G1 +- 0.9% NIST Traceable 10/14/2019, 10/22/2019
i . Befors e CARBON MONOXIDE 4500 PPM 4516 PPM &1 +-0.6% NIST Traceable 1011412019
Zero o 0.11 0.00 - = = NITROGEN Balance
Span 40 38,10 40,00 - = 4.75 -
e —————— e o e 3 CALIBRATION STANDARDS
-! : Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
it 50 NTRM 13010429 KALOO4123 97.6 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
E 2 4 NTRM 13010428 KALOO4123 87.6 PPM NOx/NITROGEN +1- 0.8% Jul 23, 2025
E‘g’ NTRM 16010235 KALOD4415 87.69 PPM SULFUR DIOXIDE/NITROGEN +-0,.8% Dec 23, 201
iﬁ n NTRM DB012318 KALDO4520 4857 PPM CARBON MONOXIDEMITROGEN +- 0.6% Jun 07, 2024
>
w20 m g
1 ANALYTICAL EQUIPMENT
ig 1 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
i“ — | MKS FTIR - GO - 000928781 FTIR Sep 26, 2019
x o [N 10 2 30 4 50 ! MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
Cr i e sardard oV alie e e e I MKS FTIR - NOx - 000928781 FTIR Oct 18, 2018
MKS FTIR - 502 - 000928781 FTIR Cct 03, 2018
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C
Observed Value " Triad Data Available Upon Request
parameter Display As Unit ’ Range P L
Before Adjust After Adjust NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg.
Range RANGE ppm 50 50 0 - 100 standard
Intemal Temp {INTERNAL TEMP °c 362 36.3 8.0 10 47.0
Chamber Temp CHAMBER TEMP °c 45.4 453 40.0 to 59.0
Pressurs PRESSURE mmHg 730.8 730.6 250 to 1,000
|5ampie Flow FLOW LPM 0.953 0,953 0.350 to 1.500
|gias Vollage |BIAS VOLT W -115.4 -115.4 -130 to -100
AGC Intensity AGC Hz 203,064 203,182 150,000 to 300,000
Mator Speed |SPEED % 100 100 100
Concentration Conc. ppm 0.553 0.684 0 ta 10,000
Motherboard Status [MOTHERBOARD - OK OK OK
Interface Status  |INTERFACE 5 0K OK OK

Calibrate By :

uly 5, 2023

pproved for Rélease Page 1 of 160-401604495-1
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 August, 2022 Certification No. 339/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard |l Product No. 7425

Serial No. WC90504A18 ID No. : No.14

Customer : Environment Research & Technology Company Limited

25/113-114 Moo 6 Soi Chinaket 1, Ngamwengwan Road,

Toongsenghong, Laksi, Bangkok 10210,

Calibration Condition : Temperature 25.1 0 Barometric Pressure 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0B00.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Veloeity at 20 - 30 misec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 1206295886)

JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Velogit 5t 3 20mjsaa,
s BN VR Ny N

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 339/22

20 August, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocily Velocity Correction
nm/sec inchis HIO | imches 2O | mfsec m/sec misee
1.00 = = = 04 0.60
3.02 - n - g2 0.82
5.00 - # - 4.5 0.50
7.04 = = = 6.3 0.74
9.02 = = £ 85 0.52
1.01 - & * 10.3 0.71
13.01 = = = 12.5 0.51
15.01 = = = 143 0.71
17.02 = = = 16.5 0.52
20.02 = = = 19.2 0.82

Wind Aloft Plotting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180 180
270 270

2, <
o, 9@?._,

% oiine>
GicaL
o>
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

The Result of Calibration

Issued by : Calibration & Test Section : Meteorological Instruments Bureau Certification No. 340/22
Date of Issue 20 August, 2022 Certification No. 340/22 20 August, 2022 Page : 2 of 2
Page : | of 2 Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
Object : Wind speed and wind direction misec inches H20 | inches H20 | misec m/sec mfsee
1.00 - = = 0.4 0.60
Manufacturer : Davis Instruments Inc. 3.02 = = = 22 0.82
5.00 - - = 4.5 0.50
Type : Weather Wizard |1l Product No. 7425 7.04 - - - 6.3 0.74
9.02 = = = 8.5 0.52
Serial MNo. WCB0110AD3 ID No. @ MNo.11 11.01 = - . 103 0,71
13.01 =] = = 12:5 0.51
Customer : Environment Research & Technology Company Limited, 15.01 - - - 14.8 0.21
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 17.02 - - - 16.5 0.52
Toongsonghong, Laksi, Bangkok 10210, 20.02 - - - 19.8 0.22
Calibration Condition : Temperature 25.1 o Barometric Pressure 1008.1 hPa Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
NATIONAL STANDARD WIND TUNNEL WIND DIRETION TESTED WIND DIRECTION
: Thermal Anemometer 642 S/N 91563 0 0
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023 a0 90
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec 180 180
- Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-90AH) 270 270

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION :Star:da{d\.fe-ocxlbf,:ir-:
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Environment Research & Technology Company Limited
257114 Mu & 5ol Chin

envi research a Thing

EnvIRONMENT RE?

bet 1, Ngam Wang Wan Rondd,
Bangkak 10210
Fax 0-2084.7747

RCH & TECHNOLOGY CO., LTD.
Head Ofice/Tax 1D 0105 542 064 957

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture : BSWA TECH
Model : CA14
Serial No. : 590048
Range of Calibrator
- Sound Pressure Level : 93.9dB.
- Frequency + 1,000 Hz.
Calibrated By : Mr.Romsea Kateh
Calibration Date + July 20, 2023
Customer Name * Mision E. Consultants Co., Lid. : Tﬂ'nn‘l'mﬁﬂiﬂwn'a'uuuvm'aﬂ'sr.g;mi"luﬂ:uﬁﬁaLmLﬁmﬁ'm‘nmu

wasiew 1 Swdafenlan uszalurit (Eruvqueiniaud-8 (WME-E))

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet ST-11D 820860 93.9 93.9 Pass
Scarlet ST-11D B20931 93.0 93.9 Pass

NSC-'I"ISI-TiS 17025
CALIBRATION 0037

nTISTA

Request No,

Submitted by
Address
Calibrated at

Standards used :

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-65/0768 MTC No. EEL. BP. 33/0965

CALIBRATION CERTIFICATE

: Environment Research & Technology Co.,Ltd.
: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model : CAll4 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1590048

1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A 5/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

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

Checked By

Technician

Environmental Scientist

Page 1/1

Metrology (Thailand).

measured values only.

Date of Receipt

Date of Calibration

16 Sep. 2022
23 Sep. 2022

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

The results relate only to the items tested/callbrated or value assigned.
Advertising the Repor/Cenificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovemar of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luansg,
Changwat Pathumthani 12120, Thalland

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

E-mail : rumpaig@tistr.orth Websiteswww tistr.or.th

Office/Laboratory

50l 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Arnphoe Muang, Changwat Samutprakan 10280, Thaltand
Tel.{66) 0 2323 1672-80 &xt. 115, 116

Fax. (66) 0 2323 9165

E-rmail : micgtistr.orth

FM.BLMTC.002 Rev.d
Office
196 Phahoryothin Road, Chatuchak, Banekok 10900,
Thaitand
Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2579 8592
E-mail : sumalee@tistr.orth
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NSC-TISI-TIS 17025
CALIBEATION 0037

TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0768 MTC No. EEL. BP. 33/0965
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.91 -0.09 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.5 0.5 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

Director
Electrical and Electronic Standards Laboratory
Date of Calibration : 23 Sep. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 26 Sep. 2022 Ref: 2011265091604083001

End of Certificate 2/2 |

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

P BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tamben khleng Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thatand  Thalland

Tel, (66) O 2577 2000 Tel (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax_ (66) () 2579 8592

E-mail : rumpaig@tistr.orth Website:www tistr.orth E-mafl ; mitcgtistr.orth E-mail : sumalesg@tistrorth

ROl
S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘%

by

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;{’,/:“\\3?
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 R AR

TEL, 0-2717-3000-27 FAX, 0-2719-0484

NSC-TISILTIS1T025
CALIBRATION D008

Cert.No.: 22CH1755
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Eutech

Model : pHTestr 30

Serial No. : 3066339

ID No. :

Condition As-Received: Used Item

Received Date : 27 December 2022

Calibration Date : 27 December 2022

Reference : 2212-0734WN-11

Submitted by : Environment Research & Technology Company Limited.

25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by :

Approved by :

( ) Malee Butkruea

- | thip Meangmai
( Ponpan Paipim

Issue Date : 28 December 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the lead of Corporate Services 3 © Equipment Calibration and Testing Services.

A 0043000
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Cert.No.: 22CH1755 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Page.: 20f2 534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

Condition of this calibration result

1. Certified Reference Materials

: The measurement results are traceable to Sl through CPA chem Ltd.,

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

Lot No.

Exp. date

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW286

Buffer Solution Manufacturer P ;
pH 4.008 CPA chem 826588 09 July 2024 age.: 1 of 2
pH 6.887 CPA chem 823322 20 June 2023 " "
pH 10.008 CPA chem 826590 09 July 2023 Certificate of Testmg

2. This certificate is valid only to the item calibrated on date and place of calibration. Equipment: DO Mater
Calibration Results Manufacturer : YSli
Function : pH Measurement Model : Pra20
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Serial No. : 14L101229
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor 10:Ng: 2 NO4
(mV) (%) k Received Date : 27 December 2022
pH Electrode 4.008 4.01 N/A 0.0079 2.00 Test Date : 27 December 2022
S/M.: 3066339 6.987 7.00 N/A 0.011 2.00
Reference : 2212-0734WN-5
10.008 10.01 N/A 0.0095 2.00
Submitted by : Environment Research & Technology Company Limited.

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Avallable

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

-o0o-

a 1142230

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( ) Malee Butkruea
{ ) Saithip Meangmai

( '/J Warakorn Lerngagtrakul

Issue Date :

25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method @ CP-CHS

by Comparison Technique with Azide Modification Method

28 December 2022

B 0303343
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Cert.No.: 22TW286
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU1O 21CG1389 25 Mar 2023
2) Balance 1126143764 140RCO04 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14L100144
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) (mgiL) (mglL)
8.12 8.12 0.0084

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

-o0o-

a 1142236

(f

&
e

= mm Inctech Metrological Center Co.Ltd. S8
= B 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, S—— 2 @!
=

E P
B saimai, Bangkok 10220, Thailand ;-!: = R—% ACCREDITED
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com %@\\3 Calibration Cert, # 3854.01
TN

ISOAEC 17025

Certificate of Calibration

Certificate No. : MT22-6773

Page : 1of2
Customer : Environment Research & Technology Co., Lid.
Address :  25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description ¢ Incubator Order No. : 3555/22
Manufacturer : Sanyo Received date : Dec 06, 2022
Model : MIR-254 Calibration date : Dec12, 2022
Serial No. ;1103017 Environment Condition :
Identification No. :  ERTC-L-IN-086 Temperature : (25+4-10) °C
Calibration Place : Customer Laboratory Humidity : (50+-30) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LX| Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
LX| Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT22-5466 Oct 06, 2023

This result of calibration was found accurate as shown on date and place of calibration only,
Traceability :  This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand { NIMT )

providing a level of confidence of not less than 95%

Issue date : Dec 19, 2022

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co. Ltd

Rev.02 | Mar 2020 FM-MT-012
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mm Inctech Metrological Center Co.Ltd.

=3
= I”c B 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
= B Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

gy
\\\\\\u." .f,,///
o et

i

",

i

—~.= |ACCREDITED

,,///F-\“\\\\\\ Calibration Cort. # 3864.01
WY ISOEC 17025

o

o

Certificate No. : MT22-8773

Page : 2of2
Function : Temperature measurement Result + Without adjustment
Calibration point ;20 °C Resolution : 01 °C
SHibetion Temperature of UUC* at each position ( °C ) CAESrainty of
point measurement
(°C) Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch.7 | ChB | Ch9 (+-°C)
20 19.634 | 19.407 | 19.345 | 19.258 | 19.687 | 19.616 | 19.630 | 19.542 | 19.568 0.65

Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°C) (°C) (+-°C) (°c) (°c)
20.0 20t0 20.2 0.51 0.87 1.5

UUC* = Unit under calibration

#1 Lower Left Front
#2 Lower Right Front
#3 Lower Left Rear
#4 Lower Right Rear
#5 Upper Left Front
#86 Upper Right Front
#7 Upper Left Rear
#8 Upper Right Rear
#9 Geometric Center

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

~000-
Rev.02 / Mar 2020

FM-MT-012

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 FAX. 0-2719-9484

Cert.No.: 22T\W242

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI
Model : 5000-115
Serial No. : 17H104220
ID No. : ERTC-L-In.137
Received Date : 26 October 2022
Test Date : 27 October 2022
Reference : 2210-0840WN-1
Submitted by : Environment Research & Technology Company Limited.

25/114 Moo B, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210
Laboratory Condition : Temperature (25+5)°C
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH3

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :
Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 1 Movember 2022

B 0300521


Arnon S
Rectangle


i,

S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 70—
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 P

)

NSC-TISI-TIS17025

Cert.No.: 22TW242

Page.: 2 of 2 TEL.0-2717-3000-27  FAX. (-2719-0484 CALTERABN akot
Condition of this result of calibration Cert. No.: 23TM1
" Page: 10of3
1. Reference Standard Instruments ! Certificate Of Calibratlon
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association {Thailand-Japan).
Equipment : Incubator
Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 1308U10 21CG1389 25 Mar 2023 Manufacturer : Ehret
2) Balance 1126143764 140RCO04 22MM50 20 Sep 2023
Model ; BK 4106
2. Standard Material :-
Material Manufacturer Lot.No. Assay Serial No. : 22162
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
ID No. : ERTC-L-In.-022
Result : Dissolved Oxygen Meter Adjustment With Air 100 % ’
Submitted by : Environment Research & Technology Company Limited.
Dissolved Oxygen Probe No.: 15K100353 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi,
Titration Method DO Meter Bangkok 10210
Standard Deviation : ) v P O
(Azide Modification Method) Reading Location : waaljuamstya et (408/2)
(mgiL) (mglL) (mgfL) Received Order : 4 January 2023
14 Calibration Date : 4 January 2023
5 BR 0:8071 Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

Calibrated by :

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

Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
(v ) Malee Butkruea

-o0o- () Suwit Imjai

Issue Date : 17 January 2023

The Uncertainties are for a confidence probability of approximately 95%
This cenificate may nol be reproduced ather than in full, excopt with the prior writlen
Approval of the hesd of Corporate Services 3 : Equipment Calibrution and Testing Services.

a 1133339 A 0045995
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Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Incubator
Used Item
2301-00020N-6

Cert. No.: 23TM1
Page: 2 of 3

Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector (RTD ).

The temperature scale used was based on |TS-80.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34970A MY44073381 22LM78/M

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (™) Without Adjustment

Due Date
12 May 2023

Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
! Beginning Finished
4 . Temp. (°C ) 26 27
REL.Humid. { % ) 49 47
2 o AC Supply ( Volt ) 221 220
g (mf]
H ?H.fz
3 : 8 Position : Rt 3,
i /' 1D No.:
i N 2 c D
e DIZ}L o 1 1RTD-2/1
= 2 1RTD-2/2
¥ 3 22-01RTD-03
Probe Installation Details : Dimension of Chamber : 4 1RTD-2/4
a= 50 em D= 050 m 5 1RTD-2/5
b= 50 cm W= 060 m 6 1RTD-2/6
c= 50 com s 0.50 i . 1RTD-2/7
Capacity= 015 m? il TRIDAG
9 (ref.) 1RTD-2/9

a 1142797

Equipment : Incubator Cert. No.: 23TM1
Condition As-Received : Used Item Page: 3 of3
Reference : 2301-00020N-6
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
('c) (*c) (*C) (£°6) ('c) (c) (£'C) k
44.5 44.5 44.5 0.34 1.3 1.9 0.80 2 |
Calibration Measured Temperature ( °C )
Point Position
(7C) 1 2 3 4 5 6 T 8 9 (ref.)
445 44,527 45.501 45,139 45.606 43,898 | 44.165 44,411 44.551 45.204

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperaturas at any sensors and the measured
temperature al the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
uuc* : Unit Under Calibration

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

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

-o0o-

a 1142795
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**  Agilent CrossLab Compliance Services

Agilent CrossLab Compliance Services

Agilen
CrossLab

From Insight to Outcome

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type:

System ID:

EQF Name:

EQP Revision:

EQP Publish Date:

ES-0Q

MY 15330001

AgilentRecommended

ES.02.50

March 2020

© 2022 by Agilent Technologies

i hm

Agilent CrossLab Compliance Services

Date: November 28, 2022 4:16:06 PM
Report Type: Report
Org. Name: Environment Research & Technology Co.,Ltd
Org. Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan
Rd..Bangkok 10210
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 1/27

Section -Page
Cover page 1
Table of Contents B . 2
Test Summary 3
Service Details 4
Instrument Details §
Protocol Details 6
Tests 7
Preparation : 5100 VDV 7
Instrument Tests : 5100 VDV 10
Autosampler Operation : Autosampler 1 - SPS4 1
Declaration of Change Control 12
Attachments 13
Signature 25
Transaction Logs 26
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 2/ 27
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This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is This section includes local contact and delivery details for this service.
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed

results and specifications for a test, refer to the test results in this EQR. General Details

Service Order No./Request: 6005573434
EQP Name: AgilentRecommended
EQP Revision: ES.02.50
Details Report Type: Report
Test Satus . Rung Organization Details
Preparation : 5100 VDV Pass 1 Name: Environment Research & Technology Co..Ltd
Instrument Tests : 5100 VDV Pass 1 Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,Bangkok 10210
Autosampler Operation : Autosampler 1 - SPS4 Pass 1 Local Contact Details
Name: Khun Raiwin Posit
Overall Qualification Stat . ? y
ES Job Title: Supervisor Scientist
P
e Qualification Location: ICPOES Room
Operator Details
Name: Worawit Timakul
Job Title: Field Service Engineer
Data Acquisition Details
Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.0.6821
Customer Data System (CDS): Es: ICP Expert
Date: Nowvember 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System 1D: MY 15330001

Page 3/27 Page 4 /27
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This section describes the as found system configuration. ; This section lists the revisions for all test units used in this report. Far complete test-specific and high-level change details, refer to the
Revision History document.
Details
Test Revision Test
Spectrometer 1
> % ES.02.50 Autosampler Operation
Manufacturer Agilent Technologies
ES.02.50 Instrument Tests
Name 5100 VDV
ES.02.50 Preparation
Madel Number GBO11A
Sample Introduction Double pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY 15330001
Firmware Revision 2004
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number GB481A
Serial Number 1A1560387
Autosampler 1
Manufacturer Agilent Technologies
Name SPS4
Model Number G8410A
Serial Number AU15220240
\apor Generator 1
Manufacturer Agilent Technologies
Name VGATTP
Model Number GB475A
Serial Number MY15330002
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001

Page 5/27 Page /27
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Image Details: Was the detector calibration performed and completed smcessmlly?
Purposs
; Date and Time: November 28, 2022 4:07:22 PM
This test records a status for each preparation task for the Agilent ICP-OES.
Host Name: 50G0202N04

Configuration Details

Model/Serial No.: Ga011A MY 15330001
Results
Criteria Observed Result  Expected Result Status

Does the plasma ignite successfully in the first three

Yes [Yes Pass
attempts?
Was the detector calibration performed and completed g

Yes Yes Pass
successfully?
Was the instrument calibration performed and completed Yes Vs Paas
successfully?

H 00RO = a [N

Date: MNovember 28, 2022 4:16:08 PM Date: MNovember 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001

Page 7 /27 Page B/27
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© 2022 by Agilent Technologies Agilent CrossLab Compliance Services
Image Details: Was the instrument calibration performed and completed successfully? 3
Date and Time: ©November 28, 2022 4:07:34 P S
+ urpos
Host Name: 5CG0202NQ4 This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the
attached report.

B wealRtour

Configuration Details

Model/Serial No.: Ga011A MY 15330001

Results Observed Result  Expected Result Status

Are the Functional Tests results within acceptance criteria?

5 tem Communicati
| E Subsystem cations s Yes Pass
Ia
2 Air Flow
) Yes Yes Pass
-
)
2 Wt Eloy Yes Yes Pass
Gas Flows
Yes Yes Pass
to i
R Gagenir Yes Yes Pass
02 0H O®aman o~
Overall Test Status Camera Yes Yes Pass
Pass- Runs: 1
Bplics Yes Yes Pass
Are the Instrument Performance Tests resulls within acceptance criteria?
Resolution e Yes Fa
itivi
el Yes Yes Pass
I =
Feesbon Yes |Yes Pass
Overall Test Status
Pass Runs: 1
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY15330001 Systam I0; W aE30001
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Purposs -

This test verifies that the autosampler operates properly.

Configuration Details

Model/Serial No.:

Results

Criteria

Does the autosampler successfully move to the specified

location(s)?

Overall Test Status

GB410A

Observed Result

Yes

Agilent CrossLab Compliance Services

AU15220240

Expected Result

Yes

Status

Pass

@ 2022 by Agilent Technologies L : Agilent CrossLab Compliance Services

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer’s responsibility.

Pass Runs: 1
Date: MNovember 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 11/27

Date: Movember 28, 2022 4:16:06 PM
System |D: MY15330001
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e

Training requirements note: The delivery engineer attaches an ACE technigue-specific training certificate to the Equipment Document Name: Certificate of Qualification for ACE
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the ACE technique itself. The one

cerlificate encompasses all pre-requisite trainings as documented in the Agilent Learning Management System called Success
Factors.
Location Category Document Name Page Agi!ent Technnlogies
EQR General Certificate of Qualification for ACE 14
Agilent Compliance Engine Self Qualification
EQR General Operator's training cerificate and qualifications 15 Dati: Apel 17,2022 11413 P
EQR General Operator's training certificate and qualifications 16 e Seialfe  mRERA Plaorm Revlslon; AeERN T
EQR General Certificate of System Qualification 17 LT:::T:;T::::;:‘ ‘::xf:m mf“:n: :: A imﬂ::;r:;t:“lwe i ::::: ::::;:::m nid::“
EQR General Instrument's Test Report 18 :;:",:mima:ﬂ::::ﬁiﬁ::ﬁzw;l:w i i s
EQR General Software verification 21 Technique Typs Teats Cimplatad —
EQR Material Certificate of Analysis Wavelength calibration solution 22 Atomic Absorptien 7 Conforms
Capillary Electropharesis 10 Conforms
Dissolution [ Confarms
Emission Speciroscopy 3 Conforms
Gas Chromatagraphy - GCMS 17 Conforms
Gas Chromatography ] Conforma
Gel Permeation Chromatography 8 Conforms
ICP-MS & Conforms
Infrared Spectroscopy T Conforms
Liquld Chrematography 17 Cenfarms
Liquid Chromalography - LCMS 8 Confarms
Microfluidics 18 Confarms
Sample Preparation - Gas Chromatography 9 Confarms
Sample Preparation - Liquid B Confarms
Chromatography
Supereritical Fluld Chrematography 15 Conforms
Saftware -] Conforms
UV-Vis Specirophotometer 13 Conforms
Overall Qualification Status
| Conforms
Date: November 28, 2022 4:16:06 PM Dats: Movember 28, 2022/4:16:06. P
System ID: MY 15330001 System I e SeS000]

Page 13/27 Page 14 /27
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Document Name:

Operator's fraining certificate and qualifications

“Agilent CrossLab Compliance Services

© 2022 by Agilent Technologies

Gener

Document Name:

Operator's Nainiﬁg cerificate and qualifications

Agilent Technologies

Certificate of Completion

Leamer Name: Worawit Timakul

Title OF Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophyte Training

Completion Date: August 25, 2016

Centified By Company: Leaming at Agilent

All Service and Support training cerfificates have the following specific limitations.

A certificate for Service and Suppont training is oaly valid while employed by Agilent Technologies o while working as an Agilent-authorized service
provider, through which the service emplayes has engoing aceess 1o Agilent’s: Safety Alerts, Service Notes, internal techaical updates, update training, current
documentalion, techaical suppost, curment parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, service or maintin Agilent products,

i Agilent Technologies

Certificate of Completion

Learner Name: Worawit Timakul

Title OF Course; ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-DES Systems

Completion Date: October 30, 2020

Centified By Company: Learning at Agilent

Al Service and Support traluing have the

A certilicate for Service and Supgort training is only valid while employed by Agilent Techaologies or while wocking as an Agilent-authorized service
provides, through which the service employee has ongoing access o Agilent’s: Safety Alerts, Service Notes, intemal technlcal updaies, update training, current
documeatatian, technical support, current parts, and parts updates. Completion of tmining alone, withoul being employed by Agilent Technologies, docs not
qualify an individual lo safely instoll, service ar maintain Agilent products.

System ID:

MNovember 28, 2022 4:16:06 PM
MY 15330001

Page 15/27

Date:
System ID:

November 28, 2022 4:16:06 PM
MY 15330001
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© 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

‘Ganers
Document Name: Certificate of System Qualification
Agilent Technologies
Certificate of Completion
Learner Name: Waorawit Timakul
Title Of Course: AN-CE-55-11-030-A: ACE 3.X User Update Training
Completion Date: July 1, 2020
Centified By Company: Learning at Agilent
All Service and Support training certificates have the following specific limitations,
A eertificate for Service and Suppont irainiag is ealy valid while employed by Agilenl Technologies or while weeking 2s an Agilenl-authorized service
provider, through which the service employee has ongoing access 1o Agilent's: Safely Alents, Serviee Noles, intermal teehnical updates, update training, curment
documentalion, iechnical support, current parts, and parts updaies. Completion of tmining alone, without being employed by Agilent Technologies, does not
qualily an individual i safely install, scrvice or maintain Agilent products, ¥
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 17 /27

Document Name: Instrument’s Test Report

Report Summary

Instrument Mode! Agllent 5100 VDV ICP-OES
Instrument 1D GED11A

Instrument Serial Number MY 15330001

Soltware Version - 7106821

Firmware Version 2994
Tested By Worawil T.
Test Completed On 28-Nov-22 3:25:24 PM
Result Summary
Resolution Test Pass
Sansitivity Test Pass
Precision Test Pass
Resolution Test Pass
Element Wavelength  Specification  Width

N (174.213 nm) 8,40 7.40

As (1B8.980 nm) 5820 642

C (193.027 nm) £11.50 B.OS

Mo {202,032 nm) SB.20 6.88

Cr (206.158 nm) 1£13.40 10.29

Zn (213,857 nm} =870 743

Pb (220.353 nm) 59,50 B.06

Co (228,615 nm) =17.20 10.85

Ba (230.424 nm) 9,40 7.87

Mn (257.610 nm) =13.20 9.47

Mn (260.588 nm) %20.30 1641

Cr (267.716 nm) 511,00 B.93

Cu (324.754 nm) £25.00 18.01

Cu (327.295 nm}) £14.20 1272

Sr (338.071 nm) =33.50 28.00

Ba (455.403 nm) =44.00 az.oa

Sr {460.733 nm) 536.00 20.22

Ea (483,408 nm) £36.00 30,03

Ba (814.171 nm) S42.00 28.64

Ar (675.283 nm) 274,00 65.28

K (765,491 nm) = B0.00 61.84

Page 10f3
MNovember 28, 2022 4:16:06 PM
MY 15330001
Page 18 /27
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Instrument's Test Report

Agilent CrossLab Compliance Services

Document Name: Instrument's Test Report
Sensitivity Test Pass

Radial
Element Wavelength Specification Method  Ratio Standard Blank

. As (188,980 nm) 2450 SRBR  124.4 1263.4 89.1
Se (196.026 nm} 2410 SRBR 744 903.6 1128
Zn (213,857 nm) 214210 SABR 41598 538796 198.0
Pb (220,353 nm} 2460  SRBR 1918 3092.4 2235
Mn (257,610 nm) 23518.0 SABA 120831 3030641 6265
Al (396,152 nm) 234 SBR B0 413071 4600.0
Ba {493.408 nm) 2340 SBR 103.1 1275727.5 12253.3
K (766.491 nm) 218 SBR 38 1111098 22733.2

Aoial
Element Wavelength Specification  Method  Ratio Standard Blank
A5 (188,980 nm) 22080 SRBR 2508 3667.4 192.0
Se (196.028 nm) 2158.0 SRER 172.2 29022 2391
Zn {ZDE.ZM ) 2340 : SABR 13605 178462 168.8
Zn {213.857 nm) =1743.0 SABR 1297 200493.0 480.0
Cd (214439 nm) 242270 SHRER B255.8 156439.2 a57.4
Pb (220.353 nm) 23200 SABR  666.7 16502,1 571.0
Mn (257610 nm) 2 10625.0 SRER 39180.3 1593731.9 1651.2
Cr (287.716 nm) 210480 SABR 4862.3 1764232 1287.2
Cu (324.754 nm) =180 SER 857 2680738 40203
Al (396.152 nm) 260 5BR 243 271032.8 10722.4
Ba (493,408 nm) 2600 SBA 2754 B034580.3  20068.7
K (766.491 nm) 2240 EBER 819 IETTEOS4  44370.4
Page 20of3
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 18 /27

Document Name:
Precislon Test Pass
Radial
Element W gl P M |
Value % RSD

As (188,980 nm) s 260 0.93

Se (196.026 nm) S 260 101

Zn (213.857 nm) £1.50 0.3

Pb (220.353 nm} S 280 0.41

Mn (257.610 nm) £1.50 043

Al (396,152 nm) 5150 039

Ba (493.408 nm) <150 0.65

K {766.491 nm) £1.50 029

Axial
Element Wavelength
Value % RSD

As (188.980 nm) £1.50 0.er

Se (196.026 nm) =1.50 078

Zn (206.200 nm) =1.50 042

Zn (213.857 nm} =1.50 0.51

Cd (214.438 nm) £1.50 0.50

Pb (220.353 nm) £1.50 043

Mn (257.610 nm) 51.50 0.50

Cr (267.716 nm) £1.60 043

Cu (324,754 nm) <150 048

Al (398.152 nm) =1.50 048

Ba (493,408 nm) 51.50 0.71

K (766.401 nm) 51.50 0.50

Page 3ol 3
Date: Movember 28, 2022 4:16:06 PM
System ID: MY 15330001
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Software verification

Dade: Monday, Movember 28, 2022

Windows User Name :  Admin

Install Type: NiA

Time: B4BIGPMIUTC  Host Mame: SIOVDV-HP
H17:00:00)

Buse Revision 101 Product Nome 1 ICP Bxpest

Number:

Additional Packages: HA

Base Reference File Name : ICPReferencfile xml
Summary :
Owerall Evaluation of Installation Check :PASS

File Report Summary

Mo missing flles or invalid files found

No sysieen file difference found

Files Registration Report Summary
Files Registralion check net regaired for this product

Registry Report Summairy

Registry enarles check ot reqiined for this product

Date:

System ID:

November 28, 2022 4:16:06 PM
MY 15330001

Page 21/27

© 2022 by Agilent Technologies

Document Name:

Certificate of Analysis Wavelength calibration solution -

CERTIFICATE OF ANALYSIS

Agilent Product Name: Wavelengin Calitiration Sciuticn for ICP-DES & MP-AES, & mp/L. S00mL
Agilent Part No: ssio0aman
Let No: 0012183521

Product Specifications

Anayte | Starting Mabeslal fyte | Starting Mutesln! | CAS 8 Cartifiad Canc.
A AN Nn Mn TANO65 | 6.0 £0.025 mgl
As As HNo [MH Mol 13106-76-2 | 5000 + 0.025 mglL.
Ba BN ] H THOOZ0 | 5000+ 0.025 mpll
cd Cd [ [ T4024 | 5001 £ 0.025 mpl
Co Cao [ Se T7EA02 | 5000+ 0.025 mgh
Cr Br St | 10012768 | 50002 0.025 mglL
Cu Cu Zn n THOGEE | 4999+ 0.025 mgll
K D, TSrTe |

Matrin: 5% HNDy

Intended Use: This achition is intended for use a3 o centified reference material or calibration standard for inductively
coupled plasms optical emission spectroscapy (ICP-OES), inductivaly couplad plnlln mass spectrometry (ICP-MS), atomic

absorption spactroseapy (Rame AAS or GRAAS), plasma atosmi [MP-AES),
xaay {XAF1. and othor for slemental analysis.

& ility: Thiz CAM was 2 imder 8 quality system thit i rogistorad to 150
9001, 150 17034 and IS0/IEC 17825, This CAM was grep the certified ahown sbove by

mathods using singis-slement concentrates that wens centified using the “High Porformance ICP-0ES” protoeo] doveloped by
WIST and ara directly tacaable to the NIST SAMa listed balew. This solution was stabilizad uslng high purity nitrc ecld
(HND3) #nd diluted with fiftered §0.22pm|. 18 M-ohm deionized water. The balsnces vied in the preparatian of this CRM are
callbreted ragularty with tracaabiliy to NIST. All volumlm: d1|u5w|a are perlomed in Class A calibratod nlaum The
certifind Wl iined based up: 83 Sacendary verifi

concentrations was pefanned using IGP-OES that was calibreted and//or refercncod againat NIST SRMs: 31018, 3103a,
31042, 3108, 3113, 31123, 3114, 31419, 3132, 3134, 3138, 3126, 3149, 3153, and 3168, Tha uncartainty sssociated with each
cenified lion represants the expandad at the B5% i using a coverage factar of k=2,

for Use: Agilent that the tharoughly mixed by repeated shaking or swirling of the
bottie immediataly pliot 19 ise. Ta achizve the highest accuracy the analyst showld: (1) use endy pra-cloaned containars and

fr) v the CAM's original contalnor, (3} use & minimun sub-sampln size of GODGL (£)
make diulions using :ahbmnd balances or cartifeed velumetric class A flasks and pipettes, {5} dilute to velume using the
same matrix a3 the ariginel CAM, and (B} nover pour used product back into the original container. The sclution should be
kept tightly capped and stored undsr nonmal labaratary conditions. Do net freere, heat, o expast to direct sunlight.
Minimize expesire te meisture or high humidity.

Page1ald

Date:
System ID:

MNovember 28, 2022 4:16:06 PM
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Document Name: 'Certiﬁca_te of Analysis Wavelength calibration .'éolution Document Name: . C_ertrﬁcat.e of Analysis Wavelp_ngth calibration selution

5} Agilent

Hatard izn: Aufor o the Safery dhich at g s

Perlad of Validity: Agllert ensures the eecuracy of this sclution wntil the expirtion date shown below, provided the
Instructions for use are followed. Disring the pesied ef velidity, the purchaser will bo natified ¥ Usds product bs recallsd due to
wny sigrificant changas in the stability of the sakusion.

Buido 3%, nplicxte samples of the finished selal)
Aezsamant of Homaogemeity sed Subility. Tc et spaifing in the
Instruetiens for Use, s doing ao wil imvalidate the enrtfied wwions and woertalntios.

precady st with thy of 150 17034 and 150
Jth O5F B-13

Sample lot approver;

Date of rulzaso: 21 January 022 i —— i

Date of axpiration: 31 July 2023 Ciwck Goodrauw, Cardfying Dfficar *  Registered 10 150 9001

ty {TUV NORD Cert. Fleg. Vo, 44 100 16980231
+  Acemdited to 50 17034~ Ganeral Reguiramarets lor the Competence of Refarence Maturial Praéucars
(AZUA Cort. N 204,02
© |80 17034 reformnens addelonad mqubements apaciod in 150 Buida 31 and 150 Beifs 35
+  Aczedited o IS0/IEC 17315 - General T the | Testiog and “an Labioratarics [A2LA Cart,
Mo, 28480}

° LOC Sadusds 278 Akt Road Warchassr, TH EIES}
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® 2022 by Agilent Technologies Agilent CrossLab Compliance Services

This signature page was ted and published b the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification cnmpnnerits: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Waorawit Timakul
Logged On User Name: worawit timakul@agilent.com
November 28, 2022

Executed protocol and published this original version of document

Signature Creation Date:

Reason for Signature:

Regulatory Disclaimer

This decument prevides a protecol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our

P of gulations as well as industry best practices. The document is designed to provide an imporant component of a complete
pack Validation d ds upon many factors and use of this protocol alone does not assure li Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.
Warranty
Agllent Technologies makes no by of any kind to this material, including but net limited to, the implied warranties or merchantability and fitness far

a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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User Mama: wise

Hostname: 3CEY2.2

0 HW ICP 5100 Envi researc Transaction log :

i ate. November 20, 200

Syarun Y

Time Transaction Activity Type of Transaction Optional Information
State Perdormed
Movember 28, 2022 Audit SessionCreated  Session Mone
402:15 PM
November 28, 2022 Slart Configuration Sesslon Nane
4:02/15 PM
MNovember 28, 2022 Audit Enfitlement Licensing User is FieldEngineer and
4:02:15 PM does nol require an unlock
code
Mavember 28, 2022 Audil Eaploaded Session EQP details for primary
4:06:30 PM technique [Es]-
Fila path:
[ProtocolPacks/Es/Configurali
ons/2.50VE s 02.50.eqp).
EQP File Name:
[E=.02.50.eqp], EQP Name:
[AgileniRecommended]
November 28, 2022 End Configuration Seasion Mane
4:06:32 PM
Movember 28, 2022 Start Quedification Session o
4:06:35 PM
Nevember 28, 2022 Start Execution Preparation : 5100 VOV: None
#4:06:36 PM Quaiitative Test - Mo setpaints
associaled
MNovember 28, 2022 End Execution Preparation : 5100 VOV: Run Count : 1
4:07:38 PM Qualitative Tast - No setpolns
associsted
November 28, 2022 Start Execution Instrument Tests : 5100 VDV:  None
4:07:38 PM Cualitative Test - No setpoints
associated
November 28, 2022 End Execution Instrument Tests : 5100 VDV:  Run Count : 1
40852 PM Qualitative Test - No selpoints
associaled
Page1/2
Date: MNovember 28, 2022 4:16:08 PM
System ID: MY 15330001
Page 26 / 27




© 2022 by Agilent Technolagies E - < ; - Agilent CrossLab Compliance SEM

ki e ¥ 5 e S 1" , _ :
PerkintEimer
0Q HW ICP 5100 EmrI_ researc Transaction log : FOF :he Better
Time Transaction Activity Type of Transaction Optional Information
State Performed
MNovember 28, 2022 Start Execution Autosampler Operation : Nane
4:08:01 PM Autesampler 1 - SPS4!
Qualitative Test - No setpoints
associated
o, W, M. e e PinAAcle 900Z
Qualitative Test - No setpaints
assacialed . u
o otn i . Preventive Maintenance Report
4:09:08 PM 8 :
Movember 28, 2022 Start Reporting Session MNone
4:09:09 PM
Movemnber 28, 2022 it Reporling Sessian Report Generated :
4:14:49 PM Cartificate
Movember 28, 2022 Audit Reporting Session Report Signed : Certificate
4:15:27 PM PDF Name: 0Q HW ICP
5100 Envi
researc_20221128_Cerlificat
e_1.paf
User Name:
worawit imakul@agilent.com
Full Nm of Signer: Worawit
Tirnakul
Reasan for signature:
Exvcuted protacol and
published this original version
of document
MNovember 28, 2022 Audit Reporting Session Report Generated ; Report
.1115:43 PM
Company Name: ENVIRONMENT RESEARCH
Instrument Location: 25/114 M.6, THANON NGAMWONGWAN
Page2i2 THUNGSONGHONG, LAKSI, BANGKOK, 10210
Instrument Serial No.: PZAS519031401
Date: 30-Jun-2023
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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PinAAcle 900Z Preventive Maintenance (PM)

Company Name: ENVIRONMENT RESEARCH

Component List

Address

25/114 M.6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKSI, BANG
(Instrument Location):

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Serial Number: PZAS19031401 PM Number: 172
Customer Name K. RAIWIN Telephone 099-182-9241
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273780
Engineer Name: Number:
Date PM Performed: 30-Jun-2023 Next PM.Due 30-Dec-2023
(DD-MMM-YYYY) Date:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370144 Rev.9 A January 2018 % " .
v PerkintEimer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900Z by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
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 authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever 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. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
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, PerkinEImer 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.

Part Number
Description uanti
(if applicable) B Q ty
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number o . Expired
) 3 Description ualit Batch/Lot #
(if applicable) 2 Q v / Date (mm/yy)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 | 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number . . Expiration
3 ) Description uantit Batch/Lot #
(if applicable) P Q v / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

IPinAAcle 900Z Preventive Maintenance (PM)
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Additional Tools Required for PM
Procedure Checklist
Part Number _ . A
. N Description Quantity Serial #
(if applicable) Use (v ) to check off those steps in the checklist that have been completed.
B3100652 . NA
Or N9307029 Electronic Flow Meter 1 1. General:
B0505495 Test Jig 1 NA VI Review the instrument performance with the customer and document any recent
problems.
03030997 System 2 EDL Driver 1 03030997 ) .
¥ Inspect the customer log book and make any appropriate PM entries.
N3050605 As System 2 EDL 1 16148 ¥l Perform general inspection of system for cleanliness.
N3050121 Cu Lumina HCL 1 092216-010130
2. PCInstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160
VI Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190 3. Mechanical:
N3050119 Cr Lumina HCL 1 091911-020150 ! Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

W/ Clean exterior of the instrument.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥l Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

W Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

VI Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

¥ Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

I/l Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

V) Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary.

I Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

W Perform Cooling System maintenance if needed per SDB# COSY005.STN.

V! Check auto sampler operation.

[ Perform an auto sampler check valve test as described in the Service Manual.

¥ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as
described in the Service Manual.

W Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

¥/ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

I/ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

/| Check furnace open/close function

IPinAAcle 900Z Preventive Maintenance (PM) Page 3 of 7 I I PinAAcle 9007 Preventive Maintenance (PM) Page 4 of 7 I




4. Electrical:

W1 Inspect PC boards. Clean if necessary.

¥ 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:

¥ Inspect and clean the sample compartment windows, if needed.
V) Inspect and clean the furnace windows, if needed.

W Inspect and clean the GFTV camera lens, if needed.

W Inspect optics. Clean or replace if necessary,

6. Gasses:

V] 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.
W Verify that the air filter element is dry. Replace if necessary.

7. After PM Performance tests [THGA]:
7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 255 Passed
External Flow Rate 100 mL/min £ 10 mL/min 105 Passed

7.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0011 Passed
Standard Deviation S0 0.0003 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results < 7.0 pg/0.0044 A-s 6.6 Passed
Precision <2.0% 1.47 Passed

I PinAAcle 9007 Preventive Maintenance (PM) Page 5 of 7 I

7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter

Results

Specification Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 15.4 Passed
Zeeman Ratio 0.52+0.04 0.52 Passed

8. Review:

/] Review with the customer PM work performed.

V] Review with the customer routine maintenance procedures.

V] Discuss recommended customer supplied materials to have on hand.

W Attach PM sticker.

I PinAAcle 900Z Preventive Maintenance (PM)
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Additional Comments
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBERATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANCGKOK 10250 = e
. E . NSC-TISI-TIS17025

TEL. 0-2717-3000-27  FAX.(-2719-9484 CALIBRATION D008

Additional Comments Regarding the PM

o Atomic Signal (Peak area)
Zeeman Ratio = Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1456

0.1456+0.1293

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900Z
have been completed.

This PinAAcle 9002 Passes /| Fails C1 the preventive maintenance.

Review of Preventive Maintenance:

Date:
30-Jun-2023

Authorized PerkinElmer Representative:

Authorized Customer Representative:
30-Jun-2023

(DD-MMM-YYYY)

I PinAAcle 900Z Preventive Maintenance (PM) Page 7 of 7 I

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Malee Butkruea
{ ) Saithip Meangmai

{ A Warakorn Lemgagtrakul

Issue Date :

This cenific

Cert.No.: 22CH1759

Page.: 1 of 2

Conductivity Meter
HM DIGITAL
COM-100
PONPESB63548
NO.4

Used Item

27 December 2022
27 December 2022
2212-0734WN-8

Environment Research & Technology Company Limited.
25/114 Moo 6, Sol Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

(25 +25) ‘C

(50 + 15) %

In -house method :

- CP-CHS : based on direct measurement by
using certified reference material (CRM)

Approved Signatory

28 December 2022

The Uncertainties are for a confidence probability of approximately 95%

ity not be reproduc

d other than in full, except with the prior written

Approval of the bead of Corparate Sesvices 3 : Equipment Calibration and Testing Services,

A 0048996
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Cert.No.: 22CH1759

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument ;-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224 130RC003 221484 17 Apr 2023

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

Conductivity Solution Manufacturer Lot No. Exp. date
*100 pS/icm Thermo Scientific 152101 14 Apr 2023
1413.0 uSlem CPA Chem 823328 20 June 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.1) c
3. This certificate is valid only to the itern calibrated on date and place of calibration,

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: PONPE5863548

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UuUC* Reading UUC* Reading of Measurement factor
(%) k
*100 puSicm 95.6 uSicm 96.8 uSicm 5.1 uSiecm 2,00
1413.0 pSicm 1370 pSicm 1410 pSiem 11 uS/cm 2.00
Remark - UUC* = Unit Under Calibration

- *=Not NSC - ONSC Accredited

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

-00o0-

a 1142233

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;% i

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ‘,_4/;-_'__—\\“‘\.\_:5 I
53418 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 “atiae® ;Jsc-;lél-n.;u;nz:
TEL. 0-2717-30¥-27 FAX, 0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM32
Page: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( Pornthippa Tameyakul

( #/) Malee Butkruea
() Suwit Imjai

Issue Date :

Hot Air Oven
Memmert

UF 110
B414.0652
ERTC-L-In.-088

Environment Research & Technology Company Limited.
25/114 Moo &, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi,

Bangkok 10210

Laboratory (ERTC)

4 January 2023
4 January 2023
(26+10)°C
(50%30)%

Preecha Hiahib

Approved Signatory

16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may net be reproduced ather than in full. except with the prior written

Approval of the hewd of Corporate Services 3 Equipment Calibration and Testing Services

A 00493189
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Equipment : Hot Air Oven Cert. No.: 23TM3z2
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2301-00020N-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T,
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
e D Beginning Finished
-,:2 P Temp. ( °C ) 28 32
REL.Humid. { % ) 60 55
= o AC Supply { Volt ) 220 221
3 fred )
H 8 he g Ref. Std. ID No.: @
T T / Calibration Point
el fy e
< D”?.};_L at Position:| (104)°C | (180)°C
" 1 21-17RTD-01 | 22-177G-01
2 21-17RTD-02 | 19-17TC-02
- 3 17RTD-03 | 19-17TC-03
Probe Installation Details : Dimension of Chamber : 4 17RTD-04 | 19-17TC-04
a= 50 em D= Qe m 5 {7RTD-05 | 19-17TC-05
b= 50 em WiE 008 m 6 17RTD-06 | 19-17TC-06
c= 50 cm el 088 7 17RTD-07 | 19-17TC07
CHpRR X RIT e 8 17RTD-08 | 19-17TC-08
_9(ref) | 17RTD-09 | 19-17TC-09

a 1142804

Equipment : Hot Air Oven Cert. No.: 23TM32

Condition As-Received : Used Item Page: 3of3

Reference : 2301-00020N-3

Resuit of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uucH Temperature Temperature Overall Coverage

Uncertainty|

Point Setting Reading stability uniformity Variation Factor
(*C) (°c) (cy (x°C) (c) (c) (£°C) Kk
104.0 104.0 104.0 0,10 0.95 1.6 0.42 2
180.0 180.0 180.0 0.29 1.8 3.3 1.4 2

Calibration Measured Temperature ( °C )
Point Paosition
(°C) 1 2 3 4 8 6 7 8 9 (ref.)
104.0 104.630 | 103.574 | 103.239 | 103.951 | 104.422 | 104,052 | 103.192 | 104.041 104.089
180.0 179.591 | 179.816 | 178.321 | 179.612 | 181.116 | 179.997 | 178.605 | 179.735 179.508

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperalures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-olo-
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Calibration Certificate ID
TH2036-003-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

Calibration Certificate ID METTI.ER TOI.EDO Sery

TH2036-003-011723-ACC-TH

Measurement Results

Repeatability

+66 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIERATION D082
Accuracy Calibration Certificate
Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
crcertambers M ANV
*033261785¢6

Weighing Device

Test Load: 100 g

I T TN o

1 99.9999 g N/A & As Lot

2 99.9999 g N/A

3 99.9999 N/A ; o

4 99.9998 g N/A ol

5 99.9999 g N/A 2d;

6 99.9998 g N/A a 14!

7 99.9999 g N/A ;

8 99.9999 g N/A

9 99.9999 g N/A

10 99.9999 g N/A

m::;ﬁ 0.00004 g NIA
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204S/01 Asset Number: ERTC-L-IN-088
Serial No.: B334691537 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: S Terminal Asset No.: N/A
Room: 504
Max. Capacity Readability (d)
1 2209 0.0001g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

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

T et [ ay |

As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023
Approved Signatol
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 1 0f 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing calibrati Y.

Test Load: 100 g

1 99.9999 g N/A
2 100.0000 g N/A
3 99.9999 g N/A
4 99.9999 g N/A
5 100.0000 g N/A
Maximum h
Deviation 0.00019 NA As Found
The "d" in the graph rep! the readability of the interval in which
the test was performed.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 2 of 5
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.


Arnon S
Rectangle


Calibration Cerfificate ID METTI_ER TO'_E DO :_‘ .

TH2036-003-011723-ACC-TH

Calibration Certificate ID MEITI_ER TO I_E DO :_‘ .

TH2036-003-011723-ACC-TH

Error of Indication Remarks

As Found FACT adjustment functionality activated
Reference Valus Indication Error of Indication Expanded Uncertainty k Equipment condition: Good
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2 o .
2 0.0500 g 0.0500 g 0.0000g 0.12mg 5 Next calibration according to customer's procedure
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2 Calibration data not decide by calibration laboratory
4 0.5000 g 0.5000 g 0.0000 g 0.12mg 2 End of Accredited Section
5 1.00009 1.0000g 000009 0.12mg 2 The information below and any attachments to this calibration certificate are not part of the accredited calibration.
6 5.0000 g 5.0000 g 0.0000 g 0.13 mg 2
7 10.0000 g 10.0001 g 0.0001g 0.13 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001g 0.23 mg 2
10 150.0000 g 149.9999 g -0.0001g 0.34 mg 2
11 200.0000 g 199.9999 g -0.0001g 0.38 mg 2
: As Found
@ AsLeft

=

E

5

5 _____________ For improved legibility of the graphics

‘_é - only increasing measurement points

3 o o are shown and measurement points

1 close to zero are not displayed.

£ !

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

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

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.
Weight Set 1: OIML E2

Weight Set No.: Ws57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Thermo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022

Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

S METTLER TOLEDO Ser

TH2036-003-011723-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10°/K ( i W

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation ] L]
As Found e I I Ca e

1 0.0001g 2209 Uq = 0.12mg + 0.00474 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As As
Net Indication As Found As Left « J

0.0220 g 0.12 mg 0.55% N/A N/A Found Left
0.2200 g 0.12 mg 0.055% N/A N/A
2.2000 g 0.13 mg 0.0059% N/A N/A
22.0000 g 0.22 mg 0.0010% NIA NIA The weighing device meets the given The weighing device meets the given
220.0000g 1.2mg 0.00053% N/A N/A process requirements. process requirements.
T Tests Performed: | As Found As Left | No adjustments/modifications made. As Left results
e | correspond to As Found.
£ £ | '
£ £
] ] 1L .
- Process Requirements
S 2
g E | Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
3 g .l
2
|
¥ i A o s A A Safe Weighing Range
Weighing Range ['%] Readng [g]
As Found As Left
H
i
E Amtartew Mauurmrrvent Urostaerty (%
|
2
T
2000t g
Feseztatarty
While the values in this graph reflect the actual calibration results, the inty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.
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Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Ser

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors
Safety Factor

| Tolerance 1 2 3 5 10
0.1% 0.11794 g 0.23700 g 0.35721¢g 0.60113g 1232159
0.2% 0.05883 g 0.11794g 017733 g 0.29696 g 0.60113g
05% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g

1% 0.01174¢ 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174g 0.01762g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174g 0.02350 g

Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Se

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safety Factor
Tolerance 1 2 3 5 10
01% 0.11794g 0.23700 g 0357219 060113 g 1232159
0.2% 0.05883 g 0.11794 g 0.17733g 0.29696 g 0.60113 g
0.5% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C
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Measurement Results

Results Summary

Repeatability Eccentricity Emor of Indication
As Found v v v
As Left v v v
+" = Passed
X = Failed
1\, = Safety Factor not met
Repeatability
Test Load: 100 g
As Found
Tolerance Control Limit Std. Deviation Result $Std. Deviation Result
0.1% N/A N/A N/A
0.2% 0.00005 g 4 1
0.5% 0.00013 g v v
0.00004 g* 0.00004 g*
1% 0.00025 g » »
2% 0.00050 g v v
5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

As Found As Left
Tolerance Control Limit Deviation Result Deviation Result

0.1% 0.0500 g v v

0.2% 0.1000 g v v
0.5% 0.2500

? 9 0.0001g .4 0.0001g b8

1% 0.5000 g v v

2% 1.0000 g v v

5% 2.5000 g v v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
©METTLER TOLEDO Page 3 of 4
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Error of Indication

Calibration Certificate ID
TH2036-003-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0082

Accuracy Calibration Certificate

As Found
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 025009 | 0.5000g | 1.2500g
100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 075009 | 1.5000g | 3.7500g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
v v v v v v
As Left

Control limits for various weighing tolerances

0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A

50.0000g | 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000g | -0.0001g | 0.0500g | 0.1000g | 02500g | 0.5000g | 1.0000g | 2.5000g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 075009 | 1.5000g | 3.7500g
20000009 | -0.0001g | 0.1000g | 02000g | 05000g | 1.0000g | 2.0000g | 5.0000g

T v v v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.1.11
Report Version: 2.16.30
Form Number: F103C
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Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
ik [ T
*033261785¢6x
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204S/01 Asset Number: ERTC-L-IN-088
Serial No.: B334691537 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: S Terminal Asset No.: N/A
Room: 504
1 2209 0.0001 g
Procedure

Calibration Guideline:
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)

CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

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

As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023
Approved Signatol
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 10f5
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Calibration Cerfificate ID

TH2036-003-011723-ACC-TH

METTLER TOLEDO S«

Measurement Results

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO S«

Error of Indication

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.12mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.12mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.12mg 2
6 5.0000 g 5.0000 g 0.0000 g 0.13 mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.13 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001g 0.23 mg 2
10 150.0000 g 149.9999 g -0.0001g 0.34 mg 2
1" 200.0000 g 199.9999 g -0.0001g 0.38 mg 2
s As Found
1.4 <
@ As Left
B
go
5
5 1l P S e | | For improved legibility of the graphics
‘_é e only increasing measurement points
3 o - - - are shown and measurement points
1 close to zero are not displayed.
£

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

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

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Repeatability
Test Load: 100 g
As Found As Left As Found
1 99.9999 g NIA @ AsLeft 1 (Test Paint)
=54
2 99.9999 g N/A . |
3 99.9999 g N/A A :
4 99.9998 g N/A 3d
5 99.9999 g N/A 2d!
6 99.9998 g N/A g N gl 3
7 99.9999 g N/A [T ; [
8 99.9999 g N/A
9 99.9999 g N/A
10 99.9999 g N/A
8 4
Standard
‘ Deviation ‘ 0.00004 g N/A
7 5
6
The "d"in the graph rep! the ility of the i al in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Leit Pl e
Ve
1 99.9999 N/A
g od
2 100.0000 g N/A |
3 99.9999 g N/A &
4 99.9999 g N/A ?
5 100.0000 g NIA . 1d | d /
\\\_2 |s
Maximum 0.0001 N/A -
Deviation 0018 As Found
The "d" in the graph rep the ility of the interval in which
the test was performed.
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Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
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Calibration Cerfificate ID 0 0 C
TH2036-003-011723-ACC-TH METTI-ER T I-ED b L

Calibration Certificate ID 0 O
TH2036-003-011723-ACC-TH MmI-ER T I-ED

Remarks

Measurement Uncertainty of the Weighing Instrument in Use

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10°/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Linearization of Uncertainty Equation

As Found

1 0.0001 g 2209 Uq = 0.12 mg + 0.00474 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Net Indication As Found As Left
0.0220 g 0.12mg 0.55% N/A N/A
0.2200 g 0.12mg 0.055% N/A N/A
22000 g 0.13 mg 0.0059% N/A N/A
22.0000 g 0.22mg 0.0010% N/A N/A
220.0000 g 1.2mg 0.00053% N/A N/A

Abasiute Uncertainty [mg)
Relative Uncertainty [%]

Weighing Range [%] Readng [g]

As Found As Left

Software Version: 1.23.1.11 ©METTLER TOLEDO
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

Attachment to Calibration Certificate: MmLER TOLEDO C
-

TH2036-003-011723-ACC-TH
GWP® Certificate

Minimum Weight

( ;W P® As Found Minimum Weight Table
Minimum weights for different weighing folerances and safety factors
Safety Factor
i | Tolerance 1 2 3 5 10
rtlfl t i 0.1% 0.11794 ¢ 0.23700 g 0.35721g 0.60113 g 1.23215g
0.2% 0.05883 g 0.11794 g 0.17733 g 0.29696 g 0.60113 g
0.5% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g
5% 0.00235g 0.00470 g 0.00704 g 0.01174g 0.02350 g

As As
« Pass: The determined minimum weight meets the requirement for the smallest net weight.

Found Left

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
The weighing device meets the given The weighing device meets the given Safety Factor

process requirements. process requirements. ‘ Tolerance 1 2 3 5 10
0.1% 0.11794 g 0.23700 g 0.35721g 0.60113 g 1.23215¢g
Tests Performed: | As Found As Left | No adjustments/modifications made. As Left results 02% 0.05883 ¢ 0.117949 0.177339 0.296% g 0601139
correspond to As Found. 0.5% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
. 2% 0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g

Process ReqUIrements 5% 0.00235g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
V Pass: The determined minimum weight meets the requirement for the smallest net weight.

Safe Weighing Range At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

5: The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
E sk s st Licarimirty PU) until test occurred. For the past, itis necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive
é_‘ measure to apply for future measurements.
Wiaighng Totenance: 14
{_.ff Notes on minimum weight values in above table:
(f 1. If "N/A" is shown above, no appropriate value could be calculated.
S Safe To Weigh 2. METTLER TOLEDO is not responsible for the definition of the process requirements.
== ]
S — CmcRcy
0000t g 0MiTdg 000 g
Floachatuity Smutheal K Wt
Mrsrum
poink

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Ser

GWP® Certificate

Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH

METTLER TOLEDO Se

Error of Indication

Measurement Results

As Found
Results Summary
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
As Found 0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
s Loft 50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
@ = Passed 100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
% - Failed 150.0000 g -0.0001g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
= Failet
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
1, = Safety Factor not met
Y Re v v v v v v
Repeatability As Left
Control limits for various weighing tolerances
Test Load: 100 g Reference Value 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
- s ]found As]Lefl 50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
Tolerance Conirol Std. Dovi Result Result 100.0000g | -0.0001g | 0.0500g | 0.1000g | 025009 | 0.5000g | 10000g | 2.5000g
0.1% N/A N/A N/A
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
.29 . '
0-2% 0.00005 g ! 200.0000 g -0.0001g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
0.5% 0.00013 v v
- 9 0.00004 g* 0.00004 g* Res v v v v v v
1% 0.00025 g v e
2% 0.00050 g . bd The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
5% 0.00125 g v W limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.
The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
Eccentricity
Test Load: 100 g
As Found As Left
Tolerance ol Limit Deviation Result Deviation Result
0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500
> 9 0.0001g * 0.0001g S0
1% 0.5000 g v v
2% 1.0000 g v v
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
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Agilent 8890 GC Preventive Maintenance Checklist

Agile
CrossLab

From insight to Oulcome Introduction
Agilent CrossLab Start U p Services Customer Information
A i I ent s Customers should provide all necessary operating supplies upon request of the engineer.
g 8 8 9 0 G a S C h rO m atog ra p h s A customer representative should be available to the engineer while performing the preventive

maintenance procedures.

pl‘eve ntlve M al ntena nce Chec k“ St « Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

« If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

e Formore information about Agifent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/praducts/crosslab-instrument-services/service-repair

Agilent Preventive Maintenance provides factory recommended service for ‘ The Agilent C ' llab ith others about
your analytical instruments to assui ® e Agilent Community is an excellent place to get answers, collaborate with others abou
reliable operation and the accuracy of your results, = applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.
Delivered by highly trained an_d certified service engineers using genuine Agilent parts and supplies, Agilent = To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
z;‘:_::::;eaﬂﬂge”anlfeT%fo‘:geikﬁVemhfng you need to reduce unplanned downtime and keep your systems training options, which include online, classroom and onsite delivery. A training specialist can work
ir peak. This checklist will be completed at the end of the servi directly with you to help determine your best options.
of the preventive maintenance activities. rvice and provided to you as a record Y y P yo op
o Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,

quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

o Need technical support, FAQs, supplies? - visit our Support Home page
hitp://www.agilent.com/search/support.

e Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at hitps://www.youtube.com/user/agilent.

Revision: 2.01, Issued: Septernber 14, 2021

Agile Docurnent Number; DO013610 Z 7
DE number; 44166.7597222222 Page of

@ Agilent Technologies, Inc. 2021
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Agilent B890 GC Preventive Maintenance Checklist

Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

= Only select those pages that relate to the system or module being serviced.

= Complete empty fields with the relevant information.

s Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v".

= Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.

« Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

= Complete the fields for page numbers at the foot of each selected page

» Complete the total number of pages field in the Service Completion section

e Ask the customer to sign the Service Completion section including the customer’s and your
signature.

Additional Instruction Notes

e Check for any active service notes for this unit. If there are any applicable "Safety” or "Modification
Recommended” Service notes, plan to implement the changes on this unit before deing any
qualification service,

= Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.
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Agilent BB90 GC Preventive Maintenance Checklist

System Information
Ei( Check this box if an instrument configuration report is attached instead of completing the table

below.

Instrument System Name and ID

V/Szi95401l
Labwﬁ’“fg

List the Serial Numbers of each
Component

e~ -7 -5
:-l':::;:l::m System Site and EM\".I-YU”M!' %‘eq WL\

List System Component Product Numbers

1. 645\ A ENZNG 5125
2. 6951A N 22002
3 e Y50k Vs 212540
4

5

6.

7.

8

9

10.

Preparation

& Discuss any specific issues with the customer before starting.
Review the instrument logbook for recorded problems and comments.
@ Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.
™ Check for proper installation of parts, assemblies, sensors etc.
@" Check system for required installation of components, settings as defined by current Service Notes.
€l', Check for required firmware updates and verify with customers if they would like them installed.

ﬂ/ Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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Agilent 8890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

= Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
b Inspect internal connectors for proper contact and placement.
E  Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
@ Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
& Verify aperation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

inlet and detector consumable replacement

a Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (V1).

& If the inlet system Is used in Split Mode with viscous samples, inspect and clean the split vent tube an
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ For the inlets installed, perform inlet maintenance using the Maintenance procedure from the Browser
User interfaces. Record the results. {Leak and Restriction Test)

& 1f the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

@~ Zero all pressure sensors using the Browser interface,
Lﬂ/ Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User interface,
Record if test passed or failed in the results table.

Note: If the PM is done in preparation for an Operational Qualification, then the pressure decay test
defined within that protocol can be used for the PM.
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Agilent 8890 GC Preventive Maintenance Checklist

ALS Maintenance

O Section NOT applicable

@ Check all cabling and configuration settings between GC, tray, and injectors.
K Vacuum or remove any dust, especially around fans.

g Check operation of all fans.

@ Ccheck syringe for smooth plunger operation.

& Check for smooth operation of the needle support - clean if necessary

Restore Instrument

o Restore the normal operating conditions or customer method using the Browser interface or Data
System.

o Purge the system with carrier flow for 15 minutes

4 Bake out the system, then restore the normal operating conditions

A After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

@~ Perform a chemical checkout. If this s a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.
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Agilent 8890 GC Preventive Maintenance Checklist

Signature Page

Service Review

O  Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/logbook.
Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbook based on the customer's request.

@ Complete the Service Engineer Comments section if there are additional comments.

@ Review with the customer this service, parts replaced, and test results obtained.

0O  Ifthe instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's IQ records.

0O Supply the customer with a copy of the Smart Alerts flyer.

O Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.

PM Test Results Table

Agilent

Cross

Test description Before PM Service After PM Service
Front detector output NS 25t/
Back detector output (‘J[d Y 9.2
AUX 1 detector output (N /o 2%24
AUX 2 detector output (F PPt N BT L)
Test description Expected test result | Actual test result
Leak and Restriction Test after front inlet
maintenance Paes f kil
Leak and Restriction Test after back inlet Pass
maintenance [9‘?49
Leak and Restriction Test after front inlet Split Vent Pass
Trap replacement P Ag4
Leak and Restriction Test after back inlet Split Vent Pass \
Trap replacement P‘ﬁf
Front inlet pressure decay test Pass Fﬂ{"
i}
Back inlet pressure decay test Pass Fﬂﬁ-
Revision: 2,01, Issued: September 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist

PM Paris List Table

Note: The following kits are recommended for caplllary and purged packed inlets. If this is a general PM

Agilent
C

and the customer has a preferred set of consumables, you may use the customer's consumables.

L[08S

Taer

Product or
model# where Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 88906GC 2
2 8890 GC N
SSL Capillary Inlet PM kit, Split 5188-6496 s
SSL Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 s
SSL Capillary Ultra Inert Inlet Splitless 8890 GC N/Ka‘—
Liner - Single taper with Glass Wool 5190-2293
SSL Capillary Ultra Inert Inlet Low B890GC
Pressure Drop Split Liner - with Glass N/ﬁ-
Wool 5190-2295
8890 GC
PP Inlet PM kit 5188-6498 sza,
Split vent trap PM kit, single cartridge B890GC [V
(for MM, PTV & V1) 5188-6495 ﬂa'
90 GC
MMI Cleaning Kit G3510-60820 o f"/&
8890 GC
PTV Septumless Head Rebuild Kit 5182-9747 V4
BBO0GC
PTV Septumless Head Teflon Guide 5182-9748 Nﬁ‘
Ignitor (glow plug) assembly with O- 8890 GC
ring 19231-60680 ]
8800 GC
FID Collector Rebuild/Cleaning Kit G1531-67000 Pi/ i
8890 GC | J
FID Collector Replacement Kit G1531-67001 / 4
2 8890GC
Standard .071-inch FID Jet 5200-0176 |
Universal .018-inch FID Jet 5200-0177 8890 GC {\J /ﬂ'
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Agilent 8890 GC Preventive Maintenance Checklist

Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion
Service request number, 50(56710 H Date service completed £ 5, J\"l‘-— Zﬂ 23
Agilent signature Customer signature

Total number of pages in this document a f tl?g;
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systerns
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record

of the preventive maintenance activities.



Arnon S
Rectangle


Agilent

CrossLab

Agilent 7890 GC Preventive Maintenance Checklist

Fram tnught to Qutzeme

Introduction

Customer Information

¢ Customers should provide all necessary operating supplies upon request of the engineer.
= A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

= Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

« If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

= For more information about Agilent Technologies services, pl visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

o The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

e Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

e Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consurnables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources,

e Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

e Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube com/user/agilent.

= 7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Installation. pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://wwwe.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide pdf
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer’s Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

e Only select those pages that relate to the system or module being serviced.

¢ Complete empty fields with the relevant information.

= Complete the relevant checkboxes in the checklist using either a “X” or tick mark “+".

e Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
= Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

» Complete the fields for page numbers at the foot of each selected page

= Complete the total number of pages field In the Service Completion section

e Ask the customer to sign the Service Completion section including the customer's and your
signature.

Additional Instruction Notes

= Check for any active service notes for this unit. If there are any applicable "Safety" or “Modification
Recommended"” Service notes, plan to implement the changes on this unit before doing any
qualification service.

= Do notimplement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.
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Agilent 7890 GC Preventive Maintenance Checklist

System Information

O Check this box if an instrument configuration report is attached instead of completing the table
below.

Instrument System Name and ID 0B /5UBTR
Instrument System Site and

Location E\qu[m\-\m«ﬁm‘ K&?E‘“’LL‘[ ? TQ(_\’l\ﬂQ[.)?‘p\) BUV"YOL‘DL

List System Component Product Numbers List the Serjal Numbers of each

Component
;3 &iq901 N 1644194
g G4413p CN 1650013 T
8. G4 1ap, Cn 19930150
4
5.
6.
7.
8.
9.
10.
Preparation

GI/ Discuss any specific issues with the customer before starting.

0 Review the instrument logbook for recorded problems and comments.

@ Save instrument control settings before starting the procedure.

@ Perform a general inspection of the system for cleanliness.

" Check for proper Installation of parts, assemblies, sensors etc.

0 Check system for required installation of components, settings as defined by current Service Notes.
& Check for required firmware updates and verify with customers if they would like them installed.

& Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detectar outputs before and after the
service is not possible.
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Preventive Maintenance Procedure

Clean and inspect GC

=1 Unplug power cord from the power source.

& Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

@ Inspect internal connectors for proper contact and placement.

O Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

=g Verlfy oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Q" Verify operation of all other fans - the inlet and EPC cooling fans.

& Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

L For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
_GC"- for the inlet(s) installed.

o Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V1).

@ If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@7 If the GC Includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor, Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 7890 *Advanced User Guide”.

&~ Perform inlet pressure decay test(s) as defined in the 7890 "Troubleshooting Manual”,
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

Record if test passed or failed in the results table,
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ALS Maintenance

O Section NOT applicable

@ Checkall cabling and configuration settings between GC, tray, and injectors.
Vacuum or remave any dust, especially around fans.
Check operation of all fans.
Check syringe for smooth plunger operation.

@ check for smooth operation of the needle support - clean if necessary

Restore Instrument

@ Restore the normal operating conditions or customer method using the Data System,

@ Purge the system with carrier flow for 15 minutes

@ Bake out the system, then restore the normal operating conditions

O After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

g/ Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.01, Issued: September 15, 2021
Agile Document Number: DO013618
DE number: 44166.7597222222 Page of ___

- - Agilent
@ Agilent Technologies, Inc. 2021

CrossLab

Froe Insight 10 Duteome

Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

@ Attach available reports/printouts of all tests to this documentation.
a’ Record the Preventive Maintenance service activity in the customer's records/logbook.
{ Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
m’ Complete the Service Engineer Comments section if there are additional comments.
E'i/ Review with the customer this service, parts replaced, and test results obtained.
Q

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's 1Q records.

O Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.

5]

7890 GC Test Resulis Table

Detector Signal Outputs Before PM Service After PM Service
Front detector output NN iy
Back detector output ( (

AUX detector output ) }
Pressure decay test Expected testresult | Actual test result
Front inlet pressure decay test Pass Pg\s[

Back inlet pressure decay test Pass F.r,’\s'l
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7890 Parts List Table
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The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the

customer has a preferred set of consumables, you may use the customer's consumables.

Product or
model# where | Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B |
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer /
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner -
with Glass Woal
PP Inlet PM kit 5188-6498 7890A/B
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B
PTV & VI)
MMI Cleaning Kit G3510-60820 7890A/B \
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B J
PTV Septumless Head Teflon Guide 5182-9748 7890A/B
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 7
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B s
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7800A/B { ;
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B {
FID base
Standard .018-inch FID Jet for packed column | 18710-20119 7890A/8 ‘
with packed FID base
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B \
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B \
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B \
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B \
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2203 7890A/B /
Single taper with Glass Wool
*#FID Collector Replacement Kit, if needed G1531-67001 7890A/B /
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

| Ifthere are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number 6005 f,d-u:}(. Date service completed M Nopw 2021

Agilent signature Customer signature

Total number of pages in this document
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From Iasight o Quaceme Intmducti on
Ag ilent C rossLab Start U P Services Select the appropriate PM to be done and then perform the checklist under that section
& O Interim Preventive Maintenance 6 months
Agilent GCMS i .
Major Preventive Maintenance Yearly

Preventive Maintenance Checklist

This checklist covers the following model(s):

Type Model
sQ 5973 Serjes MsSD
sQ 5975 Series MSD
sQ 5977 Series MSD
TQ 7000 Series MS/MS

) ) . J ’ T 7010 Series MS/MS
Agilent Preventive Maintenance provides factory recommended service for your analytical 2 e
instruments to assure reliable operation and the accuracy of your results.

) qQToF 7200 Series QTOF
Delivered by highly trained and certified service engineers using genuine Agilent parts and TG 7250 Series QTOF
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned W

downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the preventive maintenance activities.

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer.

= Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

= Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
SErvice.

e Ifasystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.
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Important Customer Web Links

= For more information about Agitent Technologies services, please visit our website using the
following URL: http.//www.agilent com/en-us/products/crosslab-instiument-services/ser vice-
repair

» To access Agilent University, visit hitp//www.agilent com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

s A useful Agilent Resource Center web page is available, which includes shart videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: hiips://www.agilent com/en-us/aailentresources

« Need technical support, FAQs, supplies? - visit our Suppart Home page at
http//vwww agilent com/search/support

= Getanswers. Share insights. Build connections:
Join the Agifent Community at htips//community agilent. com/welcome

Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

e Complete empty fields with the relevant information.

» Complete the relevant checkboxes in the checklist using either a “X* or tick mark v .

o Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

o Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

= Ask the customer to sign the Service Completion section including the customer’s and your
signature.

Additional Instruction Notes

= Preventive maintenance is a factory recommended procedure designed to reduce the likelihood
of electromechanical failures. Failure to perform preventive maintenance may reduce the long-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed 6 months after the Major PM.
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System Information

a Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID IH0p [ 4918
Instrument System Site and Location Euvinamoda) Rgsmh X TQQ'M na[.:yh{e_'; 3 Botmjllw]l&

List System Component Product Numbers  List the Serial Numbers of each Component
1. & 9090 LS A701mon

2

3.

Preparation

@ Discuss any specific issues with the customer before starting.

Q" Review the instrument logbook for recorded problems and comments.

Q- Save instrument control settings before starting the procedure.

O Perform a general inspection of the system for cleanliness.

@~ Check for proper installation of parts, assemblies, sensors etc.

@™ Check systern for required installation of components and setiings as defined by current
Service Notes

@~ Check for firmware updates and verify with custorners if they would like thern installed.
Firmware update(s) are strongly recommended.

Customer Responsibilities

Custormers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed,
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Agilent GCMS Preventive Maintenance Checklist

Important notice for customers

The customer should complete the following before the Support Provider arrives on site:

O Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service

representative.

Definition of the Task/Recommended items within the document

Yes Mo Interim / Major / As needed

O Yes selected means that the task was done or the part was
required.

O  No selected means that the task was not done or the part
was not required.

O  Interim selected means that this task is recommended to be

O

5 |

done at 6-month intervals.

Maijor selected means that this task is recommended to be
done yearly, if the customer would like a service to be done at
the &-month interval then the service could be purchased.

&

Task Recommended
M 0O 0O
O @ 0O
O O ®&
0 O o
0 o g

O
]

As needed selected means that the task was done or the part
was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

Preventive Maintenance Procedures

Agilent
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Agilent GCMS Preventive Maintenance Checklist

System Checks

Description

Yes/No_Interim/Major
A O 5]

Verify that calibration peaks were seen prior 1o starting the PM

= E

[EE]

Vent the instrument

[=l=]

Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.

Visually inspect calibrant levels — PFTBA PFDTD [if appl.), IRM (if appl}. Refill if available.

Look for any obvious external damage or problems.

¥ @
B o
‘o @ @&
8@

2]

[ i = o]

Clean air intake(s). Cosmetic cover(s) may need to be rermoved.
Verify systern line voltage meets instrument specifications: YesO MNo O

Yes/No B O Wet Mechanical pumps

Yes/No Interim/Major | Description

H O [3] Check for evidence of oil leakage. Check pump gasket for leakage.

[z lu] 5| Drain and replace mechanical pump oil.

O&F ©= ] Replace Oil Mist Filter if applicable.

o & [=] | Discuss with customer the need for more frequent oll changes if the oil is dirty

O&d & @ | Dan't use mist filters with Chemical lonization.
[m] 5] ] Perform anti-suckback valve test. Power on urttil side plate is held closed, power off and

pa check that side plate holds closed. Visually confirm that no oil returns up vacuum hose.

Yes/No O @ Dry Mechanical pumps - Diaphragm

Yes/No Interim/Major |Description

OO0 ©& 5] Check for evidence of poor vacuum - Turbo power demand, poor manitold vacuum, etc.
[] 5] [=] Clear air flow paths of dust.

oo [\ If vacuum is poor, then replace the diaphragm pump.

O o0 = Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed.

2z
Yes/No O [

Dry Mechanical 1 pumps - Scroll

Yes/No Interim/Major

Description

O
O
=

Replace the tips seal on the IDP purnp.

Check for evidence of poor vacuum - Turbo power demand, poor manifold vacuum, etc.

Replace the Exhaust Filter if required.

Discuss with customer the need for more frequent changes, if needed,

{inform customer that pump gas ballast should be installed all the time.

ojojojo|o
ojojojo|o
llalialia)ial
) el faa ]

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Cleaning Sy and Filters

Yes/No Interim/Major

Description

Fans

[ =]

Rermove dust from fans and vent covers

5]
=]

[3]1s3]

i i ]

Verify fans are functional and that there is enough space around the
Instrument for proper cooling.

Source cleaning

Open analyzer and remove the source.

it

s nile, Ciean, Re-assemble source,

Re-install source and close analyzer.

Filters

Replace RMSH-Z Helium gas fifter — if applicable,

Replace RMSN-2 Nitrogen gas filter — if applicable.

Replace RMSHY-2 Hydrogen gas filter — if applicable,

SsSls (Ooo

CP17988 — Gas Clean Carrier Gas Kit for 7890 for Mitrogen or Heliur;
Bracket, Mount, and Filter - if applicable.

CP17974 ~ Gas Clean Filter Kit GC/MS 1/8", Mount and Fitter — if applicable.

Yes/No Interim/Major |Description
[ %] Perform general inspection of system for cleanliness
EM= [55] ] Discuss any problems the customer is having with the instrument
g0 © [=] Review customer maintenance records and exclude maintenance on recently serviced ilems.
[=iu] [=] ] Review the most recent autotune report. This will give a starting point for evaluating speciral
peaks, baseline noise, peak shape, mass assignments and resolution
GCMS
Yes/No Interim/Major |Description
B0 B B Record Instrurment model no. EEREL
0 B ©# Record Instrument serial no. lgoirmel
o = [Gi] Record Rough Vacuum Mip
OHd B ©& Record Manifold Vacuum Pl
O [F] Type of Column installed Pe-i7¢ NT , PE g4 UL
!

CP17973 — Gas Clean Filter, Replacermnent Filter — if applicable.
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5190-9071 — Methane Gas Filter — if applicable

Agilent

Guidance: If gas filter is replaced, write the change date on the filter using a permanent marker.
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System post-check

Yes/Mo Interim/Major | Descripti

@ O = 5] Pump systerm back down. Wait until system stability has been achieved.

=] Verify system vacuum reading(s) via the gauge controller.

0 B = Leak Check

B0 E ®© [Verify system in manual tune

[ ] 5] | Compare against previous tune file report(s)

[ ] =] Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
poinis

20 & & Check manually that you have calibration peaks,

OO0 & @ El Autotune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a guide

for final instrument setup and checkout

Service Review

@& Attach avaliable reports/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.

@ Affix the PM sticker to the systern or instrument logbook based on the customer's request,

@~ Complete the Service Engineer Comments section if there are additional comments,
Review this service, parts replaced, and test results obtained with the customer.

R7If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comment box. Systems in a compliant environment may need additional
documentation.

Agilent Test Results Table
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Agilent Consumed Parts List Table

0 Section not applicable

Agilent GCMS Preventive Maintenance Checklist

Part Description

Part Number

Product or Model#
where used

Quantity
consumed

Test Description Expected Test Result Actual Test Result
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Signature Page Parts — As needed as part of the PM
Common MS Filters and Seals - 5973/5975/5977/7000/7010/7200/7250 Series
Service Engineer Comments (optional) : Supplies
Yes/Mo Interim/Major/As needed |Deseription Part number
o0 O M B Helium gas filter — if required RMSH-2
i OO0 0 &8 & Nitrogen gas filter — if required RMSN-2
oo o @ Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2
oo [w] = B Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium, CP17988
Bracket, Mount and Filter — if required
oo u] ] o Gas Clean Filter Kit GC/MS 1/8 in (complete replacement
g e L CP17974
kit) = if requiied
[ T = T | 5] Gas Clean GS/MS Filter - if required CP17973
oo o [ Chemical lonization Gas Purifier (Cl systems) - if required [5190-9071
o o =] Agilent AVF Platinum, 1 guart 5191-5851
Gas filters need to be changed only if required
MS Maintenance Supplies for 5973/5975/5977 Series
Yes/No O O Supplies
Yes/MNo Interim/Major/As needed |Description Part b
(== = Diffusion pump fluid (Diffusion Pump Models) 6040-0809 Qty 2
[wil=] [m] 5] [] IDP-3 Tip Seal Replacement Kit (IDP-3 Dry Pump Models)  [G7077-67018
[= =] [m] =] [ IDP-3 Tip Seal Replacement Kit (no tools — CSD P/N) 5190-95617
[m=] [m] ] = IDP-3 Tip Seal Replacement Kit (no tools = VPD P/N) IDP3TS
[wil =] =] =] Fllter element for |DP-3 REPLSLRFILTERZ
O 0 2] ) DS42 Oil Mist Eliminator 3/4C & 3/8 SRD3706556
[l =] =] 5] 5] Exhaust oil mist trap (thread) Edwards/Pfeiffer G1099-80039
MS Maintenance Supplies for 7000/7010 Series
Yes/No O O Suppli
Yes/No_Interim/Major/As needed |Description = Part k
o i = S = | ) Nitrogen gas filter RMSN-2
oo a [] = L[:;;I'IE?ST)WD Seal Replacement Kit (IDP-10 Dry Scroll Pump G7004-67023
o O {m} & IDP-10 Tip Seal Replacement Kit (no tools = VPD P/N) X3807-67000
O 0 [=] = =] Oil Mist Filter RVS GE600-80043
0.0 5] ] ] Filter elerment for the IDP-10 REPLELRFILTERT
MS Maintenance Supplies for 7200/7250 Series
: . Yes/No O O | Supplies
Service Completlon Yes/No Interim/Major/As ded |Description Part number
= : ' o - oo ] 5] Nitrogen gas filter — if required RMSN-2
Service request number 6005431 P Date service completed _2 N’_‘*’ i 00 O © ™ RIS Probe Maintenance Kit (7200 Series only) G7005-60170
[ =] [ DS202 Qil Mist Eliminator SRO3706800
[mii=] a =} =] IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Pump Models) |5190-9613
Agilent signature Customer signatur [w =] u] 5] |DP-15 Tip Seal Replacement Kit {no tools = VPD P/N) X3815-67000
g 9 9 EL "H o ] =] Filter element, for SH-110/SH-112/IDP-15 exhaust silencer |REPLSLRFILTER
B 'O O B E DS 3/8 MAG. PLUG AND GASKET SRO3701824
Total number of pages in this document ___
MS Maintenance Supplies for JetClean
[Yes/No O O [Supplies |
|Yes/No Interim/Major/As needed | Descripti |Part numb
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Agilent GCMS Preventive Maintenance Checklist

0o o @ @

| Big Universal Trap, 1/8" fittings, Hydragen, if required

|RMSHY-2

Consumable Parts Reference - Purchasable by customer, not

Agilent

CrossLab

Fram tnsight 1e Dissane

Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Supplies for 7250 Series

included as part of PM

Common MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series

Common Recorn ded Ci ables Parts

Yes/No_Interim/Major/As needed | Description Part number
[m =] [m] O @ El High Temperature Filaments G7005-60061 Qty 2
O O [m] [=] HES El Filaments G7002-60001
O a [5] [m] LE-E] Filaments G3850-60021
oo o0 =] Cl High Temperature Filament — all MSDs G7005-60072
o0 O Q4d PFTBA GCMS Tuning Standard calibrant 05971-60571
OO0 0o g @& PFDTD calibrant, 1 mL 8500-8510

o O [m] a [E] PFET, IRM calibrant for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5973/5975/5977 Series

Yes/No O O ppli

Yes/No Interim/Major/As ded |Description Part number
o = N | 5] Cl Interface 1ip seal (tip and spring combo) G1999-60412
(= N = =] Cl Interface tip seal (tip only) G3870-20542
O o0 =] [=] 5] Cl Interface tip seal spring (spring only) (1999-20023
O o 'g o @ Repeller insulator G1099-20133 Qty 2
OO0 O O @& Lens insulator/hoider (HES) G7002-20074
BB O 0 B Ring heater/sensor assembly (HES) G7002-60043
L T =] Ceramic insuiator for Extracior (HES) G7002-20064
B O B O Transfer-Line Tip Cap, Threaded G3870-20547
O 0 =] ] [=] Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7000/7010 Series

Yes/fNo O O Supplies

Yes/No_Interim/Major/As needed |Description Part number
oo O 5] Cl Interface tip seal - 7000 G1999-60412

o O = Cl Interface tip seal - 7010 G7002-60412

[n =] ] [m] [] Cl Interface tip seal (tip only) G3B70-20542
(2 il = =} O 7] Cl Interface tip seal spring (spring only) G1999-20023
(= = [ = ] o @ Repeller insulator - 7000 G1099-20133 Gty 2
oo o o o Lens insulator/holder (HES) G7002-20074
oo O O # Ring heater/sensor assembly (HES) G7002-60043
[ = =] a =] Ceramic insulator for Extractor (HES) G7002-20064
[m =] =] ] Transfer-Line Tip Cap, Threaded G3870-20547
oo o [w] Transfer-Line Tip Base, Threaded G3B70-20548
MS Maintenance Supplies for 7200 Series

Yes/No O O Supplies

Yes/No Interim/Major/As needed |Description Part b
[l a o Extractor Lens Insulator (7005-20133
O 0O a [m] [55] lon Focus Insulator G7005-20442
OO0 O o @& Ring Heater/Sensor Assembly G7005-60110
o o ] &) =) RIS Xfer Tip G7005-20542
oo 00 (] RIS Xfer Tip Spring G7005-20024

Revision A 20 Issued November 2021
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YesiNo 0O O PP

Yes/No Interim/Major/As needed | Description Part number
OO o o Lens insulator/holder (HES) G/7002-20074
== =] o @ Ring heater/sensor assembly (HES) G7002-60043
[=]=] [m] [m] [5] Ceramic insulator for Extractor {HES) G7002-20064
oo [m] [m] =] Transfer-Line Tip Cap, Threaded G3870-20547
[mlilin] 0 =} [=] Transfer-Line Tip Base, Threaded G3870-20548
OG0 o o ® E| Extractor Transfer Tip G3870-20542
[mi=] O o ® Cl| Tip Compression Spring G1999-20023
MS Maintenance Supplies for Intuvo 9000 MS Systems

Yes/No O O Suppli

Yes/No Interim/Major/As led |Description Part number
5 T = A = O = A~ Swaged MS Tail - Packaged 34590-60009
OO0 O O \ Swaged MS Tail (HES) - Packaged G4590-60109
Common MS Maintenance Supplies

Parts required

Yes/No Interim/Major/As needed | Description Part numb

g 0 o = Abrasive paper, 30 um 5061-5896

OO0 O O ®& Alumina powder 393706201
o0 0o o @ Cloths, cleen (pkg of 15) 05980-60057
O O [m] =] 5] Cloths, cleaning {pkg of 300) 9310-4828
oo o o ®2 Cotton swabs (pkg of 100) 5080-5400

O 0 a 18] Gloves, clean, large 86500030
oo o o # Gioves, clean, small 8650-0029
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Teledyne Tekmar ATOMX Purge and Trap ) Agilent Technologies

Preventive Maintenance Checklist - Standard J 2

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more lnfurmation a‘buut Agilent T&chnolugles semces please visit our web site using the following

Customer Information

e Customers should provide all necessary operating supplies upon request of the engineer.

= A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

¢ Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

e If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional
costs.

Service Engineer’s Responsibilities

= Only complete/printout pages that relate to the system or module being serviced.

s Complete empty fields with the relevant information.

e Complete the relevant checkboxes in the checklist using a “X” or tick mark “¥" in the checkbox.
e Complete Not Applicable check boxes to indicate services not delivered, as needed.

s Complete the PM service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

Agilent Technologies J—J

Issued: 30-09-2019, Revision: A.00 Copyrighty®
2013 Select pages for required products or Page 1 of 5

Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap
Preventive Maintenance Checklist - Standard

System Information

Guidance

U Check this box if an instrument configuration report is attached instead of completing the table,

Instrument system name and ID ATOonk

Instrument system site and location | Envinenmantul  [Rseonl, 2 Tﬁci‘l’bjojl"@\ ?%L‘L‘

List system component product numbers List the serial numbers of each eomponent

L The -A10x L Us 17013 007
2. 2
3. 3.
4. 4
5. 5
G. G.
5 7.
8. 8
8. 9.
10. 10.

Preparation

&~ Discuss any specific issues with the customer prior to starting.
lﬂ/ Review the instrument logbook.
@ Save instrument control settings before starting the procedure.
& Perform general inspection of system for cleanliness
& Check for proper installation of safety-related parts, assemblies , sensors ete
Check for required firmware updates and verify with customers if they would like it installed.

Issued: 30-09-2019, Revision:02 Copyrighty® 2013 Agilent Technologies
Select pages for required products or Page 2 of &
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Teledyne Tekmar ATOMX Purge and Trap ]
Preventive Maintenance Checklist - Standard

’J T4

Check External Supplies

0 _Section NOT Applicable
Verify the gas source is supplying an input pressure of 50 - 100 psi to the ATOMX. If the customer is
using a gas cylinder, verify the cylinder is at 500+ psi.

D/Verify that the waste container has sufficient volume to contain the waste generated. Empty if
necessary.

%.?/Rep'lace the DI water supply with fresh DI water.
o Make sure the DI water supply is sufficient for sample analysis (1 Liter minimum)
P/ Make sure the methanol supply is sufficient for sample analysis.

Atomx Leak and Pressure Check

0 Section NOT Applicable

D/Scam through the sample log to verify that the purge pressures are staying consistent throughout the
daily runs.

o Use the Teklink software to check the standard pressure.
E{Run a leak check to ensure that the unit is leak tight.

Inspect ATOMX Hardware

O Section NOT Applicable
p’ Check the tray vial holes for foreign particles. Clean if necessary.
Inspect the needle for particles or sample build up. Clean if necessary.

[ Inspect the sparger glassware for damage and/or discoloration that could restrict flow or cause
contamination. Replace if necessary.

a Inspect the drain tubing for clogging. Replace the drain line if necessary.

W Lubricate the ATOMX Carousel Drive. Refer to the diagram on page 6-25 of the ATOMX User Manual
for lubrication points. Teledyne Tekmar recommends using DuPont Krytox lubrication.

O Lubricate the ATOMX Elevator. Refer to the diagram on page 6-32 of the ATOMX User Manual for
lubrication points. Teledyne Tekmar recommends using DuPont Krytox lubrication.

Restore Instrument

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and checkout.

; i
Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Service Review

& Attach available reports/printouts of all tests to this documentation.

@ Record the PM service activity in the customer's instrument records,/loghook

Ei/ Update/reset instrument maintenance counters as appropriate

;I/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
l;]/ Complete the Service Engineer Comments section below if there are additional comments
¥ Review the service and any test results with the customer.

@ If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Product or Product Type Test Results Table

Test Description Expected Test Result Actual Test Result

Leak Test Pass et

Product or Product Type Parts List Table

Product or Model# | Quantity
Part Deseription Part Number where used Consumed

Ask the customer what
size sparger glassware

Sparger Glassware they are using; refer to the | TMR-ATOMX 1
ATOMX parts list for part
numbers.
Lubricant, Dupont Krytok 15-0283-000 TMR-ATOMX 1
Tubing, Drain, Self Retracting 15-0087-002 TMR-ATOMX 1

Issued: 30-09-2019, Revision:02 Copyright® 2013 Agilent Technologies
Select pages for required products or Page 3 of 5
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Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

U How to get information on your product: Literature Library - http://www.agilent.com/chem/library
Q Need to kmow more? - www.agilent.com/chem/education

O Need technical support, FAQs? - www.agilent.com/chem/techsupp

0 Need supplies? - www.agilent.com/chem/supplies

Service Completion

Service request number 6004 43130 Date service completed 2s [\)\W 2022

Agilent signature Customer signature QM :

Number of pages in this document

Issued: 30-09-2019, Revision:02 Copyright® 2013 Agilent Technologies
Select pages for required products or Page 5 of 5
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) MA
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES /,'r'_“f:\\‘\\}?

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250 At -
NSC-TISETIS1T028
TEL.0-2717-3000-27  FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 23CHO3

Page.: 1of3

Ll

o

Certificate of Calibration

Equipment : UV-VIS Spectrophotometer

Manufacturer : PerkinElmer

Model : Lambda 365+

Serial No. : 385PK22072603

ID No. : ERTC-L-In.-180

Condition As-Received: Used ltem

Received Date ; 04 January 2023

Calibration Date : 04 January 2023

Reference : 2301-00020N-14

Submitted by : Environment Research & Technology Company Limited.

25/114 Moo 6, Sol Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Calibration Place : woalfiAnsTiamev Spectrophotometer
Ambient Temperature : ({24.8-252)°C (On-Site)

Relative Humidity : (56-61)% (On-Site)

Calibration Procedure : In - house method :

CP-OCH#4 based on ASTM E 275-01

Calibrated by :

Approved by :

Approved Signatory
( ‘/} Malee Butkruea

( ) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date : 17 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, exeept with the prior written

Approval of the head of Corporate Services 3 : Equipmemt Calibration and Testing Services,

A 0045992
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Cert. No.: 23CHO3

Page: 2of3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 32588 103225 08 July 2024
2. Absorbance Standard set 32592 104226 04 Aug 2024
3. Absorbance Standard set 39130 106269 10 Oct 2024
4. Wavelength Standard set 29829 94776 02 Sep 2023
5. Wavelength Standard set 29829 94777 02 Sep 2023
6. Stray Light Standard set 32629 9112980 03 Aug 2024

. This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained at ;

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : 1 nm
Scan Speed : 30 nmfmin
Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
of Reference Material R Measurement Factor

(nm}) {nm}) (£nm) k

360.89 360.96 0.12 2.00
459.99 459.98 0.12 2.00
536.52 536.38 0.12 2.00
638.00 637.88 0.12 2.00
879.41 879.43 0.12 2.00

a 1142780

Cert. No. : 23CHO3

Page: 3of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs ) (Abs ) { tAbs ) k
Zero 0.0000 0.00486 2.00
0.4253 0.4239 0.0051 2.00
350.0
Zero 0.0000 0.0050 2.00
0.6389 0.6383 0.0056 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5289 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9962 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5676 0.0028 2.00
635.0
0.7606 0.7581 0.0028 2.00
1.0927 1.0894 0.0028 2.00
Stray Light
* Straylight at
Reading at 280.05 nm * 0.11 nm
280.05nm £ 0.11 nm
Abs 2.0810
%T 0.8214
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

- Gut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm £ 0,11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm £ 0,11 nm

-* 1 Not NSC-ONSC Accredited

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

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

a 1142779
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