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1 Arsenic [ Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™!
2 Barium Digestion, Inductively Coupled Plasma Method®
3 Biochernical Oxyeen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method!
4 Cadmium Digestion, Inductively Coupled Plasma Method!
5 Chemical Oxygen Dernand Closed Reflux, Titrimetric Method™
6 Chromium Digestion, Inductively Coupled Plasma Method™
T 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) lodomstric Methad™
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 Liguid-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™
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22 Temperature...
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22 | Ternperature Laboratory and Field Methods™
23 | Total Dissolved Solids Dried at 180 °C™
24 | Total Kjeldahl Nitrogen 1) Macro Kjeldahl Method®™
2) Semi-Micro Kjeldahl Method™
25 | Total Suspended Solids Dried at 103-105 °C™
26 | Trivalent Chramium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation®
27 Zinc Digestion, Inductively Coupled Plasma Method™
dlgAu $ouau 58 s1en1s
doudt Ay Gkl ey
Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
2 Antimony Digestion, Inductively Coupled Plasma Method™
3 Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
4 Barium Digestion, Inductively Coupled Plasma Method™
5 Benzene Purge and Trap Gas Chrormatographic/
Mass spectrometric Method'™
6 Beryllium Digestion, Inductively Coupled Plasma Method™
Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
8 Bromoform 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 Chlorodibromormethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
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14 Chloroform Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

15 Chromium Digestion, Inductively Coupled Plasma Method™

16 Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

17 | Chromium (V1) Colorimetric Method™

18 | Cyanide Colerimetric Method™

19 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Methad®

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

21 1,4-Dichlorobenzene Purge and Trap Gas Chromatoeraphic/
Mass spectrometric Methad®

22 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
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 Method™

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

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

29 1,3-Dichloropropene Purge and Trap Gas Chromatographic/

| Mass spectrormnetric Method™!

30 | Ethylbenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™

31 Hexachloro-1,3-butadiene

Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
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32 Lead 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 Chlaride 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
Absarption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methad™
42 Silver Digestion, Inductively Coupled Plasma Method™
43 Styrene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
a4 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
45 Tetrachloroethylene Purge and Trap Gas Chromatoeraphic/
Mass spectrometric Method™
a6 Toluene Purge and Trap Gas Chromatographic/
Mass spectrometric Method®™
a7 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
a8 1,1,1-Trichlorcethane Puree and Trap Gas Chromatographic/
Mass spectrometric Method™
a9 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/

Mass spectrometric Method™
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50 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass spectrometric Method™
51 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatoeraphic/
Mass spectrometric Method®
52 | Vanadium Digestion, Inductively Coupled Plasma Method™
53 Vinyl Chloride FPurge and Trap Gas Chromatographic/
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-Kylene 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 Methad®
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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) Absorption Sampling, lon Chromateeraphic

Methad™
2) Isokinetic Sampling, lon Chromatographic
Method™

AT dsuane AT
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Cobalt Isokinetic Sarmpling, Digestion, Inductively Coupled
Plasma Method™
9 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Dioxin/Furans Isokinetic Sarnpling®™
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) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method!™
15 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™
16 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
17 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma 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 Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Isokinetic Sampling, Bariurn-Thorin Titrimetric
Method™
3) Instrurnental Analyzer Methad™
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 Methad™
26 Xylene Adsorption Sampling, Gas Chromatographic Method™

10
11
12

13
14

d1suaiie FFmTed
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 Plasma Method"#!
4 Beryllium Digestion, Inductively Coupled Plasma Method!>®!
5 Cadmium Digestion, Inductively Coupled Plasma Method>®!
6 Chromium Digestion, Inductively Coupled Plasma Method®®!
7 Chromiurmn (lll) Digestion, Inductively Coupled Plasma Method;

Chromium (V1)
Cobalt
Copper

Lead

Mercury

Molybdenum
Nickel

Alkaline Digestion, Colorimetric Method;
Calculation Method!=6810!

Alkaline Digestion, Colarimetric Method®**™!
Digestion, Inductively Coupled Plasma Method™#!
Digestion, Inductively Coupled Plasma Method™®!
Digestion, Inductively Coupled Plasma Method™®
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™!

Digestion, Inductively Coupled Plasma Method®®!
Digestion, Inductively Coupled Plasma Method®® |

iﬁ-nr;m’m-"]w'\“!"-
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15 pH Electrometric Method™
16 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™!?
2) Digestion, Inductively Coupled Plasma Method®
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 Plasrma Method™®
- e
fdui d15uaiie Ao
1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2 Antimany Digestion, Inductively Coupled Plasma Method®#
Arsenic 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method®™*
4 Barium Digestion, Inductively Coupled Plasma Method®
5 Berizene 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 Bromoform Puree and Trap, Gas Chromatoeraphic/
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 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
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14 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™¥
15 | Chromium Digestion, Inductively Coupled Plasma Method®®!
16 Chroamiurm (lil) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method®##1
17 | Chromium (V1) Alkaline Digestion, Colorimetric Method™ "
18 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™3
19 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"™'
20 1,4-Dichlorcbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*!
21 1,1-Dichloroethane Purge and Trap, Gas Chromatosgraphic/
Mass Spectrometric Method™!
22 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
23 1,1-Dichlorocethylene Puree and Trap, Gas Chromatoeraphic/
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"™™
26 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
27 1,3-Dichlorcpropane Purge and Trap, Gas Chromateeraphic/
Mass Spectrometric Method™?
28 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
29 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**!
30 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ™'
31 Lead Digestion, Inductively Coupled Plasma Methad®®
32 | Manganese Digestion, Inductively Coupled Plasma Method®™
33 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™!

Wn,w‘ﬁmﬁmwdnmmwﬁ
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34 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™™

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

36 Methyl Tert-Butyl Ether Purge 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®14
2) Digestion, Inductively Coupled Plasma
Methad®#

40 | Silver Digestion, Inductively Coupled Plasma Method®#

41 Styrene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Methiod™

42 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!

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

44 Toluene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method™*!

45 1,2,8-Trichlorobenzens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™!

46 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

a7 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(™'?

a8 Trichlorcethylene Puree 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 ™%

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 Chromatoeraphic/
Mass Spectrometric Method™

55 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*!

56 zZinc Digestion, Inductively Coupled Plasma Method®®

5

1. NIENTRERAMNTIYL, UISNIANTENTNaRaMNTIY, W.A. 2549 do¢ s Baii
auiideuuluenmiefissuiesananuassemierhlsddnaldunauiudamas.
s1fivangunw. & Suna 2549, 1dud 123 Raudiles 1254,

2. anmimnsdusdeuwinlsundive. éﬁaatﬁiqzﬁﬁmﬁu Faindadl a. AFANNL:
GEauuiniiius, 2547,

3. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, 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/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 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/Chernical 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 Metho,
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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
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11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
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12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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13. United States Environmental Protection Agency. Test Methads for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
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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 Arsenic Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*2*!
2 Barium Waste Extraction, Digestion, Inductively Coupled
Plasma Method?23
3 Beryllium Waste Extraction, Digestion, Inductively Coupled
Plasma Method!23!
q Cadmium Waste Extraction, Digestion, Inductively Coupled
Plasma Method2%
5 Chromium Waste Extraction, Digestion, Inductively Coupled
Plasma Method2!
6 Chromiurn (Ill)

10

11

12

13

14

Chromium (V1)
Cobalt

Copper

Lead

Mercury

Molybdenum

Nickel

Selenium

Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation't234]

Waste Extraction, Colorimetric Method!:%!

Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?*

Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*#*

Waste Extraction, Digestion, Inductively Coupled
Plasma Method2*

Waste Extraction, Digestion, Cold-Yapor Atomic
Absorption Spectrometric Method23]

Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'??

Waste Extraction, Digestion, Inductively Coupled
Plasma Method™#*

Waste Extraction, Digestion, i
Plasma Methad!!%! .

15 Silver...

- b -
ddui EnTuaTY ATz

15 Silver Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"23

16 Thallium Waste Extraction, Digestion, Inductively Coupled
Plasma Method®?3

17 Vanadium Waste Extraction, Digestion, Inductively Coupled
Plasma Method"2¥

18 Zinc Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4 L

[l BTG

1. NIEVsIgRaMNTIIL. USENIANTensNanaInnssy, wa. 2508, (3as msirdadaUfpavie
Faelalldudn sreRvamngunen, 25 unses 2549, i 123 pauiims 119,

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 Technigue).
SW-846 Method T470A, 1994,
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Lingar Aegression Y ONX:Y=mX + D Average 50 r=so
Linesr Regrassiion ¥ ON X: Y=mX + b Aumrage 3060 750
1 |Sopeim} 2043 U aion | T Pt :l 760.0|
i |sepatm) 204734 | Linaar Expsatin ; L e o 1 oo P
= = 2 |mercent (o) 001435 {521 Poil Flow Rt [X } m frin) 133 v 0850457, | 2980
2 |eiercestib 0151435 [Se Pl Flo P § X ) i) 1,433 v 09685725 T\ 2080
- 3 |Correisticn Cosfficent (1) 095533 Final Su1 Fiow Rate = (1] o ¥ 096744905
3 |Comelation Coeficient (1) ©.53533 | Finsd Se Flow Rale = [ 1] of  (PaPudrTsidTal 006744928
- Rasuit C={PaPsidi’TsdTa) 05| 0083580665
= I E=PaltsiaTadia 05| 09835508
COMNENT wiivlaukl
| Andersen Insirumants, bnc L Andersen instruments, ine.
G (CFM) Qstd-IC = 3140837 + B.6B0S5 IC (BFM) Qste-C y= 35,3432 + 0515548
RE @ 0907845 =0
7000 - ; 70.00 : _ . Re = 0906094
—1 1 I T e 1 | N [ I — |
=3 ! - ' i 1 s ) '
! 1 ] ' ] |
60.00 I | I I £0.00 = !
] R gtz 1 - T
T 1 T Fr=q | 1 I T
! —1 - = = N - 1 I | | ==
50,00 I T 50,00 1 I I i L | = s
] i i 1 T f
t T
I I o I Wl T T i
el i 1 1 d 1 A 1 ]
40.00 —1— 4 ol ] i | 4000 1 —1 1 I ] I ]
- L == | / I 1
30.00 . - : = 3000 1 1 =
t I T [ ! I | |
T I | | 1 | i |
T 11 [ | I 1 =g T
20,00 I L I I L 20.00 = ]
T 1 = ] | 1 =1
T T T e e H
10.00 I | (O = | I | 10,00 —~ i 1 1 = ! —
i t T 1—1 - | | | | ]
=z i L 1 1 | Qstd (m’min) = !
000 I I = ¢ 0.0 ! ! ! Qstd (mfmin)
0.00 020 ooy o
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R h & Technology Company Limited Environment Research & Technology Company Limited
25/114 Mu & Sof Chinmakiy MNgsm Weng Win Hoad, 2114 Mu 6 Soi Chinnakhet 1, Ngam Wosg Wan Read,

Thung Soay Hong, Lak Si. Banghok 10218 e = Thinz Sowg Home, Lak Si, Bagkok 10210
Tel 1-2954-T1456 Fux 0-2954-T747 Tel 1-2954-TT4S-6 Fas B-20507747

E-mall 5 envi@enviresearch.co.th - il + i enviresesrch.enth

Wi EnviRoNmENT RegEaRCH & TECHNOLOGY Co, LTD. SRR
Head Office Tan 1D D15 542 864 981 Heal Office Tas 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Quotatian 2024008 10 Dl Aqnl 34, X4 Cuotalen 212200810 Oata Aped 24, 2024
Sampler Location g st 11 thalasdan 1) Start Tima 330 A Sampler Logalion A5 - 11 taidlmine (1}  Start Tima TP
Sampiler Kumbar P8I0 Mo.24 Transiar Sandard Type Onkce Stop Tima. 340 P (Sarmpiler Number: PMAD a2 Transler Bisndand Type Ovifice | Stop Tane 340 PM
Insirument Madel WIVOLEMEBE  |Catrator Modal TES025A Instumen: Modal HNDLEMBBE | Calbraiar Modael TE-50254
Molor Senal Number 2151 Catraon Serial Numiber 2015 (Catbrated By Motcr Senal Humber 2151 Calbrator Sarsl Numbar 215 | Caktrated By _
Reconder Senal Humber a7 Aecardor Seris Pumtiar 2407
Prat= |(Delta H} (Y] (x) in ¥} Temoarshee | Barcossoic | Stan Siop Pas |(Dalta H) (A (4] 0 (Y Temparators | Barometrc | Sian Slop
Mo, | Pressure Do fesuss Oviies (ni01| | Ak OFare, T, Tal) | NimfAl] ol P Rl icabal o = [PAIP T, VA Pressurm | Mawer | Molor No. | Prasaues Dress Aeests Qiicn (n1o01) [AR.O0PAR T, Tal) ™| ek = (U1} [arvete Pl Riate idicati) 42 = ErPaP T, Tl Prsium | Moler | Motor
Posiln | Nogave | As0 {mtmin g {#imin | (% = Co2r3f [ madg | Fosifen | Nogaive | Awo i | 1 #imin § "= CA2TIY | mmHg ]
L] 15 15 a0 1£8504 0 SS008 340 o3 3090 755.0 5 15 L5 a0 149534 LS5006 00 2930 o 7550
7 25 25 50 28867 122869 Wa w17 3090 T80 7 25 25 [3:] 2.18867 122869 %0 |7 3ma 7550
0 EE] 5 2] 2.5BO6T 145517 460 45.02 099 0 1 as a5 io 258067 145517 460 451 3ma b0
13 45 45 20 293641 185100 520 5090 e 550 3 45 a5 90 203641 185100 20 50.80 3naa 7550
L] 66 58 na 37570 154763 B0 RT3 80 TS50 18 LT LY. nz 32750 1 B4R 00 5873 aa T55.0
Linuar Ragresstion ¥ ON X © Y=mi+b Avamge T 7550 Lingar Fagrassian ¥ G K- Y= mk + 0 Average 3000 7850
1 |Sopeim) 1.77058| Linsar Equation F 085633 P:lan-kq,l 0.0, 1 |Sopei{m} 177058 |Linsar Equation ’ 0296831 =1iww:| TE0.0|
2 |imercape (b 001317 Sat St Fiow Rato { X i mind 1033 r 00045 T ey | 20840 2 |inisrcept (o) OT17 | Set Poird Fiow fatn { X | m i) 1133 r 09BAGE( T, | 2.0
3 |Cormetation Cosfficient {r) 0.99574| Final Set Flow Rate = (1} o] (FafsdiisidTal D.9SROGEE4D 3 |Comelmion Cosfficent (r) DAY Final Sol Flow Rate ={1) al  PafmdTshiTal 0858056549
Result Ce(ParsidiTTadTal 04|  noresmasr [Resun PN TR0 8| nomanIsag
COMMENT COMMENT
| Andersen Instruments, Inc, | | Andersan Instruments, knc ]
I (CFM) Qstd-IC = 32.28047hx - 1681221 G (CFM) Qstd-IC ¥= 32282478 - 1,581221|
= 3 =
76,00 R=0.996933 70,00 A= 10.905002
| - i | T ;i | NN N T / | . | B - | =TI, S S5 T - I 1
T ! I R D [ B A 1= === - !
= — 1 = T ; I
| | |
60.00 1 re 60.00 e T
T
—_— t
50.00 . 50.00 - O - I I '[
=11 | 1 1
- 5 47 ~ =
40.00 40,00 L 7
= i S I = | | I | T :
000 | — =S I == 30.00
i 0.0 ¥
I T | |
20.00 - - - . 20,00 } 1 I = |
e | {5 = (=== I S =
— = s B Bl —=dE | === A 1= | ) il S TP P e [
10.00 I 10.00 i
1 e e T AtES =
i AR RS e = ' ' e = =ret
o0 L ! - st {m¥min) - - Qstd {mmin)
0.00 0 040 060 080 1.00 120 140 160 180
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Environment Research & Technology Company Limited
25/114 Mu & Sol Chimmakbet 1, Ngam Wosg Wam Road,

Thung Song Hong, Lok Si. Bangkek 10210

Tel -2054-7745-6 Fax 0-2054-T747

viresearch.co,ih

Envirn t & Technology Company Limited
250114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Raod,

Thung Somg Hong, Lak Si, Bamghek 10200

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

-

envi research

E-muil : onvil
ENVIRONMENT R . wwwanviresearch.co.th

Head DfficeTax 1D 0105 542 064 981

i envifeaviresearsh.coth
www.enviresearch.coth
Hesd Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Cluaatian 20240810 Dty Agiril 24, 2034 Fo— pep— Date apes 24, 2024
Sampier Locatinn A7 - waffi 11 a2 Start Time 408 BM Sampler Lozatian A7 < waff 11 il 2 Start Time £16 P
Samplar Numtsr TSP ma AT Trandler Sandand Tyon Crifcs Siop Tima 415 PM Sampler Mumbar PM-10 Mo 15 Transier Siandard Type COrilica Siop Tima 425 M
irainament Model WVDL-BECEE  |Cabbrmior Modsl TE-50254 instruman| Mods! AIVOL-BMBBE  [Catirator Mors! TE-50354
oy ool S | o C T e Jowanesy
Recoener Seral Number T Reconier Serisl Humbor asan
Py (Delta H) (A X [1H] Y Temparakas | Baometne | San Stap Fiate [{Dalta H) Al X m (R3] Temparsture | Sacomeic | Sian Siep
Mo | Pressu g Acss Cetioa 60403 [AH.OfPaiR, 4T, Tall' | C51E = (1A [aroie Flow B iciecsin I = ([P, T, JTall Pressur | Maar | Malar Mo | Prossum Ders Aceoes e 0,0 [0 DgPar® )T, Tal] | Qe = ¢Hmiia b1 fampia Fiaw Foa ineatnl i = PAP KT, JTall Presmms | Matar | Maisr
Basiive | Negatne | AH,0 it § {Wminy K= CH2TI) (mmbig b Poetive | Megative | Aso { b (' {mmbig )
15 15 30 162534 Q95006 300 036 a0 5 15 15 30 160534 0.9500¢ 0.0 2936 ama 50
25 25 50 218867 122869 30 ITe 3090 7 24 2% 50 2.18867 122008 a0 it 090 550
w | 38 EX) 72 262641 147561 460 4502 3 7550 10 a5 S 70 258907 1.05547 a0 4502 3004 750 |
| a7 &7 84 400024 108745 530 5168 3080 7550 13 4 a5 9z 2 80088 186832 410 5188 300 7550
w | 58 58 e 233305 1.87597 60.0 5873 3083 7550 1 55 56 112 327570 144703 600 5873 090 7550
Linsar Regresslion ¥ ONX: ¥=mk « b Average 080 7550 Lingar Fagratstion Y ON X Y= mi 4 b Avrage 090 755.0
1 |sopeimi 1.17085| Lngsr Eqeaion 4 DOSTEEA [pmametg]  760.0 1 |sepeimi 175l Linear Euasion # gsaslevmmmeigd 7500
2 |wnercept (b} 0.01317 |50t Rgint Flow Rata {3 § tm imin 1133 T 099B0E24 (T, | 2380 2 [insecepiib) 001317 St Pk Fierar Rt (X } m i) 1153 r 0.9084695( T, 280
3 |Comstation Coeffcien (1) 059674 | Fraad St Fow ata = (1] 0| e 0958065547 3 |cormetation Coaticien (1) 022674 |Final Set Flow Fate = (1) 0|  (FamsdiTsINTE) 095A056549
Rasuil ] C={FaFudy(TsioTal 05| 0.578803632 Hasul | CFalfaidTsdTar" 05| 0978603632
COMMENT COMMENT
Andersen Instruments, Inc, ‘ | Andersen Insiraments, Ins.
\C (CEM = 31673462 - 1282885 I G
foru) Qstd-IC i IG (GFM) Qstd-IC V=12 821955x- 248484
= 0.957858 i a
F0.00 1 T - - T - | T 70.00 - v ’ : : R = 0985042
1 1 I I ] T T ==
I I I I I —
— N ! B T | — ; 1 -~ o
60.00 1 | G [ I . - 1 : leoge 4 1 T T =1 I e !
| + - AT T |
| | | | | | T =
| | i ! [ ] ! | I
50,00 I — - 50.00 I 1 /-
i | 1 I t e — |
———— | Em=s ===
4000 z = 1 ! I 1 000 S I
Hod | =2 1 B o o | S =T &
£ - i 1 t ] 1
L i i 1 —f—t—t——1}
. i | = = R S |
3000 4 - - 30.00 4 +—i 1 1 1
== E = | { ] ¥ 1 | ]
i ! 1 | 1
| T 1 =] = 1 3 T (=l I
izu.uo - o) ——— S ) R 2000 I - =1
= = I — = : i~
1 =0 I
T T T T
s i | i 1 T 10,00 = ! I |
T T Cmiig e i 4 T o
] - : ———— ==
i ——— e i Qi {rtmin) e i T
0.00 - . - 0.00 1 ! Qstd (miming
ble o020 0«40 0E0 080 100 1D 14D 18D B0 200 2@ oG 020 040 D080 080 100 12 140 160 182  ZDZ 220
Checlked By Approved By Checked By Approved By
Technician [ & Environmental Scientist Technician V e Envirormental Scientist
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Calibration Certificate ID
TH2036-001-D§1723-ACC-TH

Mettier-Toledo (Thailand) Lid.
RECALIBRATION B46/4 - B46/5 Lasalle Rd_, Bangha Tai Sub-District

T I S c H DUE DATE: Bangna District, Bangkok 10260
| ‘ ), January 17, 2024 AR

E_n_\." | ronmen t a I R MT-TH.ServicaSupport@mt.com NSC-TISITIS 17025

2"'"’@% /W Accuracy Calibration Certificate

Calibration Certification Information Customer
Cal. Date: January 17, 2023 Rootsmeter S/N: 435320 Ta: 295 K Campaiy it it Bssarl A Tactnlei o L
: VI ;. .
Operator: Jim Tisch Pa: 740.2 mm Heg Address: 25114 Moo 6, Sol Chinaket 1, Ngamwangwan Rd., Toongsanghong
Calibration Model #:  TE-50254 calibrator 5/N: 3362 City: Laksi Contact: Ramita Taengthai
= x Zip / Postal: 10210
Vol. Init Vol. Final AVol. ATime ap AH State / Province: Banakok
Run (m3) (m3) (m3) (min) {mm Hg) (in H2O) ' e
1 T 2 | IS S ¥ 200 orcertmber AN FWAIIN R
2 3 4 1, 0.9920 6.4 4.00 s 8528178504
3 5 6 1 0.8930] 8.0 5.00 Devi
4 T 8 1 0.8490 8.8 5.50 Wegng e
5 9 10 1 0.7000 12.8 8.00 Manufacturer: Mettler Toledo Instrument Type: Welghing Instrument
Data Tabulation Model: AB204-5 Asset Number: ERTC-L-N-0048
= Serial No.: 1123103723 Terminal Model: MiA,
= Teld Mlen it AR
Vstd Qstd AH\Psta )( a ) s | ‘“Ht Ta/l Pﬂ) Building: NiA Terminal Seriel No: NiA
(m3) | (xaxis) (y-axis) Va {x-axis) {y-axis) P 2 Termeeshta: N
0.9795 0.6927 1.4027 0.9357 0.7042 0.8328
0.9753 0.9832 1.9837 0.9914 0.9993 1.2626
0.9732 1.08398 22179 0.9892 1.1077 1.4117 7 230 0.0001 :
0.9721 1.1450/ 2.3261 0.9881] 1.1639 1.4806 y : A
0.9668 1.3811 2.8054 0.9827) 1.4039 1.7836 Pro
cedure
m= 2.04234 m= 1.27888
QsTD b= -0.01435 QA b= -0.00913 Calibration Guideline: EURAMET cg-18 v, 4.0 (11/2015)
r= 0.99993 r= 0.99993 METTLER TOLEDO Work Instruction: CPMW002/20
Calculati This calibration certificate contains measurements for As Found and As Left calibrations
Vstd—l.M'ol{[Pa_-ﬂP]stthTstdfTaJ i Va=IﬁVDIHPa-,aP)fPaj The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a bulltin weight
Qstd=|Vstd/ATime | Qa=[Va/ATime
For sut flow rate calculati In accordance with EURAMET og-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommaodate specific calibration conditions.
— P
asta= un( ()5 ) o) aa= n({ [a{Ta/%)) )
Sondard Condic As Found | Start: 236 °C End: 23.5°C Start: 34.6 % End: 351 %
mdard Conditions 2=t IR DT T
Tstd:l 298.15 *g RECALIBRATION As Left | Start: 236°C End: 23.5°C Start 35.0 % End: 357 %
Pste:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998 As Found Calibration Date: 17-Jan-2023 Calibrator;
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51, As Left Calibration Date: 1?_‘[3”2023 3
AP: rootsmeter er reading {mm HgJ Appendix B to Part 50, Reference Method for the lssue Date: 19-Jan-2023
IIz: actual absolute temperature (°K) Determination of Suspended Particulate Matter in ' -
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30 Approved Si
b: intercept
m: slope
Technical Manager / Head of Calibration Center
1 Environmental, Inc. www.tisch-env.com
South Miami Avenue TOLL FREE: (877)263-7610
ge of Cleves, OH 45002 FAX: (513)467-2009
Softwers Varsion: 1.23.1.11 & METTLER TOLEDD Page 10of 5
Rapant Version: 216,20 This is an original dosument and may nat ba partially reproduced without the

Form Humber: F103C wriien parmission of tha issuig calibration laboratory.
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Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Measurement Results

Calibration Certificate ID
TH2036-001-011722-ACC-TH

METTLER TOLEDO Service

Repeatability
Test Load: 100g
As Found As Left As Found
1 99.0982 g i 100.0001 g * s Left t (Teat Point)
2 90.9991 g | 100.0001 g | e
3 99,9991 g | 100,0001 g Ly il 2
4 99,6891 ¢ | 100.0001 g 2d
5 99,9992 ¢ | 100.0002 g 24
6 09,9993 g | 100,0002 g % 1d }
7 99,9992 ¢ | 100.0002 g . ® §
. 8 99.89929 | 100.0001 g s
9 99,9991 g | 100,0001 g . .
10 899.8882 g | 1000001 g * -
8 * 4
Standand 000007 g | 0.00005 g
7 5
3
The “tf* in the gragh [ of the | iny which the
teat was performed.
The results of this graph are based upon the absolute values of the differences
from the mean vabe.
Eccentricity
Test Load: 100 g
aund As Left /_3 4—\ /’-H_FJ “\
1 99,9991 g 1000001 g // 1d A d\\ o/ 1d od
2 09,9993 g 100,0002 g \ \
3 | mwwg woowze | | O )
4 99,9990 g 1000001 g \ / \
5 99,9991 g 1000001 g \\;gd od / 1d gy
2.5 - 215
wmf“ am02.9 anata As Fumdw AsLeft
The "d” in the graph tha ility of the in which
the test was perfomed,

Software Version: 1.23.1.11
Report Verson: 2.16.30
Farm Numbes: F103C

@ METTLER TOLEDO
This is an ariginal documant and may not be parsally reproduced without e
writhan permission of $1e suing calibrasion lbarastary.

Error of Indication
As Found
Refarance Valus Indication Error of Indication Expanded Uncertainty k
1 0.0000g | 0.0000g | 0.15mg 2
2 0.0500 g | 0.0500 g | 0.16 mg 2
3 0.1000 ¢ 00998 g 0.16 mg 2
4 0.5000 g 0,499 g 0.16 mg 2
5 1.0000 g 1.0000 g 0.16 mg 2
6 50000 g 50001 g 0.16 mg 2
7| 10,0000 g 10,0001 g 017 mg 2
50.0000 g 49,9957 g 0.20 mg
9 | 100.0000 g 99.9992 g 0.27 mg
10 | 150.0000 g 149.9987 g 0.38mg 2
1| 20000009 199.9882 g Bedmg; L
As Laft
Referance Valua Indication Error of Indication Expanded Uncertainty k
1 0.0000g | 0.0000g 0.0000g | 0.11 mg 2
2 0.0500g | 0.0500 g 0.0000g 0.13 mg 2
E 0.1000 ¢ [ 0.1000 g 0.0000g 0.13mg 2
4 0.5000g i 050009 0.0000g 0.13mg 2
5 1.0000 g | 1.0000 g 0.0000g 0.13mg 2
6 | 5.0000 ¢ [ 5.0001 ¢ 0.0001g 0.13mg 2
7 | 10,0000 g i 10,0000 g 0.0000g 0.4 mg 2
8 50,0000 g | 50.0000 g 0.0000g | 0.17 mg 2
9 100.0000 g 100,0001 g 0.0001g | 0.24 mg 2
10 150,0000 g 1500001 g 0.0001g | 0.34 mg ER
1 200.0000 g 200.0002 g 0.0002g | 0.39mg 2 |
i - - - - . - As Found
* Aslett
7 1
=
§ ; % z + T_ 1 For improved legibility of the graphics
E W S ——— — + T { anly increasing measurement points
= . ane shown and measurement points
:;J | .‘-'1"‘"-'..'__;_ close to zero are not displayed.
Calibration Pointe [g]
The uncertainty stated is the expanded uncertainty at calibration obtained by iplyirg the dard bined inty 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 rangs
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

Page 2of5

Softwers Varsion: 1.23.1.11 & METTLER TOLEDD Page 3of 5
This ks an originat document and may nat ba partially reproduced withaut he

wriien parmission of tha issuig calibration laboratory.

Repa Version: 2 16.30
Form Humber: F103C



camaton s METTLER TOLEDO Servic ety METTLER TOLEDO
TH2036-001-011723-ACC-TH it b TH2036-001-011723-ACC-TH

Test Equipment

Measurement Uncertainty of the Weighing Instrument in Use

All weights used for metrological testing are traceable to nafional 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 ion of the L Inty under ideration of
an accredited calibration laboratory,

the ermors of indication. The value R represents the net load indicafion in the unit of measure of the device

Weight Set 1: OIML E2

Temp Al for the evaluation of the measurement uncerainty in use: 30-10% K
Weight Sst o, et Bt lemier Hulerele? Temperature range on site for the evaluation of the measurement uncertainty in use: 3IK
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer l —
Equipment Ma.: INZ56 Date of lssus: 20-Jul-2022 Max e i
Caertificate Number: 22H1503 Calibration Due Date: 04-Jul-2023 1 | 0.0001 g | 220g Uy= D16 mg + 0.0147 mgig - R | Us=0.13 mg + 0.00671 malg - R
Remarks To aptimize the stability of the linearization, besies 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 squation.
Equipment condition: Good

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Mext calibration according lo customer’s procedura

Net Indication As Found
Calibration data not decide by calibration laboratory 002209 ' 0.16 mg ' 0.73% | 0.13mg | 0.58%
End of Accredited Section ! bt | il T et | 049mg | 0.060%
= 220009 0.19 mg | 0.0087% | 0.14 mg 0.0066%
nfarmation bel d ttachments to thi flibratio rtificat at part of thy dited calibration. ' i 1 T T
e 1 ‘mation below and any atiac en| 15 canbration cerfncale are not part of e accredi| calibrauon 220[)009 T 0.48 mg T 0.0022% | O_Z,Bmg . 0.0013%
220.0000 g | 34mg | 0.0015% | 16mg | 0.00073%
T
|
- _ |
B £ |
3 z \
g
B ]
£ 5
= — 2
g - 2
i e :
== —
Wieighing Range [%] Reacng g
As Found As Left
Softwars Version: 1.23.1.11 @ METTLER TOLEDO Page 40f 5 Software Varson: 1.23.1.11 © METTLER TOLEDO Page 5of 5
Report Versan: 2.16.30 Thils is an ariginal document and may not be partaly reproduced without e Repa Version: 2 16.30 This ks an originat document and may nat ba partially reproduced withaut he
Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Humber: F103C

wriien parmission of tha issuig calibration laboratory.



Attachment to Calibration Certificate:
TH20356-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

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

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

A
Fsund J

The weighing device meets the given
process reguirements.

A
Lot v

The weighing device meets the given
process requirements.

Minimum wedghts for different walghing tolerances and safaly faclors

Safety Factar

‘meﬂ | 1 T .2 ; | -3 T é T 1‘0‘
1% | 0.16012 g | 0.32511g | 049518 g 0.85155 g | 1.85026 g
0z% | 0077 0160129 ' D24188 g [ o4omeag 0851559
0s% | 0031659 |  006aBg | 0.09550 g [ oteot2g | 032511
1% 001580 g | 003165 g | 0.04754 g 0.07847 g | 0160129
2% 0.00789 5 001580 ' 0.02372 g [ ooamseg 0.07947 g
5% [ 0.00316 g | 0.00631g 0.00847 g [ 0.01580 g 003165 g

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

Tests Parformed: | As Found As Left

Process Requirements

Weighing Tolerance: 1%

Safe Weighing Range

Flewrios Uases smenai Uncsrmsay 4]

[I——r——

| Smallast Net Weight 0.0500 g

Safety Factor: 2

g I 1%

Safe To Weigh
_\_\-\_‘_‘—‘—~—\_

-
./
\\\‘_.

Wesghing Fanga o]

‘While fhe vaues in this gragh reflect the actual cafibration results, the maasurement uncartainty curves are simply & visusl representation, This graph reflects As Lelt testing, unless only As Found

WRS P

Saftware Version: 1.23.1.11
Report Version: 216,30
Form Numbse: F1090

@ METTLER TOLEDO Page 10f4
This is an ariginal documant and may not be parsally reproduced without e
written permission of §e suing caliraton abaratary.

As Left Minimum Weight Table
Minimum weights for differant waighing tolerances and safety factors
Safety Factor
Tokrance | 1 2 | 3 5 10
0.1% 0127355 0.25642 g 0.38726 | osesasng 1.35584 g
02% | 00em6g | 012735g ' 019166 g | o262 0654409
05% | 0025339 0.05073 g ' 0.07620 g | oizrse | azsedzg
1% [ 001266 g | 002533 g 003802 g | 0.06346 5 012735 ¢
2% | ooos3sag 001286 g ' 0.01899 g | oosssg 0.06346
5% 0.00253 g 0.00506 g [ 0.00759 g 0.01266 g | 0.02533 ¢

v’ Pasgs: The determined minimum weight meets the requirement for the smallest nat weight.

At these net minimum welght values, the measurement uncertainty of the weighing device is egual to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
af 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 ocourred. 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. I "M/A" is shown above, no appropriate value could be calculated.
2 METTLER TOLEDQ is not responsible for the definition of the process requirements

Softwars Version: 1.23.1.11 & METTLER TOLEDD Page 2of 4

Rapart Version: 2.18.30 This is an original document and may rat ba partislly reproduced withaud the

Form Number: FI036 wriien parmission of tha issuig calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO C

TH2038-001-011723-ACC-TH

Attachment to Calibration Certificate: ME‘I’TLER TOI_EDO

TH2036-001-011723-ACC-TH

GWP® Certificate GWP* Ceriificate
Ermor of Indication
As Found
Results Summary
Cantrol limits for various weighing tolerances
Repeatability Eccentricity Error of Indication Refersnce Vaius Error 0.2% 0.5% L 1% 2% L
As Found v | v v Unuadg | o000 | WA | M | N ] Wik ] MR | WA
[ As Left v | v 1 v } 50.0000g | -D0003g | 0.0250g | 00500g  0125Dg | 025009 | 05000 | 1.2500g
P =rawE ' 100.0000g | -D.000Bg | 0.0500g | 0.1000g 025009 | 050009 @ 1.0000g | 250009
15000009 | -0.0013g | 0.0750g | 0.4500g 037509 | 075009 | 1.5000g | 3.7500g
% = Failed I J SX-NCA: | CRENNG | e | Bl | | B | e

: 2000000g | -00018g | 0.1000g | 0.2000g 05000 | 1.0000g | 20000g | 5.0000 g
h = Fi ! ! |
i\, = Safety Factor not met Result v |« v v v v

Repeatability As Left

Cantrol imits for various weighing tolerances

Test Load: 100 g Referance \alua Error [ 0.2% 0.5% 1% 2%

00000g | 00000g | NA | NA | NA | WA | NIA | NiA
50,0000 g 0.0000 g 0.0250g | 0.0500g 012509 0.2500g 05000g | 1.25009
1000000g | 0.0001g | 0.0500g | 01000g | 025009 | 050009 | 1.0000g | 250009

As Left
Sid. Deviation

As Found
Std. Deviation

Controd Limit

Tolerance

0.1% MiA MiA MiA
= L 15000009 | 0.0001g | 00750g | 0.1500g  03750g | 07500g | 15000g | 375009
0.2% 0.00005, ¢ = 200.0000g | 0.0002g | 0.1000g | 0.2000g | 05000g | 1.0000g & 2.0000g | 5.0000g
0.5% 0.00013 v ' 1 1 | |
il il indlinds 0.00007 g* 0.00005 9" Result v v v v w |
1% 0.00025 g v ~
2% 0.00050 g v v The weighing tolerance Is met f the error (of Indication) for each test paint is less than or equal ta the corresponding contral
5% 0.00125 g v v limit for that particular weighing tolerance. Results at or dose 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 egual to the comesponding control limit.

Eccentricity
Test Load: 100 g
As Found | As Left
Toleranca Controd Limit Deviation Result Deviation Result
0.1% 0.0500g | v | v
0.2% | 0.1000g v v
0.5% 0.2500g v v
- 0.0002 g 0.0001 g
1% 0.5000 g v v
2% | 1.0000 g v v
5% 250004 v v
The weighing tolerance is met if the dewviation is less than or equal to the corresponding control limit,
Saftware Versian: 1.23.1.11 ©METTLER TOLEDO Page 3of4 Software Version: 123,111 © METTLER TOLEDO Page 4 of 4
Report Varsion: 216,30 Thils is an ariginal document and may not be partaly reproduced without e Rapart Version: 2.18.30 This is an original document and may rat ba partislly reproduced withaud the

Form Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: FI036 wriien parmission of tha issuig calibration laboratory.



NSC-TISLTIS 17A2E
CALIBRATION 0013

IITISTR

Request No.: 22-66/0326 MTC No.: PSL-T 0491/66

Certificate of Calibration

Equipment: Digital Ther ter with S
Manufacturer: TRACEBLE

Model: 4421

Serial No.: 160143242

R ch & Technology Co., Ltd.

Ci : Envir

Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsenghong, Laksi, Bangkok 10210
Date of Request: 13 February 2023
Date of Calibration: 10 March 2023
Place of Calibration: Photometry and Temperature Standards Laboratory,
Soi 1, Bangpoo Industrial Estate, Sukhumvit Road, Samut Prakan 10280
Range of Calibration: Calibrated from 25.0 °C to 40.0 °C
Conditions of Calibration: 1. Ambient temperature: (23 4 3) °C
2. Relative humidity: (60 + 20) %
Reference Standard: Standards Platinum Resistance Thermometer, Manufacturer: KDACT, Model: WZPB-1, 5/N.: 6729,
Which was calibrated on 15 July 2022, Calibration Certificate No.: 22-65/0706, PSL-T 0864/65
Traceability: This Certificate is traceable to SI Unit through Photometry and Temperature Standards Laboratory,
Industrial Metrology and Testing Service Centre, Thailand Institute of Scientific and Technological
Research (TISTR), NSC-ONSC Accreditation Ne.: Calibration 0015

Calibration Procedure: The measurement was done in accordance with WI.CP.05 (Comparison Technigue)

The temperature scale in use of this laboratory is the International Temperature Scale of 1990 (ITS-90).
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor & = 2, providing

a level of confidence of approximately 95 %

The results relate only to the items tested/calibrated or value assigned

MSCTISITIS 17805

2ITISTR

EALINRATION 2056
Request No.: 22-66/0326 MTC No.: PSL-T 0491/66
Calibration Results:
¢ 3
Stancdasd uur:: Correction Uncertainty
Temperature Reading c) (+°C)
(*c) ) ]

25.0024 25.2 -0.2 0.10

30.0033 30.9 -0.9 0.10

35.0024 35.2 0.2 0.10

40.0031 40.3 -0.3 0.10

UUC* = Unit under Calibration
...End of Certificate...

Calibrated by: Approved by: - .

Dlreclq i

Photometry and-‘l’__emge_r'a!_hﬁg;s;ra.lz';l%ards Laboratory
Ref.: 2012266021300627001
Issued Date: 13 March 2023

Page 2 of 2

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

FM.BLMTC.002 Rev.4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited undess written permission i= abtained from the govemor of TISTR.

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Aoad, Chatuchak, Bangkak 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel, (66} 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : micatistrorth

Tel, {66) 0 2577 9000
Fax. (66) 0 2577 9009
E-rnall : rumpalgtistr.orth Websiteawew tistr.orth

Tel {68) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0 2575 8592
E-maill : sumaleeggtistr.ar.th

Head Office

35 Mu 3 Tamben Khiong Ha, Amphos Khlong Luang,

Changwat Pathumnthiani 12120, Thafland

Tel. (66) 0 2577 5000

Fax. (66) 0 2577 9008

E-mall : rumpaig@tistr.or.th Website:wwaw.tistr.or.th

Office/Laboratary

Soi 1C, Bangpoo Industrial Estate, Sukhumwit Road,
Amphos Muang, Changeat Samutprakan 10280, Thailand
Tel. (66] 0 2323 16T2-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mitc@tistr.onth

Office

186 Phahoryothin Road, ChatLichak, Bangkok 10900,
Thailand

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

E-mail : sumalesgtistrorth
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N Calibration Chart

BSWA-IV-C021-03-0048A

Sound Calibrator model cpn

Serial Number Sie335
Appearance SN | T
Power Supply 1.3V LRE [AA battery] x2
Sound Pressure Level

Frequency

D (@1000H) | 0:3) L. DL %

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

BSWA Technology Ltd.

www.bswa-tech.com
This equipment was calibrated at the following ambient
conditions:
Temperaiure: - o
Humidity:

ENVIRONMENT RESE

ARCH & TECHNOLOGY Co, LTD,

Environment Research & Teclinology Company Limited
2504 M 6 Sel Chidmmkbeet 1, Ngum Wang Wi aaal,
Thung Song fong. Lak 5i, Baoghek 10210

Ted 0. 2954-T745.8 Fux -TT47

Eemail © emviienvivesearch.em, i
wwwemvireseardcoth

el Officu Ta 1) 0104 S22 M 951

Sound Level Meter Calibration Report

Support Equipment Type

Manufacture

Model

Serial No.

Range of Calibrator
- Sound Pressure Level
- Frequency

Calibrated By

Calibration Date
Customer Name

Sound Leve! Calibrator
BSWA Technology
CAT11

590335

940 dB,
1,000 Hz

June 15, 2023

N - - & Ao . -
Vision E. Consultants Co., Ltd. : Intaninfallanfuuiufinge Liss fawdn wilsadrsaauuun

A d oo a . - & A - ., - .
WNUAT L1/64 WU HRALIWLNAS TRAN-WHaI Iz Ilﬂ:W“‘P’Iﬂﬂﬂﬁ\l“l[.!'lﬁ:']uﬂﬂ-““ﬂ.}ﬁ:ﬁ'lu'ﬂrﬂ!l

WURIFTTIRURUNMANGEY L2143 Sawing limit wasdmwdnriuwaings

(mozripaiy o FnausEsiain 3 (BM3)

Equipment Actual Reading (dB(A)) [
Item - 1 Status
Brand Model Serial Number Before Adjustment After Adjustment |
1| scarlet ST-11D 820871 95.5 94.0 | Pas
_ ——
------ |
- —
| ~ S| I [
|
}';
Checked By  AdrayedBy

Technician
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envi 1

EnvironMeNT RESEARCH & TECHNOLOGY Co, LTD.

Environment Research & Technology Company Limited
257114 M 6 §si Chintiakhet 1

Thumg Seng Hong, Lak Si, Banghnk 10210

Tel 0-2954-TT45- Fax 0-2054-T747

. Wong Wan Road,

E-mail 5 envi@ensiressarch.en,th
wrenyEresearclen, ih

Mead OficeTas 11 0105 542 064 951

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

Larson Davis

CAL200
. 3605
H 93.8
] 1,000 Hz.

= May 16, 2024

- Vision E. Consultants Co., Ltd.
T - & a . L% .
lasersudnilnnfoafiuings L1/64 Toah wirsimausunmnoEy L1764
o > aifl Y . .
WUYHARLIN NS IWAN-WULEIRT uﬂ:WWFINﬂﬂL'\I\’\Q'\'?\:'JUFIﬁ-““ﬂ\llﬁzm‘d‘!ﬂ'lﬂ
wladrauuinmnay L2143 ﬂui'ma.‘hlﬁsl uasgandaiunawTs

(maneaausariadiivsllssiuuai BM3, BME)

1 Scarlet Tech

Equipment Actual Reading (dB[A))
Item Status
Brand Model Berial Number Before Adjustment After Adjustment
ST-11D0

B20865 938 a8 Pass

Checked By

Technician

Approved By

Environmental Scientist

Page 1/1

EnvIRONMENT RESEARCH & TECHNOLOGY Co, LTD.

Environment Research & Technology Company Limited
25114 Mu & Sl Chinnakbet 1, Ngam Wong Wan Road,

Thung Senp Hoag, Lak 5§, Banghkok 10210

Tel -2954-TT45-6 Fax 0-295.

747
Eomuil ¢ envienviresearchoon.th
wwnenviresearchuco, it

Mend OfficerTax 1D DI0S 542 064 931

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
Larson Davis

CAL200

3E05

93.8

1.000 Hz.

I

April 25, 2024

Vision E. Consultants Co., Lid.

Trsanvsudniflandouiuiiegn L4 Tamgh wlasmsusunmanoan L1/64
ﬁr'.ar‘mﬁﬂﬂmnj'm:'fua N-WUBIETE ua:v‘f\;ﬁuﬁmﬁm:j'\m:'i'uﬂn-uumm:mwmu
wilRsdTIRuNLTRNDES L2143 Sandagledy uasdiwiadunaimrs

(rsriaafaunradndsaillanduagu BM3, BME)

Equipment Actual Reading (dB|A))
Item Status
EBrand Model Serial Number Before Adf After Adj
1 Scarlet Tech ST-11D 820932 93.8 938 Pass
Checked By Approved

Technician

Environmental Scientist

Page 1/1
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2022 by Agilent TEC’III'IOFOQTH

Agilent CrossLab Compliance Services

Agilent CrossLab Compliance Services

Agilent

ossLab

From Insight to Outcome

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type:

System ID:

EQP Name:

EQP Revision:

EQP Publish Date:

ES-0Q

MY 15330001

AgilentRecommended

ES.02.50

March 2020

©2022 by Agilent Technologies

Agilent CrossLab Compliance Services

Section Page
Cover page 1
Table of Contents 2
Test Summary 3
Service Details 4
Instrument Details 5
Protocol Details 6
Tests f

Preparation : 5100 VOV 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
Report Type: Report
Org. Name: Environment Research & Technology Co., Ltd
Org. Location: 25/114 Meo 6 Soi Chinaket, Ngamwongwan
Rd.,Bangkok 10210
Date: November 28, 2022 4:16:06 PM Date:
System ID: MY 15330001 System ID:

Page 1/27

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

Page 2/27



© 2022 by Agilent Technola.gies Agilent CrossLab Compliance Services ©2022 by Agilent Technalogies Agilent CrossLab Compliance Services

This section includes & 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 imes the test was run is displayed. For detailed

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

Service Order No/Request: 6003573434
EQP Name: AgilentRecommended
EQP Revision: ES.02.50
Details Report Type: Repart
Test Status Rims Organization Details
Preparation : 5100 VDV Pass 1 Name: Environment Research & Technology Co.,Ltd
Instrument Tests : 5100 VDV Pass 1 Location: 25/114 Moo 6 Sci Chinaket, Ngamwongwan Rd.,Bangkok 10210
Autosampler Operation : Autosampler 1 - SPS4 Pass 1 Local Contact Details
(o] Il Qualification Stat
S o e =20 Job Title: Supervisor Scientist
dhcad Qualification Location: ICPCES Room
Operator Details
Job Title: Field Service Engineer
Data Acquisition Details
Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.06821
Customer Data System (CDS): Es: ICP Expert
Date: Movember 28, 2022 4:16:06 PM Date: Movember 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001

Page 3/27 Page 4/ 27
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18 2022 by Agilent Technologies R Agilent CrossLab Compliance Services #2022 by Agilent Technologies : Agilent CrossLab Compliance Services

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

This section describes the as found system configuration.

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
Model Number GaO11A
Sample Introduction Double pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY 15330001
Firmware Revision 2994
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number GB481A
Serial Number 1A1560387
Autosampler 1
Manufacturer Agilent Technologies
Name 8Ps4
Model Number GB410A
Seral Number AU15220240
Vapor Generator 1
Manufacturer Agilent Technologies
Name VGATTP
Model Number G8475A
Serial Number MY 15330002
Date: Mavember 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 6/27



© 2022 by Agilent Technologies Agilent CrossLab Compliance Services ©2022 by Agilent Tachnologies Agilent GrossLab Compliance Services

Image Details: Was the detector calibration performed and completed successfully?
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: 5CGO202NG4

Configuration Details

Model/Serial No.: GBO11A MY 15330001

Results

Criteria Observed Result  Expected Result Status

Does the plasma ignite successfully in the first three Vea Yes Pass

attempts?

\Was the detector calibration performed and completed Ve Yes Prss

successfully?

Was the instrument calibration performed and completed Yes Yas Pass

successfully?

Date: November 26, 2022 4:16:06 PM i Navember 28, 2022 4; 16:08 PM
System ID: MY 15330001 System ID: MY 15330001

Page 727 Page 8/27



& 2022 by Agllent Technologies E ; Agilent CrossLab Compliance Services 2022 by Agilent Technologies ' Agilent CrossLab Compliance Services

Imzge Details: Wias the instrument calibration performed and completed successfully?

Date and Time: November 28, 2022 4:07:34 PM Puipied

Host Name: SCG0202N04 This test records a status for each of the automated tests within the Agilent ICP-DES CDS. For detailed test criteria, refer to the
attached report.

Configuration Details

Model/Serial No.: G8011A MY15330001

Results Observed Result  Expected Result Status

Are the Functional Tests results within acceptance criteria?

Subsystem Communications

E Yes Yes Pass
2 ir Fl
2 oy Yes Yes Pass
]
s F
" Ve Yes Yes |Pass
sl Y.es Yes |Pass
RF
Ganarator Yes Yes Pass
g oozoeoamE o
Overall Test Status Camera Yes Yes Pass
Pass Runs: 1
Eipfics Yes ' Yes ‘Pass
Are the Instrument Performance Tests results within acceptance criteria?
Fetanticn Yes Yes Pass
menakity Yes Yes Pass
Ficiion Yes Yes Pass
Overall Test Status
\Pass Runs: 1
Date: MNovember 28, 2022 4:16:06 PM Date: MNovember 28, 2022 4:15:06 PM
System ID: MY15330001 System ID: MY 15330001

Page8/27 Page 10/27



€ 2022 by Agilent Technologies

Purpose

This test verifies that the autosampler operates properly.

Configuration Details

Madel/Serial No.:

Results

Criteria

Does the autosampler successfully move to the specified

location(s)?

Overall Test Status

|GB410A

Observed Resuit

Yes

Agilent CrossLab Compliance Services

AU15220240

Expected Result

Yes

Status

Pass

©2022 by Agilent Technologies Agilent CrossLab Compliance Services

e 0 1y a?

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 recelve periodic review and cannct be assigned an evergreen status. The
qualification performed according to this document refers anly to the hard s config n in place at the time of the
qualification. Agilent Technologies recommends that i 1t config h g 1t 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 detalls of completed tests and

Page 11127

|Pass Runs: 1
Date: November 28, 2022 4:16:056 PM
System ID: MY 15330001

their results. Note: Hard fsoft configurati gl 1t is the customer's respansibility.
Date: November 28, 2022 4;16:06 PM
System ID: MY 15330001

Page 12/27



£ 2022 by Agilent Technologies . Agilent CrossLab Compliance Services

Training requirements note: The delivery engineer attaches an ACE_tadmiﬁue-spedﬁc training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General

©2022 by Agilent Technologies.

Document Name: Certificate of Qualification for ACE

Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: April 17, 2022 111113 PM
Drive Serial #: 90533EBA Platferm Revision: ACE311.27

Individual saif-gquaification reparis for each specific techniqua installed are alsa available upon request. They provide additional details
on the general repar from the conclse summary and ame by the actus! during the process, There is
nola 4 betwesn and O program iests because soma algonthms are used by several tests and
acrogs mulliple similar hardware campanents of the qualified systems.

Technique Type Tests Completed Result
Alomic Absorplion 7 Confarms
Capillary Elecliophores:s 10 Conforms:
Dissolufion B Conforms
Emission Spectroscopy 3 Conforms
Gas Chromatography - GCMS 7 Conforms.
Gas Chromatography 8 Conforms
Ge! Permeation Cheomategraphy ] Conforms
1CP-MS [ Conforms
Infrared Speciroscopy 7 Conforms
Liguid Chromatograghy W Cenfarms
Ligquid Chrematograghy - LCMS a Cenfarms
Microfluidics 18 Conforms
Sample Preparation - Gas Chromatography 8 Confarms.
Sample Preparation - Liquid & Conforms
Chmomatography

Supereritical Fluid Chromatography 15 Canforms
Software 8 Conforms
UY-Vis Spactropholometer 13 Conforms

Overall Qualification Status

| Conforms

Compliance topics (GMP, GLP, ALCOA, etc.), ir hard and softy components, and the ACE technigue itself. The one
certificate P all pr isi ings as documented in the Agilent Learning Management System called Success
Factors.

Location Category Document Name Page
EQR General Ceriificate of Qualification for ACE 14
EQR General Operator's fraining certificate and qualifications 15
EQR General Operator's training certificate and gualifications 16
EQR General Certificate of System Qualification 17
EQR General Instrument’s Test Report 18
EQR General Software verification 21
EQR Material Certificate of Analysis Wavelength calibration solution 22
Date: Movember 28, 2022 4:16:08 PM

System ID: MY 15330001

Page 13127

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

Page 14/ 27
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® 2022 by Agilent Technologies ‘Agilent CrossLab Compliance Services ©2022 by Agilent Technologies Agilent CrossLab Compliance Services

G *Eg'n-:u
Deocument Name: Operator's training certificate and qualifications Document Name: Operator’s training ceriificate and qualifications
G Agilent Technslogies Apilent Technelagies
i . . .
Certificate of Completion Certificate of Completion
L e Worswit Thnakul Leamer Name: Worawit Timakul
Title OF Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neaphyte Training Title Of Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-0OES Systems
Completion Date: August 25, 2016 Completion Date: Ocioher 30, 2020
Certified By C : i i
1 'y Company. Leaming at Agilent f Centified By Company: Learning ot Agilent
AR Service and Support training certi have the fol All Service and Stipport training bave th specific
A certificats For S nd S inimg is only valid while employed by i i i i il i i i
A T e i el e T et o e e A M e A D P A
documentation, technicl , , and . € i ini : i i i 0 . e B angning aecess (o Agilent's: Safely Alerts, Service Noics, inkermal icchnical 115, Lipdate training, current
qualify uli‘:;'i':vtdmz o n}mxzﬁm L.rﬂﬁﬁeﬁpm““ml alane, without being employed by Agilent Technologies, does ot documentaticn, techaical suport, current parts, asd parts updases. Complotion of issining alone, without being employed by Agilent Tochaslogiss, dres nat
qualify an individual 1o safily install, service or mainiin Agilent producis.
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Instrument's Test Report

Agilent CrossLab Compliance Services

Agilent Technologies

Leamer Name:

Title Of Course;

Completion Date:

Certified By Company:

Certificate of Completion

Worawit Timakul

AN-CE-55-11-030-A: ACE 3.X User Update Training

July 1,2020

Learning at Agilent

All Service and Support training certificates have the fallowing specific

A eenificate for Service and Support training is anly valid while employed by Agilent Technalogies or while working a5 an Agileni-suthorized service
peuvider, through which the service employes has ongoing access 1 Agilent's: Safcty Alerts, Service Motes, interal techrical updates, updatc training, carrent
documentation, technicsl suppart, currcnt parts, and pasts updales. Completion of irining alane, without being employed by Agilent Technoiogies, does not

qualify an individual to safely i

Agpilenl products. t

Report Summary
Instrument Model
Instrument iD

Instrument Serial Number
Sattware Version
Firmwara Version

Tested By

Test Compleled On

Result Summary

Agilant 5100 VOV ICP-0ES
Ean11A

MY 15330001

7.1.0.6821

2994

Worawit T.

25-MNov-22 3:29:24 FM

Date: Movember 28, 2022 4:16:05 PM

System ID: MY 15330001

Page 17127

Resalution Test Pass
| Sensitivity Test Pass
Pracision Test Pass
Resolution Test Pass

Element Wavalangth Specilication  Width

N [174.213 nm} £8.40 7.40

As (188,980 ) £820 16.48

C (193.027 nm) £11.50 805

Mo (202.032 nm) £8.20 6.88

Cr (206,158 nm) £13.40 1028

Zn (213,857 nm) S8.70 7.43

Pb (220.352 nm) $9.50 8.06

Co (228,615 nm) £17.20 10.85

Ba (230.424 nm) $0.40 7.87

Mn (257.610 nm) £13.30 .47

Mn (260.568 nm) £20.30 16.41

Cr {267,718 nm) £11.00 8.93

Cu {324,754 nm) £25.00 18.01

Cu (327.395 nm) £14.20 1272

Sr (338.071 nm) £33.50 28.00

Ba (455.403 nm) 544,00 33.09

Sr{460.733 nm) £ 36.00 2022

Ba (493.408 nm) <36.00 30.08

Ba (814.171 nm) 542.00 28,84

Ar (675,283 nm) 574,00 65.29

K {7€6.491 nm) £80.00 61.84

Page10l3
November 28, 2022 4:16:06 PM
MY 15330001
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| Sensitivity Test Pass
Radial
Eloment Wavelength Specification Method  Ratio Standard Blank
As (188.880 nm) 450 SABA 1244 12634 B9
Se (196.026 nm) z40 SABR 44 8036 1128
In (213.857 nm) 214210 SRBR 41598 58879.6 189.0
P (220,353 nm) 246.0 SRER 1919 3002.4 2235
Mn (257610 nm) =3518.0 SRER 12083.1 303064.1 B28.5
Al (395,152 nm) =34 SBR a0 41307 4600.0
Ba {493.408 nm) =340 SBR 1021 127572756 122533
K (768 431 nm) 218 SBR 38 111108.8 227332
Axial
Element Wavelength Specification Methed  Ralic Standard Blank
As (188,980 nm) 2208.0 SRER 2508 36674 192.0
Se (196.026 nm) =163.0 SRER 1722 29022 2381
Zn (206.200 nm) 2340 SABA 1360.5 17846.2 168.8
Zn (213.857 nm} 21743.0 SRER 21287 2004930 480.0
Cd (214.439 nm) =4227.0 SABR 82556 156439.2 3574
Fb (220,353 nm) 23200 SRBR BEET 165021 5710
Mn (257.610 nm) 210625.0 SRER 39180.3 1593731.8 18512
Cr (267,716 nm) 210480 SABR 48823 1764232 12072
Cu (324.754 nm) z219.0 SBR B5.7 268073.8 4020.3
Al (395,152 nm) z60 SBR 243 27mos2e 10722 4
Ba (493,408 nm) 2600 SBR 2754 BO34589.3  29068.7
K (FE6.491 nrm) 2240 SBR e 36778044 443704
Page 2ol 3
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Precision Test Pass
Radial
Element s
. Value % RSD

As (188.980 nm) =280 099

Se (196,026 nm) 5260 1.01

Zn (213,857 nm) £1.50 0.31

Pb {220,353 nm) 5280 0.1

Mn (257610 nm) =1.50 0.43

Al {396.152 nm) %1.50 033

Ba (453.408 nm) =150 065

K (T86.491 nm) 5150 020

Axial
Elemeant Speci;
Value % RSD

As (188.580 nm) =1.50 087

Se (196.026 nm) %1.50 0786

Zn (206.200 nm) =1.50 0.42

Zn {213.857 nm) %1.50 0.51

Cd {214.433 nm) %1.50 050

Pb (220.353 nm) 5150 049

Mn (257 610 nm) S1.580 oso

Cr (267.716 nm) £1.50 D43

Cu (324,754 nm) ‘s1.50 0.48

Al (396,152 nm}) =1.50 D48

Ba (493.408 nm) =1.50 omn

K (766.491 nm) =150 050

Paga30f3
Date: November 28, 2022 4:16:06 PM
System ID: MY15330001
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Document Name: Software verification Document Name: Certificate of Analysis Wavelength calibration solution

Agilent
Dhate: Moaday, Noversber 26, 2022 Time: L4556 PM[UTT  Host Name: SIIVOV-HP
HIR:000]
Windows User Name:  Admia Base Revision a1 Product Neme:  ICP Espert CERTIFICATE OF ANALYSIS
Nusber:
Trstall Type: A Adduionsl Pockages:  NA Agilent Product Name: Wavslengeh Culibration Saiution for ICP.0ES & MP-AES, 5 mo /L 50wl
Agilent Part No: ss1003010
Lot Ng: 0072163521
Base Reference File Name 1 ICPRefeenefile vl
Summary : Product Specifications
Analyte | Gariing Muterial | CASH | Certited Cone. | Analyko | Starting Wataral
Oveall Evaluation of Instaliation Check : PASS A AN 78172 | 5008 .05 Mo Mn
As is 74382 | 5001 % 0.025 Mo | pigioO: |
File Repeart Summary Ea Tl T0m22-378 | So00 £ 0028 W [
cd [7] THI435 | €000 £0.025 b [
Mo missing fles o svali fides foumd Ca [ THIAEA_| 50000025 7] Se
o syt e o o R TS I
[3 ] TETH | S0d0.38
Files Registration Report Summary Matrin: 5% HND:
Files Reglazratinn check not requised for this produet Iatendod Uss: Thia sshution is inended for se aa & comiiad refarence material or calibratic standand for industivaty
‘coupled plsama optical emission spectrascapy (ILP-OES). Inductively coupled plasma mass spectrametry (ICF-MS). stomic
Registiry Report Summary mbsarption spectrascopy {fame ALK or GRAAS], microwave plssma stomic emission spectroscapy (MP-AES),
-1y fluprescance spactrascony [XFF), and oiner echniques for elzmenal analysis.

Regisiry entries check nof required Por this product
& Thia Gk a quality s regi 10150
S001, 150 17034 and IS0/IEC 17025, This CAM was prepared o the certifind concertrations shown showe by gravimetric
misthods using single-slement cuncentiates tat wers codtifisd using the “High Performance ICP-DES” pratace] dovaloped by
MIST and are diresty trmossble o e NIST Sz Fsted balow. This schation was siabiled using high purky iz ack

EHNO3) and dilited with Btared {0.27pm). 18 M-ohm deionized The in the of thés CRM are
calibratad mgulary with tracasbifisy to MIST. All velumtiic dilutians are periormed in Class A calibratod glassware. The
rifiod A i Sacondary o the certified

concantrations was pesformad waing ICP-OES thar was calibrated and/or roferonced againat NIST SAMa: 3101, 3103,
3104a, 3708, 3113, 31122, 3114, 3141a, 315 3134, 3138, 3128, 3143, 31530, and 31688, The ancentainty nasccinted with sach
canified ian rep the e ey ol the 853 confidanc level using u covesage Bctor of k=1,

Instructions for Use: Agilest recommends that the salution be thoroughly mixad by repested shaking ot switling of the
iottle immediately prior to use. To achievs the highest accuracy tha analyst should: {1) use only pre-clsaned containers and

id from the CRM's origi iner. {3 use a minimum sub-semale size of 560uL. {3}
miaka dilutions uaing calibrated hefances er cortfied volumetic ciasa A flssks and gpettos, (5] dilute 1o volume Lsing tha
anma matrix 83 the original CAM, and (5] never powr used profuct Back imta the ariginal container. The sedmion should be
knpt tightly capped and stors under nomaal lsboratary condiions. Do net froeze, heat, er expase to dinect sunlight.
Minimize expasire to moisture or high humidity.

Page10f3
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Paricd of Vabidity: Agliem . il the expirGan

Inswnuctions for use are followed. Dering the period of walidity, tve purchaser
iy significant champgas in the stability of the solution.

Sewwln st apprmvar:
Dote of retoase: 21 Jamary HZ2 .—.—.._—.!
Dt of mapiention: 31 dy 2025 Chuck Baudmas, Cactifying Oficar

Fagn 213

©2022 by Agilent Technologies

Document Name:

Certificate of Analysis Wavelength « ] 1 soluti

at
Duide 35 & n E11
¥. Te ereur - ifind 7
n sz, n3 doing the cartilind wluny
Further [nlormatinn:
. NORD Cest. Fiog. Ne, 44 100 1858221}
» 150 1703+ i Reference Materisl Produczens
IAZLA Cort Ma, 2043.02)
e 0 ime : Diidn 3% and 150 Guide 35
IS0EC 17035 — Gesaral for the Cemypainncn of Tastrg and Cafibration Labotwoties [AZLA Cart.

Mo T4L8)
o LT s, 4 Aty Mirchasns, T B

Pagedofd

Date:
System ID;

Movember 28, 2022 4:16:06 PM
MY15330001

Page 23 /27

Date:
System ID:

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

Page 24 /27

_ Agilent CrossLab Compliance 5arvlces




2022 by Agilent Technologies Agilent CrossLab Compliance Services

This signature page was created and published because 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 oomponerils: unigue usernams
and personal password. The Agilent representative who has defivered 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

lectronically sign this d (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: Worawit Timakul
Logged On User Name: worawit timakul@agilent.com
Signature Creation Date: November 28, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This decument provides a protocel to verify and record i it and of proper op . It has been prepared from our
i icn of i lati as well as industry best i The is designed to provide an important P tofa ipl

li k Validati P upan many factors and use of this protocol alone does not assure p Agilent Technologies makss no
promises or ref L as lo its sufficiency for any specific regulatory program.
Warranty
Agllent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a i purp Agitent Technal shall not be liable for errors contained herein or for inci or ial d in ion with the

furnishing, performance, or use of this material.

Date: November 28, 2022 4:16:05 PM
System ID: MY 15330001
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Usar Name: wor,

Hastnama: 5CG&

00 HW ICP 5100 Envi researc Transaction log =

Print Date, Novam!

Tima Transaction  Activity Type of Transaction Optional Information
State Performed
November 28, 2022 Al SessionCreated  Session Nene
4:02:15 PM
November 28, 2022 Start Confliguration Session Naone
40215 PM
MNowemnbar 28, 2022 Audd Entillement Licensing Uswer is FieldEngineer and
40215 PM does not require an uniock
code
Movamber 28, 2022 Audit Egploaded Session EQF detais for orimary
4:06:30 PM teshnigue [Es] -
File path:
[ProtocolPacks/EsiConfigurati
onsii2. S0/Es.02.50.8q0],
EQP File Nama:
[E=.02,50.eqp], EQP Name:
[AgileniRecommended]
November 28, 2022 End Configuration Session None
4:08:32 PM
November 28, 2022 Star Qualification Session oQ
#:06:35 PM
Novernber 28, 2022 Starl Exeeutian Preparation : 5100 VOV Mone
4:06:36 PM Qualitative Test - No seipaints
associaled
MNovember 28, 2022 End Execution Preparation : 5100 VDV, Run Count : 1
4:07:38 PM Qualitalive Tast - No sefpoints
associaled
November 28, 2022 Starl Execution Instrumant Tests : 5100 VDV:  Nane
A:07.38 PM Qualitative Test - No salpoints
mssocisled
MNevember 28, 2022 End Exacution Instrument Tests : 5100 VDV:  Run Count : 1
4.08:52 PM Qualitative Test - No selpints.
associated
Page1/2
Date: Navember 28, 2022 4:16:06 PM
System ID: MY 15330001
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From insight to Dutcoms

Usar Name: worawis Sy I 3132001 . .
o Agilent CrosslLab Start Up Services
©Q HW ICP 5100 Envi researc Transaction log =
Agilent 7890 Gas Chromatograph
Time Transaction Activity Type of Transaction Optional Information
Stats Performed 1 4 -4
— — Preventive Maintenance Checklist
4:09:01 PM Aulosampler 1- 5P54:
Cuaitative Test - No selpoints
a5zacialed
HNovembar 26, 2022 End Execution Autosampler Operation © Run Count : 1
4:09:05 PM Autesampler 1- SPS4:
Qualltative Test - No sefpaints
assoclated
Newvember 28, 2022 End ‘Qualification Session oa
#:09:09 PM
Movember 28, 2022 Start Reparfing Session Mone
4:00:09 P Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
N b, o Ak Feiortia G Hapeit Garited relisble operation and the accuracy of your results.
4:14:49 PM Ceificate
Navember 28, 2022 Audil Raparting Sessian Regarl Signed : Crificate Delivered by highly trained anfi certified service engineers using genuine Agilent parts and supplies, Agilent
a:15:27 BM POF Nama: 0@ HW ICP Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
5100 Envi operating at their peak. This checklist will be comp i at the end of the service and provided to you as a record
resears_20221128_Certificat of the preventive maintenance activities.
&_1.pdf
Ulzar Mame:
warawit imakulagiant com
Full Mame of Signer: Worawil
Timakul
Reason for signaturs: -
Execuled protocol and
published this onginal version
of document
MNovernber 28, 2022 Audit Reporting Session Repart Generaded : Report
4:15:43 PM
Page2/2
Date: MNovember 28, 2022 4:16:06 PM
System ID; MY15330001
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Agilent 7890 GC Preventive Maintenance Checklist

Agilent
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Froct Imight 36 Dieoome.

Introduction

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,

+ 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

Fer more information about Agifent Technologies services, please visit our website using the
following URL: hittp://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

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.

To access 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.

A useful 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: hitps://www.agilent.com/en-us/agllentresources.

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

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

7890B Manuals are also available on Agilent.com:

o Safety
hnps:ﬁwww,agilem.com.-’cs!library!usermanuals!publicﬁagoB_Safeiy.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/78908_Installation.pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/78908_Operation.pdf

o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide. pdf

Revision: 2.01, Issued: Septernber 15, 2027

Agile Document Number; DDO13618
DE number: 44166.7597222222
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Agilent 7880 GC Preventive Maintenance Checklist

Agilent
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Fros b 13 Dttnine

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.

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

Ask the customer to sign the Service Completion ion 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 not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2,01, Issued: September 15, 2021

Agile Document Number: DO013618
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System Information Preventive Maintenance Procedure
O Check this box if an instrument configuration report is attached instead of completing the table Clean and EHSDECT GC
below.

o Unplug power cord from the power source,

& Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cocling fans.
Instrument System Name and ID 540 / 5YFIR @/ 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.
Instrument System Site and E \ yJ Bose ||ﬂ g T \ | _ .1.< LA™ Verify oven motor spins freely and turns on with the oven door closed; off when the door Is opened.
Location Wity g ethvo lo4oy 3 BW"“j ol @ 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

List @ Broduct itk List the Serial Numbers of each
i i Component Inlet and detector consumable replacement
} !

1. Gla0g nte R AT " For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your

2. G513 CN 16%00Y3 2 GC" - for the inlet(s) installed.
Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),

3. Gras e € 1913050 Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (Vi).

4 @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.

5. @ 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
. 6. contamination — clean as necessary.

7.

4 Zero Sensors and Leak test

a, Q" 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”.
10. 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.

Preparation Record if test passed or failed in the results table.

@ Discuss any specific issues with the customer before starting.

2 Review the instrument logbook for recorded problems and comments.

@ Save instrument control settings before starting the procedure.

L 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 Motes.
O 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, I
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, Issued: September 15, 2021
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Agilent 7890 GC Preventive Maintenance Checklist

ALS Maintenance

O Section NOT applicable

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

@ Check syringe for smooth plunger operation.

" Check for smooth operatian of the needle support - clean if necessary

Restore Instrument

=g 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.

gf 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 bath 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
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

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

il/ Record the Preventive Maintenance service activity in the customer's records/logbook.

{ Update/reset instrument maintenance counters as appropriate.

ﬁ/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
EI/ Complete the Service Engineer Comments section if there are additional comments.

Eﬂ/ 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.

o

7890 GC Test Results Table

Detector Signal Outp Before PM Service After PM Service
Front detector output N { ’2\ i
Back detector output ( L

AUX detector output ) )
Pressure decay test Expected test result | Actual test result
Front inlet pressure decay test Pass Pm

Back Inlet pressure decay test Pass 1
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7890 Parts List Table

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, Splitiess 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/8 /
Single taper with Glass Wool
S5L 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 ]
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 /
Standard .011-inch FID Jet for capillary FID base | G1531-80560 78904/B { :
High Temperature .018-inch FID Jet for capillary | 61521-80620 7890A/B o
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B
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 7880A/B \
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7B90A/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 - 5190-2293 7890A/B
Single taper with Glass Wool
*F|D Collector Replacement Kit, if needed G1531-67001 7890A/B )/
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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 601 5 £43130 Date service completed 15 Now 2021
Agilent signature Customer signature

Total number of pages In this document
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From tnsight to Dutcome Introduction
Ag ilent Cross Lab 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
Agl Ient G C M S E’{Major Preventive Maintenance Yearly

Preventive Maintenance Checklist

This checklist covers the following model(s):

Type Model
|0 5972 Serjes MSD
sQ 5975 Series MSD
sq 5977 Series MSD
TQ 7000 Series MS/MS

) . . ; . TQ 7010 Series MS/MS
Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results.
QToF 7200 Series QTOF
Delivered by highly trained and certified service engineers using genuine Agilent parts and QTOF 7250 Series QTOF
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned

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 specizl procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision A.20 Issued Novernber 2021 Page
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Important Customer Web Links

= For more information about Agilent Technologies services, please visit our website using the
following URL: Atip/fwwiv agilent com/en-us/products/crosslab-instrument-services/service-
repal

« To access Agilent University, visit http://www agilent com/orosslab/university’ to leam abaut
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

e A useful Agllent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for naw instruments, and other valuable information,
Check out the Resource Page here: htips//www agilent. com/en-us/agilentresources

= Need technical support, FAQs, supplies? — visit our Support Home page at
http:/fwww agilent. com/search/support

o Get answers. Share insights. Build connections:
Join the Agilent Cornmunity at https//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.

o 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 services in the most logical order relevant to the
individual systemn service in the order of the tasks listed.

s 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.

Revision A.20 Issued November 2021 Page
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From fsight 1o Outzome:

System Information

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

Instrument System Name and ID Fyop/ #rh _
Instrument System Site and Location E,_,,,;.,,MML,\\ vac'l-n X Tech nJ_gT'e,a . Bmw?lku'k

List System Component Product Numbers List the Serial Numbers of each Component
1 & 10778 US4901M0 1

- : -

3

Preparation

@ Discuss any specific issues with the customer before starting

3~ Review the instrument logbook for recorded problems and comments.

0 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 systern for required installation of components and sellings as defined by current
Service Notes

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

Customer Responsibilities

Customers 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.

Ravision A 20 Issued November 2021 Page __ of ___
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Important notice for customers

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

0 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 No Interim /Major/ As needed

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

Task Recommended
o o
o & O
O O o
o o o
O o o

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

O O  Interim selected means that this task is recommended to be
done at &-month intervals.

| O  Major selected means that this task is recommended to be
done yearly; if the customer would like a service to be done at
the 6-month interval then the service could be purchased.

O M As needed sclected means that the task was done or the part

was used as needed. For exarmple, there could be two types
of filters that could be used and this was the one selected.

Preventive Maintenance Procedures

Agilent
CrossLab

Fram Inmght 1o Dutegme

Agilent GCMS Preventive Maintenance Checklist

Systemn Checks

lo_Interim/Major

Description

e

Verify that calibration peaks were seen prior to starting the PM

&

Vent the instrument

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

Visually inspect calibrant levels — PFTBA PEDTD (if appl.). IRM (if appl.). Refill if available.

) = E

Look for any obvious external damage or problems.

R
olojolololo

S

Clean air intake(s). Cosrmetic cover(s) may need to be removed.

Verify system line voltage meets Instrument specifications: YesO NoO

Ol |8eEae
ElE

[m]

=<
®
e
g
‘%‘

Wet Mechanical vacuum pumps
[i] ipti

Check for evidence of oil leakage. Check pump gasket for leakage.

fisifi)

Drain and replace mechanical pump oil.

Replace Qil Mist Filter if applicable,

i
afal oo oo
i

O 5] |Ciscuss with customer the need for more frequent oil changes if the ol is difly
O_& 5] |Don't use mist filters with Chemical lonization.
J O =] Perform anti-suckback valve test. Power on unitil side plate is held closed, power off and

s check that side plate holds closed. Visually confirm that no il returns up vacuum hose.
Yes/No O & Dry Mect | vacuum pumps - Diaphragm

Aajor_|Description

Yes/No Interim/M:
[m]

O
Bl

Check for evidence of poor vacuum — Turbo power demand, poor manitold vacuum, etc

Clear air flow paths of dust

If vacuurn is poar, then replace the diaphragm pump

oo
o|gio
| & &
i) il

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

i
Yes/No O [

Dry Mechanical vacuum pumps - Scroll

Description

Yes/Mo Interim/Major
[u]

Yes/No Interim/Major

Description

=] [7i] [=] Replace the tips seal on the IDP pump.
o0 & @& Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.
oo =] [E] Replace the Exhaust Filter if required.
oo = 5] | Discuss with customer the need for more frequent changes, if needed.
oo & =] inform customer that pump gas ballast should be installed all the time.
[m]li=] =] =] Perform anti-suckback valve test. Power on uniil side piate is held closed, power off and
check that side plate holds closed.
Cleaning System and Filters
Yes/No Interim/Major |D pti
Fans

B0 B @

Remove dust from fans and vent covers.

B0 =A 18

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

Source cleanin

oo @ =] Perform general inspection of systern for cleanliness
[ i m] =] ] Discuss any problems the customer is having with the instrument
[=n] =] =] Review custormer maintenance records and exclude mai e on recently serviced terns
@ o = =] Review the most recent autotune report. This will give a starting point for evaluating spectral
|peaks, baseline noise, peak shape, mass assignments and resolution.
GCMS
Yes/No_Interim/Major |Descri
B0 & @& Record Instrument model no. &7V - =
=@ O =] Record Instrurment serial no, els0trsol)
Od =& @ Record Rough Vacuum Nip
Ood & Record Manifold Vacuurm M
OO0 ®& @ |Typeof Columninsialled e - 7% UI_; Pz &9+ UXL
Revision 4,20 Issued November 2021 Page of
DE Numbe 145 7530351852
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B0 B @ Open analyzer and remove the source.

g0 BH & Disassembie, Clean, Re-assembie source.

= v N - | Re-install source and close analyzer.

Filters

o & = Replace RMSH-2 Helium gas filter — if applicable.

O @ Replace RMSN-2 Nitrogen gas filter — if applicable.

0 B ®# Replace RMSHY-2 Hydrogen gas filter — if applicable.

o=F = (=] CR17988 — Gas Clean Carrier Gas Kit for 7890 for Mitregen or Hellum;

Bracket, Mount, and Filter - if applicable.

O&F H CP174974 — Gas Clean Filter Kit GC/MS 1/8" Mount and Filter - if applicable.
0O &8 @ CP17973 — Gas Clean Filter; Replacement Filter — if applicable.

O & 2] 5190-9071 — Methane Gas Filter - if applicable

Guidance: If gas filter is replaced, write the change date on the filter using a permanent marker.
Revision A.20 Issued November 2027 Page 1

GE Murmber 44714 x

& Agllent Technologies, Inc

2001




Agilent Agilent
C rgg‘é La b CrOSS La b Agilent GCMS Preventive Maintenance Checklist

Agilent GCMS Preventive Maintenance Checklist

Fram fasight to Duteems
Fauen rsight 1 Qetiome SN e

Agilent Consumed Parts List Table

System post-check
Yes/No_Interim/Major | Description O Section not applicable
g o 5] ] Pump system back down. Wait untl system stability has been achieved. —
=] Verify system vacuum reading(s) via the gauge controller. Product or Model# | Quantity
0 E @ Leak Check Part Description Part Number where used consumed
g0 B @ | Verify systern in manual tune
o0 B @ |Compare against previous tune file repori(s)
[5 ] 5] = Change 10 Tune and verify that all tamperatures, pressures, and gas flows reach method set
points
.0 B & Check Ily that you have calibration peaks.
[S =] = ] El Autotune Performed
Guidance: If the PM Service is performed prior to a qualification service, then use the qualilication procedure as a guide
for final instrument setup and checkout
Service Review

@ Attach available reports/printouts of ail tests 10 this docurmentation.
Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM event in the Smart Alerts logbook, if applicable.

=g Update/reset instrument maintenance counters as apprapriate.

@ Affix the PM sticker to the system or instrument logbook based on the customer's request.

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

4 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
Test Description Expected Test Result Actual Test Result
Revision A 20 Issued November 2021 Page of _ g:‘fh“b’ui'?‘“e" "“""?‘;’;‘?_E’ 2021 Page __ of
1 i e . w ke 4474 351852
DE Numnber 44145 7539351852 ! Agllent © Agilent Technologies, Inc, 2021
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Agilent GCMS Preventive Maintenance Checklist O

Froe lisight 1o Dutcame
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) Sppiias
Yes/No Interim/Major/As jed |D ipt Part number
oD 5] 5] 5] Helium gas filter — if required RMSH-2
oo o =] Nitrogen gas filter — If required RMSN-2
o0 o 5] Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2
oo 0o =1 o] Gas Clean Carrler Gas Kit for 7890 for Nitrogen or Heliurm; CP17988
Bracket, Meunt and Filter — if required
o o u] [=] = Gas Clean Filter Kit GC/MS 1/8 in (complete replacement | .
Peetrigiacidepliiioy CP17974
ki) = il required
0 0 a ] 5] Gas Clean GS/MS Filter — if required CP17973
o0 o @ @ Chemical lonization Gas Purlfier (Cl systems) = if required  |5120-0077
OO0 ® @8 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/Noe O O |Supplies
Yes/No Intenm..fMa]orfAs needed |Description Part number
(=== [] Diffusion purnp fluid (Diffusion Pump Models) 5040-0809 Qty 2
OO0 0O IE‘I [=] IDP-3 Tip Seal Replacerent Kit (IDP-3 Dry Pump Models)  |G7077-67018
o0 0 B8 @ IDP-3 Tip Seal Replacement Kit (no tools — CSD P/M) 5190-9561
oo 0 =] DP-3 Tip Seal Replacernent Kit (no tools = VPD P/N) |DP3TS
[ = a 5] 5] Filter el t for IDP-3 REPLSLRFILTERZ
{0 o [u} =] =] D542 Oil Mist Eliminator 3/4G 8 3/8 SRO3706556
o g a =] 5] Exhaust oil mist trap (thread) Edwards/Pfeiffer G1099-80039
MS Maintenance Supplies for ?UUOITDTD Series
Yes/No O O
Yes/No Interim/Major/As needed Descrlpﬁnn Part number
00 O & @ Nitrogen gas filter RMSH-2
oo o 5] =] :E‘Edl! [i]s'l;p Seal Replacement Kit (IDP-10 Dry Scroll Pump C7004-67073
O o a =] 5] IDP-10 Tip Seal Replacerment Kit (no tools — VPD P/M) X3807-67000
== =] =] =] 0il Mist Filter RVS GH600-80043
o000 0o @ @ Filter elernent for the IDP-10 [REPLSLRFILTER]
MS Maintenance Supplies for ?200!?250 Series
. - Yes/No O O 2
Service COH‘IDIETIOH Yes/No Inteﬂm!l\éajnrms needed |Description Part number
. o ¥ O O [m] 5] Nitrogen gas filter — if required RMSN-2
; = i 3 en g req
Service request number _ 6 005431 F6  pate service ca:lmpleted‘Z—R_’b"‘—g‘”I oo o & @ RIS Probe Malntenance Kit {7200 Series only) 700560170
o o O @ =] 035202 il Mist Eliminator SRO3706800 |
oo =] 5] [=] IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Purmp Models) [5190-9613
Agilent signature _ " oo o [=] 5] |DP-15 Tip Seal Replacement Kit (no tools — VPD P/N) X3B15-67000
# E == ] Filter element, for SH-110/8H-112/IDP-15 exhaust silencer |REPLSLRFILTER
[n =] [m] =) =] DS 3/8 MAG. PLUG AND GASKET SRO3701824
Total number of pages in this document _____
MS Maintenance Supplies for JetCiean
Yes/No O 0O [Supr |
Yes/No_Interim/Major/As needed |Descrif [Part number |
Revision A.20 |ssued Novermnber 2021 Page of
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B o o @ @&

[Big Universal Trap, 1/8" fittings, Hydrogen, if required

[RMSHY-2 ]

Consumable Parts Reference — Purchasable by customer, not

included as part of PM
Common MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series
Common Recommended Consumables Parts

Yes/No_Interim/Major/As needed |Descripti Part [

[" il [=] [m] 5] El High Temperature Filaments G7005-60061 Qiy 2
[sl=] O =] B HES El Filaments G7002-60001
oo O u] 5] LE-El Filarments G3850-60021
[= =] @) u] =] Cl High Ternperature Filament - all MSDs G7005-60072
o0 O O @& PFTBA GCMS Tuning Standard calibrant 05971-60571
o o [a] O ™ PFDTD calibrant, 1 mL 8500-8510

[n =] [] O ] PFET, IRM cal'branl for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5973!59?5/ 5977 Series

Yes/No O O

Yes/No_Interim/Major/As needed Dssorlptiun Part b

[ = e | ] =] Cl Interface tip seal (tip and spring combo) G1999-60412
OO0 O O ®& Cl Interface tip seal (tip only) G3B70-20542
(S == =~ Cl Interface tip seal spring (spring ony) G1999-20023
OO0 O g #A Repeller insulator G51099-20133 Gy 2|
oo o g @ Lens insulator/hoider (HES) G7002-20074
oo §] u] Ring heater/sensor assembly (HES) G7002-60043
O O m] ] =] Ceramnic insulator for Extractor {(HES) G7002-20064
oo [m] [m] =] Transfer-Line Tip Cap, Threaded G3870-20547
OO0 O O @& Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for ?UGU,’?DTD Series

Yes/No O O o

Yes/Ne Interim/Major/As needed [D p Part number
[m =] [u] [=] =] Cl Interface tip seal - 7000 G1999-60412
O ad ] [=] = Cl Interface tip seal - 7010 G7002-60412
oo o O Cl Interface tip seal {tip only) G3R70-2054
00 O o ®& Gl Interface 1ip seal spring (spring only) G1999-2002
DR O O ™| Repeller insulator - 7000 G1093-20133 Qty 2|
o O T~ Lens insulator/holder (HES) G7002-20074
g0 a 4 Ring heater/sensor assembly (HES) G7002-60043
[n =] a o =] Ceramic insulator for Extractor (HES) G7002-20064
oo o o & Transfer-Line Tip Cap, Threaded G3870-20547
oQ0 o o & Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7200 Series

Yes/No O O Supplies

Yes/No Interim/Major/As jed |Description Part b

[ = =] o & Extractor Lens Insulater G7005-20133
[=]i=] [m] [=] lon Focus Insulator G7005-20442
[w = =] a 5] Ring Hester/Sensor Assembly G7005-60110
O O =] 5] 5] RiS Xfer Tip G7005-20542
Og o o o RIS Xfer Tip Spring G7005-20024
Rewision A.20 Issued Novemnber 2021 Page of
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Yes/No 0O

MS Maintenance Supplies for 7250 Series
]

Supplies

Cl Tip Compression Spring

Yes/No Interim/Major/As led |D I Part number
O 0O a =] [=] Lens insulator/holder (HES) G7002-20074
oo n [=] Ring heater/sensor assembly (HES) G7002-60043
oo o =] =] Ceramic insulator for Extractor (HES) G7002-20064
OO0 o O & Transfer-Line Tip Cap, Threaded G3R70-20547
00 O O & Transfer-Line Tip Base, Threaded G3B70-20548
o0 O 4d | Extractor Transfer Tip G3870-20542
oo 5] ju]

G1999-20023

MS Maintenance Supplies for intuvo 9000 MS Systems

Yes/No O O P

Yes/No Interim/Major/As needed | Descri Part number
O g [n] 5] 5] Swaged MS Tall - Packaged G4590-60009
g g o o 2 Swaged MS Tall (HES) - Packaged G4590-60109
Common MS Maintenance Supplies

Parts requi

Yes/No Interim/Major/As needed |Description Part number
=] [u] [= Abrasive paper, 30 um 5061-5896

g 0O [m] m) 5] Alumina powder 393706201
OO0 O o & Cloths, clean (pkg of 15) 05980-60051
= =] =] ] Cloths, cleaning (pkg of 300) 9310-4828

[ 5 = = L~ . Cotton swabs (pkg of 100) 5080-5400
OB o [m] 5] Gloves, clean, large 8650-0080
Ooad O O 5] Gloves, clean, smail 3653-0029

Revision A.20 [ssued November 2021
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Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the aceuracy 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 information about Agilent Technologies services please visit our web site using the following

roducts/services/p

Customer Information

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

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

s 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
cosis.

Service Engineer’s Responsibilities

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

e Complete empty fields with the relevant information.

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

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

» Complete the Service Review section together with the customer.

Issued: 30-09-2019, Revision: A.00 Copyrighty© Agilent Technologies
2013 Select pages for required products or Page | of 5

Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap
Preventive Maintenance Checklist - Standard

System Information
Guidance
0O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID ATOonX
Instrument system site and location | Evvivenmentul Reseoncl, 9 TECML‘JL"J'I‘E“ ’ %LJA
List system component produet numbers List the serial numbers of each component
L The -A1ox L U8 17013 007
= 2.
4. 4.
b, .
6. 6.
7. T
B 8.
a. 9.
10. 10.
Preparation

@ Discuss any specific issues with the customer prior to starting.
o Review the instrument loghook.
@ 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 Copyrighty2 2013 Agilent Technologies
Select pages for required products or Page 2 of 5




Teledyne Tekmar ATOMX Purge and Trap W Agilent Technologies

Preventive Maintenance Checklist - Standard

Check upplies

O _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
NEeCessary.
B/Replace 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

O Section NOT Applicable

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

@ _Use the Teklink software to check the standard pressure.
Run a leak checl to ensure that the unit is leak tight.

Inspect ATOMX Hardware

0O Section NOT Applicable

@ 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.

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

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

C)r 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.

Issued: 30-09-2019, Revision:02 Copyright4® 2013 Agilent Technologies
Select pages for required products or Page 3 of 5

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.

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

d Update/reset instrument maintenance counters as appropriate

L Affix the PM sticker to the system or instrument logbook based on the customer's request.
¥ 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 Ff’\‘?(

Product or Product Type Parts List Table

Product or Model# | Quantity
Part Description Part Number where used Ce i
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 15-0203-000 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 4 of 5




“i% Agilent Technologies
Preventive Maintenance Checklist - Standard

[Teledym: Tekmar ATOMX Purge and Trap 1

ine ommen! tional

If there are any specific poinis 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

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

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

Service Com n

Service request number PGOO‘T 43136 Date service completed 2s MV ‘?’021

Agilent signature _

Number of pages in this document

Issued: 30-09-2019, Revision:02 Copyrightg® 2013 Agilent Technologies
Select pages for required products or Page 6 of 6
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Perkint=Iimer’
For the Better

PinAAcle 900Z
Preventive Maintenance Report

Company Name: ENVIRONMENT RESEARCH
Instrument Location: 25/114 M.6, THANON NGAMWONGWAN
THUNGSONGHONG, LAKSI, BANGKOK, 10210

Instrument Serial No.: PZAS19031401

Date: 30-Jun-2023
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PinAAcle 900Z Preventive Maintenance (PM) Component List

Company Name: ENVIRONMENT RESEARCH
Add Component / Specific Model Serial # Configuration Notes
L 25/114M.6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKS!, BANGH
[Insu'umam Location l:
Serial Number: PZA519031401 PM Number: 12
Customer Name K RAIWIN Telephone 099-182-9241
(if applicable): Number:
Customer Support K. DUANG Service Order WO-02273780
| Engineer Name: Number:
Next PM Due i
Date PM Performed: 30-Jun-2023 B 30-Dec-2023 Parts Lists
(DO-MMM-YYYY) :
{DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours Parts Included with the PM
Part Number
Description anti
(if applicable) i SuiBmNEY
Part Number Release Publication Date ' ) P CanTilters 3
09370144 Rev.9 A January 2018 PQ rkin Elm ef' B3002013 THGA Contact Cylinders 1
83141064 Glycerol for THGA Coaling N/A
Scope
The purpose of this PM Isto ensure the continued functionality of the PinAfcle 9002 by Inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of Additional Reagents and Standards Required for PM
PerkinElmer,
The customer should save thelr method before the PM begins. P Nuriber
'art Num = Expired
Description Batch/Lot #
General Instructions: (if applicable) Suality = Date (mm/vy)
The customer must provide the engi perational data to d recent i performance prior to
starting the PM, N9300244 GFAAS Mixed Standard AR 56-021CRY1 | 30-Jun-2023
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. Additional Reagents and Standards Required for PM (Customer Support Solution)
Update the PM sticker and instrument logbook as reguired.
Copyright Information ROt Numbee Description Quantity | Batch/loty# | EXPiration
This document contains proprietary information that is protected by copyright. All rights are reserved. (if applicable) Date (mm/vy)
N part of this publication may be reproduced in any form wh or lated inte any lang without the
prior, written permission of PerkinElmer, Inc. Copyright @ 2013 PerkinElmer, Inc. NSA DI Water 250 ml. AR AR
Trademarks N/A 0.5% HNO, 250 ml, AR AR
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 trad ks and regi d trad k
not owned by inElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and of sale, Per makes no y 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 llable for incldental or consequential damages in connection with the furnishing or use of
this document.

Il"irmm:le 900Z Preventive Maintenance (PM) Page 1 of 7 I lPinAAc[e 900Z Preventive Maintenance (FM) Page 2 of 7 I




Additional Tools Required for PM

{Tf’;‘p::;':;'} Description Quantity Serial #

033.1903%6?50229 Electronic Flow Meter 1 NA
BO505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3D50605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 5 § 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 091911-020150

II"inAm:Ie 900Z Preventive Maintenance (PM)

Page3of7 |

Procedure Checklist

Use {+ ) to check off those steps in the that have been leted

1. General:

¥l Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the customer log book and make any appropriate PM entries.

¥l Perform general inspection of system for cleanliness.

2. PClInstrument Software:

¥l Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ 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, PN 09921079, if needed.

¥ Clean exterior of the instrument.

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

¥ 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

¥ 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.

4/ 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.

¥ Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

#1 Check the water level/gquality in the recirculation (if applicable). Add distilled water if necessary.

¥/ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSYD08.5TN

W Perform Cooling System maintenance if needed per SDB# COSY005.5TN.

¥ Check auto sampler operation.

[l 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.

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

1 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.

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

¥ 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

| PinaActe 9002 Preventive Maintenance (PM) Page 4 of 7 |




7.4 Copper Characteristic Mass and Zeeman Ratio

4. Electrical:
] Inspect PC boards, Clean if necessary. Description: Calculate the characteristic mass using the characteristic mass tool and
b1 Check instrument firmware revisions upgrade to current levels (if necessary) check the Zeeman Ratio.
1 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.

Estmetet Specification s siits Pass/Fail

5. Optics: Cu m, Result £16.5 pg/0.0044 A-s 154 Passed
Passed

1 Inspect and clean the sample compartment windows, if needed. 0.52
' . +0.04
i Inspect and clean the furnace windows, if needed. Zee o Rat 052
1 Inspect and clean the GFTV camera lens, if needed.
b7 Inspect optics. Clean or replace if necessary, 8. Review:
6. Gasses: W1 Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.

W1 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. ¥ Discuss r b { pplied materials to have on hand.
Verify that the air filter element is dry. Replace if necessary. ! Attach PM sticker.

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
£0.005 0.0003 Passed

Standard Deviation

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
=205 147 Passed

Precision

Page S of 7 | | PinaActe 9002 Preventive Maintenance (PM) Pege60f7 |
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Additional Comments SN
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) =0
Additional Comments Regarding the PM CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES %{-///—.:;\ 5
53444 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 At NEG-TISI-TIS1 7025
TEL.0-2717-3000-27  FAX. 0-2719-0484 ¥
v Atomic Signal (Peak area ) : TR
Zeeman Ratic = Atomic Signal (Peak area ) + Background Signal (Peak area )
Cert.No.: 22CH1753
i Page.: 1of2
# Certificate of Calibration
0.1456+0.1293
Equipment : pH Meter
2 052 Manufacturer : Eutech

Model : pHTestr 30

Serial No. : 3015187

ID No. : NO.27

Condition As-Received: Used ltem

Received Date : 27 December 2022

Calibration Date : 27 December 2022

Reference : 2212-0734WN-3

Submitted by : Environment Research & Technology Company Limited.
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Ambient Temperature : (25 + 2.5) °C

Relative Humidity : (50 £ 15) %

Review Calibration Procedure : In - house method :
- CP-CHS by direct measurement with standard
The preventive maintenance checks and if applicable performance tests for PinAAcle 9002 voltage calibrator and direct measurement
have been completed. with certified reference material (CRM)

Calibrated by :
This PinAAcle 9002 Passes ] Fails O the preventive maintenance.

Review of Preventive Maintenance:

Approved by :

Date:
30-Jun-2023
{OD-RAMM-YY Y
Date:

30-Jun-2023
(DO-MMB-YYYY] Issue Date : 28 December 2022

Authorized PerkinElmer Representative: Approved Signatory

Authorized Customer Representative:

The Uncertainties are for a confidence probability of approximately 95%

I PinAAcle 9007 Preventive Maintenance (PM) Page 7ol 7 I

This eenificate may not he reproduced other than in full, except with the pricr writ

Approval of the head of Corparate Services 3 : Equipment Calibration and Testing Services.

A 0048997
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

Cert.No.: 22CH1753

NSC-TISFTIS1T025

Page.; 2ond TEL 0-2717-3000-27  FAX. 0-2719-9484 CALIERATION 0068
Condition of this calibration result
1. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 Cart o e
ert.No.: 1758
Buffer Solution Manufacturer Lot No. Exp. date - 3 = 4 Page.: 1 of 2
pH 4.008 CPA chem B26588 09 July 2024 Certlﬁcate Of Callbratlon
pH 6.987 CPA chem 823322 20 June 2023 Equipment : Conductivity Meter
pH 10.008 CPA chem 826590 09 July 2023
Manufacturer : HM DIGITAL
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : COM-100
Calibration Results Serial No. : PONPES860865
Function : pH Measurement ID No. : NO.1
Performing three buffers standard curve by using buffer nominal pH (4,7,10 i y
SCorng y g il pH ) Condition As-Received: Used ltem
Unit Unt‘inr Standard I.TH Actual pH |Actual mV Uncertainty of Coverage Received Date 27 December 2022
Calibration Buffer Solution Reading | Reading [pH Measurement factar
(mv) (*) K Calibration Date : 27 December 2022
pH Electrode 4.008 4.02 NIA 0.0078 2.00 Reference : 2212-0734WN-7
SIN.: 3015187 6.987 7.01 NIA 0.011 2.00 Submitted by : Environment Research & Technology Company Limited
10.008 10.02 NIA 0.011 2.05 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210
Remark - pH meter does not have voltage mode. Ambient Temperature : (25 +25) “C
- Can not connect the BNC because the plug does not match with the socket. Relative Humidity : (50 1 15) %
- N/A = Not Available 2 2
Calibration Procedure: In -house method :
- CP-CHE6 : based on direct surement
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage g curkified refer;nc;ren:a::é:j;:;? oy
L it

factor k, providing a level of confidence of approximately 95 %
Calibrated by :

-olo-

Approved by :
Approved Signatory

Issue Date : 28 December 2022
The Uncertainties are for a confidence probability of approximately 95%
This cerrific nat be reprocuced other than in fall. except with the prior writlen
Approval of the head of Corpurte Services 3 ; Equipment Calibration and Testing Services

a 1142232 A 0048995
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Environment & T gy Company Limited =7
25104 Mu 6 Sai Chinmakbet T, Ngam Wong Wan Road,

Environment Research & Technology Company Limited
257004 Mu 6 Sof Chinmakhet 1, Ngam Waong Wan Fosd,

[ Thusg Seng Hang, Lak 5i, Rasgkok 10218 Thung Seng Hong, Lak Si Bangkok 10210
Tel 6-2954-7745-6 Fax 0-1954-T747 Tel 1205477456 Fax 1-2954-7747
E-mail @ emvEgenyiresearch.co.th

E-muil 1 envigienvireseareh ca.th

www_enviresenrch.eo.th
Hesd Office/Tax 1D 0105 542 064 981

www enviresearch.ca.th
Head Office Tax 1D 0105 542 064 981

EnviRoNMENT RESEARCH & TECHNOLOGY Co., LTD.

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

Quatation 2800465 Data Apel 16, 2034 Cuatalian 202400485 Data Harl 18, 2024
Samplor Locagion rwhaiscdnd Stert Tims 06 AN Sampier Location thnibadawind Sast Tirr 8:36 AM
Samplar Mamner T3P Mo AZS Teanster Sundand Tyse Orfce Siop Timo ol A Sormpiler Nurar -0 Ko 20 Transter Standard Type Oriice St Time H:45 AM
Insinmani Mode! HIVOUBEBCBE | Cambratar Modst TEADEA Inssrumon Modal HVOLBMBEE  |Caitirator Moot TES0254
Mt Sersl Mumter 2152 Caibrator Senal Mumier 213 Cattnind gy _ Malar Senal Number 2140 Caitiratar Sensi Mumber 213 Cabtrlod Hy _
Fecorcer Seral Number an Racorder 3anal Number E
Phade [Deita H} (L3 1%} oy ¥l Tempantue | Bammetc | Star Siap Plate: Delia H) (.3 (4] 11}] (4.4 Temparatrs | Baometee | St Sep
N, | Pressers Cre Actess Dutiee (Wl 20 (AN, OGP, T, Tall | Clstd = (UmIIA-BH] famste P Rate inscatel IG = ([(Faif, 0T, JTal) Proseun | Maler | Meter Hg, | Pressus Drao ossss Orfios BeHOH [ AR OParR 8T, Mail | Qatd = {SimifiA-Y] [amale o ke idicatol i = ([iPa, KT, Tall Prosuse | Meter | Meter
Fositive | Negative [ AHO Vit | (4 hwn) % ="ce273] tmmHg ] Pasilive | Negathe | AH0 it ) (0 ) =273l (mmbg)
5 12 12 24 151005 073649 7o e 3120 5.0 5 11 11 22 144576 0.70559 310 3022 3120 7380
7 [ i 18 104842 085683 a0 428 3124 750.0 v 18 18 38 186042 085586 %0 301 320 7560
| 22 22 44 20aas1 [ a0 417G 20 5.0 wl 29 28 58 234748 1.13856 150 4188 320 7560
13| 2 a8 12 261548 138882 570 5555 a2 n| a8 N 8 272 131295 w40 4874 320 756.0
L] an a5 &7 205651 La3gEs & a4t o 7560 1B 52 52 0 31341t 182200 850 5ag ano 756.0
Ungar Regrosstion ¥ OM X:-Y=mKt + D - Aviige 20 T56.00 Linear Fegresstion YONX:Y=mX+b fugragn o 7560
g T
1 |Sepaim) 207778 Lnear Equation v 0390741 e 7600} 1 [Sopaim) 207770 | Unear Equation J i 0590042 i TH0.0
2 |rscepiny Sal Faint Fiow fata { X | [m imin} L33 r OSAEIEOT Ty 8.0 2 |inewcapt (b} 0,02030 | 56 P Fiow et X m ) 113 r 0950085 (T 20
3 |Cometalion Cosfficent { r} 0.59583 | Fnal Sel Pow Rate = (1) o PFaPsidiTsdTal 0950101215 3 |Coeneistion Comificent (r] 0.99883 | Final 51 Fow Rate = (1] a (Pa/PsiciNTsiciTal 0850101215
Rl | CoiPaFw TIstdTa 05| 0 A74731355 Rasul | C{PaPudy(TucTay~0 8| 0e7araiass
COMMENT COMMENT
dERon LGN, T Andarsen Instrsmants, Inc
= 35491416k + 10891842
G (CFM) Qstd-C ¥ IG (CFM) Qstdic 27980499 + 11.509413
R = 0.990741
70.00 ; I : | | 40 A = 0950042
| = L L L T | T
I I I I I I i !
| | T — —1—11 T— = T
S I - I ]
3 t 1
60.00 T — — |
—1— I I 3 . 50,00 !
— I L
50.00 | 50.00 =
i N N 1 I R A 1 = 1 Pt
1 T 1 ! o = i T T T
| i I O
40.00 - 40.00 1 1
[ I I I
1 | | |
= = == L 1 1 |
30.00 i 1 —t o 30.00 - I 11
. 1
!
2000 +—1— — —- T 20.00
1
10.00 1000 i == i ] I
] ] 1
ol = === 1 1 Qstd (mimin] =J= 1 T |
] i 1 ] : | — -
0.00 + 1 0.00 . . Qstd {m¥min)
tm 0.00 0.20 140 1.60 180
v |
Checked By Checiced By oved By

Technician

Environmental Scientist

F-AB-020. Rev. 01, Novenbor 16, 2018

T

Technician Environmental Scientist

FABIZN, Rev, 02, bunc 3, 2019
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Environment Research & Technology Company Limited =T
250114 Mu & Soi Chinmakhet 1, Ngam Wong Wan Rood,

Thung Song fiong. Lak 5i, Nanghak 10210

Tl -2954-TT45-6 Fix 0-2054-7747

E-mail : emve@enviresearch.co.th

Aoy EnvIRONMENT RESEARCH & TECHNOLOGY Co,, LTD.
Head (fficw Tax 11 0105 542 864 981

Environment Research & Technology Company Limited
25014 M 6 Soi Ch

nakhiet 1, Ngans Wong Wan Raad,
Thung Seag Hong, Lak 5i, Baoghok 10210
Tel 02054 77456 Fax 0-2054.7747

envi e

E-mail ; enviGgenyiresearch.coth

wwanenviresearch.eo.th
Head OfficeTax 1D 0105 543 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Quolation 2M124-00465 Date Apnl 17, 2024 Quctaten RH-MES Dtz April 17, 2004
Samper Location D Sinrt Tima e Samplnr Location Fraimaiuiangd Start fims 500 P
Sampiar Numbar TS NoAZE Transier Standard Type Cuifice Sicp Time 500 BM Sampier Mymoar PRE10 Na2Y Teansfur Standard Type Orifica Siogs Tima 5:10 PM
Inginasent Madel HVOL-HBCEE Calbrator Modal TESO25A instumant Magel MVOL-BMBAE Calbralor Modei TE-5R25A
Moter Senal Humber 17 Calbrator Sonial Number 013 Catbratod By _ haotor Sesiat pumbar 2132 Catbeaior Seria Kurbar 2813 Catliafod Sy _
Recorder Seral Numbsr 21 Rgcoamer Seval Numbes el
Pate (Datla H} Ay x) 1T} Y] Temparators | Baromearc | Siant Siop Fixia (Detta H} LA} (%3] (18] 0¥ Temparsiue | Baometie | Stan Siop
No. Gritia taH O (Ar Orparm, 0T, Tal] | Qi = C1mIEA-L1) fom Fone Faie bubesio (G« ifj PR, 0T, Tal] P | Mater | Malsr M. | Pressute Drap Acrasa Qe im0 [AR OtparR, T, Tall 7| Q80 = (imila fameh s 1€ = IH{PaP T Tall Prassurs | Meler | Meter
Fositive | Megats | Auo mimin ) ¢ hmin § 5 = *coara) | mmig | Fogine | Hegasva | AH0 T [mimin) 'K = "Ce273] (mmMg)
5 a4 14 28 163104 otz 340 =R 1z 560 A 1A 24 o8 L2 02 312.0 1560
7 21 21 a2 199760 g =4 arm 320 860 ] 19 38 190010 L 380 35,09 3120 7560
10 34 34 68 2T 123305 510 At 0 156.0 0 a2 iz 8.4 246550 119652 480 25.79 320 560
3 ar ar 24 298347 124803 560 5653 120 760 13 4.1 a1 a2 27 125300 540 5264 3nzn 7560
W | 55 55 na 325207 156563 620 6043 3120 75650 W] A 54 n8 370329 155142 500 58.48 0 TE6.0
Lingar Regressiion ¥ ON X:Y=mt+ b Avernge 320 PEE0 Linzar Ragressicn ¥ DN K- Y=ol + b Awnrage mzn 1]
? 7
1 |sopem) 207778 Linsar Ecuation ; 0991732 |sugmerg|  TE00) 1 |sopeim) L7778 Lresr Equaton l 0930832 w| 7600
2 |ntercopt it} 00033588 Foint Flow Ratg ( % ) im fmin} 1.433 r 00958574 | Tome 80 2 |ineecapi(b) 02023 {Sel Pk Flow Rate (%) fm imin) 1133 [ fi: TARY o 2880
3 |Comelati oedficiend (r) 0.59583 | Fingl S8l Flow Rale = (1) 1 (PRPsid) Tkl Ta) BES0I01215 3 |Correlation Conflicent { 1] 0.99963 | Final Set Fow Rate = (1) a [PaPedy (Tsed Tay 0950101215
Ressll l C=[PaFalmTo0Ta 05| 0674731355 Rasult CoiPaPadlTaIETa05] 0974731355
COMMENT COMMENT
Andersen Instruments, Inc. Andersen Insirumends, Ing
= 34,2223 + 7 |
[ I [CFM) Qstd-IC ¥ = 34222305 + 7193814 IC [CFM) QstdC =30, 196832 - 1. 185528 |
R =0.99173 o=
£920 T T | | T T0.00 - - - R =0.503862
Ei N I T I | I - T
: 1 i | | | I 1=
| I T
G0.00 - - P — . . {60.00 1 i - :
] . + *
I - I
B T ] - 1 P 1
50.00 -4 1 1 . 50.00 ] =3
1 1 1 =
i —
40.00 I ] - 4000 - !
= ==l i — { BT T ! I 1 - I
¢ I i
30.00 ] 30,00 1
—L - ! 4 1]
20.00 i . 20.00 k. + T ! i | —
1 1 1 3 B 1
! | I 1
10.00 - — — . — | 10.00 I I I
I I 1 - : I . = =
| I T 3 1 1
i T T T T i Qstd (mfmin) — hoe -
0.00 T I I 0.00 : | | | Qstd (mmin}
00 140 { 0.00 020 ¥ ! § 1.40 160 1.80

Checked

~Approved Bji

Environmental Scientist Environmental Scientist

F-AB-029, Riav. 01, Novessber 18, 2018 F-AS-08, Rev. 02, hune 3, 2019
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NAC

[TRANATEE ASSOCIATES CO.LLTD.

liranatee Associates Co,Lid
B3/14-15, 67/35-36

7.7/1, Rd.
Bargkok 10600 Thailand]
Ted: +6608680812
Muobile: +66B53959453
E-mail: jnac-cafibration@jiranates. com
Wb site: www franatae.com

Certificate No, : COF-013-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited colibration labaratory
ISOMEC 170252017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow meosurement laboratary
Calibration services department.

SN
o o eest R0

N2

NSC = TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
< TISCH

: TE-50254
12913

: Used item
: Environment Research & Technology Co., Ltd

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

: 08 Sep 2023
:115ep 2023
13 5ep 2023

Ambient condition in the labaratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:23.0+30 c

%RH
hea

: 24 hours at ambient conditions.
= The average values during measurement are 24,5 "C and £7.7 %RH.

NOTED: The certificate is valid only to the item colibroted on dote and place of colibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Callbrated by:

Approved signatory|

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displocement Meter (Roots
Meter) Mode! GES/IMC/W2-dp. The WI-CL-004
was used s a calibration guidefine,

Traceabhility:
This certificate provides o troceability of The
meaiurement to recognized the national
and to real af the &
system of units (51) through the VSL (National
Institute af Nether, ) wia Certificate
number: G2211501

Uncertainty of Measurement:

The reported uncertointy of measurement is bosed
an the stondord uncertainty multiplied by o
coverage factar k=2, Which for o normal

ds ta o ge probability
of approxi 5%, The -
has been determined in occordance with the GUM
“Evaluation of measurement

daota - Guide to the expression of uncertainty in
measurement”

Caiibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-013-66

MEASUREMENT RESULTS:

Paga 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively,

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap meter Ap_Orifice Standard Flow []
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg c c mmHg inH0 i Jmin

1 0.707 | 7ss11 | 2438 | @Al | s4094 1809 1341 0.655

2 1.005 753.864 2443 2402 SB.538 3610 1.834 0923

= | 1117 753.809 2430 24.05 40157 4715 2.165 1.052

4 1174 753.829 24.25 23.95 30361 5366 2.310 1121

5 1.417 753.823 2435 24.05 30.458 7.837 2791 1353 |
Slope {m): 207773
Intercept {): -0.02023
Correlation coefficient (r): 0.99383
Uncertainty (k=2): 0.015 m’fmin
Table 2: The results of @ actual callbration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [(24]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg ‘c fc mmHg inH0 i min

1 0707 753.911 2439 3.3 54.094 1.809 0.845 0.65%

2 1,005 753.864 24.49 2402 58,538 3,610 1,194 0.928

3 1117 753.809 2430 24.05 40.197 4715 1.364 1.058

4 Li74 753.829 24.25 2385 30361 5.366 1.455 1.128

5 1417 753.823 2435 24.06 30.458 7.837 1759 1.361
Slope (m): 130141
Intercept (bl -0.01275
Correlation coefficient |+): 0.99933
Uncertainty [k = 2): 0.015 m’/min

***End of Certificate of Calibration***
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Calibration Certificate 1D
TH30ET-067-011524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District

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

METTLER TOLEDO Se

Measurement Results

Bangna District, Bangkok 10260 Rapaatam&y
+562 723 0382
MT-TH. SeniceSupportiiimt.com NSC-TISI-TES 1 7025 Test Load: 100g
CALIBRATION 0062
T T o -
1 905993 g 100.0002 g (Teat Bainf
. " 2 2 99,0203 g 100.0002 g . i .
Accuracy Calibration Certificate 3 999992 000039 i
Customer 4 908592 g 100.0002 g 3d
5 99,0203 g 100.0002 g 24
Company: Environment Research & Technology Co,, Ltd, f_)‘ ‘3_9 99_-1_9 Iﬂﬂ QIZ_)U3_9 Ii 9 1d
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd., Toongsonghong T 488583 g 100.0002 g - ., -
owy: Lok Cortact ] 8 099992 1000001 g ¢ .
Zp! Posta: 1210 o | sssemp 10000025 b .
State / Province: Bangkok 10 99.5094 g 100.0003 g sl
[} - 4
Order Number: 0II]S |L ]J[J IJ "s !J |I| po—
Deviation 0.00007 g 0.00006 g
Weighing Device
5
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Modek: AB204-S Assot Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: ) The " in the graph the of the In which the
1est was performed.
Building: WA rsimkiel Secieh b o The msu:; of this graph are based upon the absclute values of the difeences
Floor 4 Terminal Asset No.: A fram the mean value,
. 406
Room: Eccentricity
Range Max. Capacity Readability (d)
1 2209 0.0001 g Test Load: 100 g
Position | As Found Left W [ Ve %
Procedure 1| 99.9993 g 100.0002 g er P d\ __/-" 1d Ad ‘\_\
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) £ Rieiini & 100.0003 ¢ I,r'f \ { \
METTLER TOLEDO Work Instruction: CPW02:20 : b duksind.) 100.0003.9 r - o - O
This calibration cerificate contai nis for As Found‘ and As L;eﬂ calibrations. : - e \ J"l \ "J
' L] HRZY 1000001 §: \ 1d -1d / \ id -d /
The sensitivity/span of the weighing insirument was adjusted before Az Found and As Left calibrations with a buil-in weight. N ‘ / \ _,/
In accardance with EURAMET cg-18 (11/2015), the test loads were selecied to reflect the specific use of the weighing davice or to MaixiriGm \'“u_.;_':lzzi-/'/ \"“x_f:if-"/
ACCO date specific ion diti Deviation 0.0001 g 0.0001 g As Found As Left
As Found Stat:254°C  End:253°C | Start 36.4% End 349% | e dest e parRimed,
As Left St 253°C  End:25.2°C | Start: 349% End: 341 %
As Found Calibration Date: 15-Jan-2024 Calibrator:
As Left Calibration Date: 15-Jan-2024
Issue Date: 15-Jan2024
Approved Signatol
Technical Manager / Head of Calibration Center
Softwars Version: 1.23.2167 ©METTLER TOLEDO Page 105 Software Varson: 1.23.2 187 & METTLER TOLEDD Page 2of 5

Report Varson: 2.17.16
Farm Numbes: F103C

This is an ariginal documant and may not be parsaly reproduced without e

Rapart Version: 2.17.16

writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C

This ks an criginal document and may nat ba partially reproduced without the

wriien parmission of tha issuig calibration laboratory.
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Calibration Certificate ID
TH30ET-D67-011524-ACC-TH

METTLER TOLEDO Service Calbration Ceriificate ID

TH3067-067-011524-ACC-TH

Emor of Indication

METTLER TOLEDO Service

Test Equipment
As Found
Hilieraais idtin Erorotirdiation Expandad Uncertainty K Al weugm% used for rr?eunlngm! testing are traceable to national or international standards. The weights were calibrated and certified by
1 0.0000 g 0.0000 g 0.0000g 016 mg 2 an accredited calibration laboratory
2 0.0500 g 0.0501g 0.0001 g 0.17 mg 2 Welght Set 1: OINL
3 0.1000 g 0.1000 g 0.0000 ¢ 0.17 mg 2 e = %
| Weight Set No.: wWss2 o] Issue: 22-Nov-2
4 050009 050019 0.0001g 047 mg 2 o SO e 2Nov-2022
5 1.0000 g 1.0000 g 0.0000g 0.17mg 2 Sttty S RS Lo
[ 50000 g 49999 g -0,0001 g 0.17 mg 2
|7 10.0000 g 99898 g -0.0002g 0.18mg 2 Theemo Hygromeisr
8 50.0000 49,5996 -0.0004 0.21 2
[ ? L P SRRl # e Tl Equipment No.: IN302 Date of Issue: 11-Oct-2023
a 100.0001 g 99.9993 g -0.0008 g 0.26 mg 2 Garit '5‘&"" & e
= i Number: -H- litrat : 08-Oct-2024
| 10 150.0001 9 149.9939_9_ -0.0012 9 0.36 mg 2 erificate ber: DOESEEE alibration Due Date. 1-20;
1 200. 194 -0.0015 0.40
A 20000000 b T ol CAmg : Remarks
As Left
Value of the built-in welght adjusted
Referance Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000g 0.0000g 0.14mg 2 Equipment condition: Goad
2 0.0500 g 0.0500 g 0.0000 g 0.15mg 2 Mext calibration according ta customer's procedure
| 3 0.1000 g 0.1000 g 0.0000¢ 0.15mg 2 Calibration data not decide by calibration laboratory
4 0.5000 0.5000 0.0000 015 2
3 4 2 3 End of Accrediled Section
5 1.0000 g 1.0000 g 0.0000 g 0.15mg 2 | - - — - - —
& 500000 500000 000004 0.16ma > The infarmation below and any attachments fo this calibration cerfificate are not part of the accredited calibration.
7 10.0000 g 10.0000 g 0.0000g 0.16mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.19mg 2
9 100.0001 g 100.0002 g 0.0001 ¢ 0.25mg 2
|10 150.0001 g | 150.0002g 0.0001 g 0.35mg z |
1 200.0000 g 200.0001 g 0.0001g 0.39mg 2
T - . o o . T ) As Found
* AsLeft
5
i 1 z I -[ For improved legibility of the graphics
] e e S I 1 only Increasing measurement points
s A are shown and measwement points
E o~y cose fo zero are not displayed.
E o e i

Calibration Points [g]

Thie uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor & — which can be larger than 2 according to EURAMET cg-18. The value of the measurand ies within the assigned range

of values with a probability of approximately 95%,

The user is responsible for

ing

The results of this calibration certificate relate only to the calibrated item.

and the settings of the weighing instrument when it was calibrated,

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO

This is an ariginal documant and may not be parsally reproduced without e

writhen permiission of fie ksuing calbrasan lbaratary.

Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDOD
Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he
Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Attachment to Calibration Certificate:
TH3067-067-011524-ACC-TH
GWP* Ceriificate

Calibration Cartificate ID 5 P T
s i A METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion in the unit of measure of the device, ®

Temperature coefficient for the evaluation of the measurement uncertainty in use: 30-10%/K G W

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

L of L . g*m
Certificate

1. 00001g 209 | Uy = 0.17 mg + 0.0136 mglg - R | Uy = 015 mg + 0.00644 mg/g - R

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As « As J
Net Indication As Found As Laft
002209 0.17 mg 0.77% 0.15mg | 0.68% Found Left
022009 il ] Q150G | oG
22000g 0.20 mg 0.16mg 0.0075%
220000 g 047 mg 0.29mg | 0.0013% The weighing device meets the given The weighing device meets the given
22000009 | Sy 1:8 mg I 0.00071% process requirements. process requirements.
| M | Tests Performed; /] AsFound /] As Left
1
£ € !
£ i H
i ‘ |\ | Process Requirements
S =i L e,
£ e "% £ ! | ‘Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
H —— | 2
5 e | 4 \\ |
D e s |
- | . : Safe Weighing Range
Weighing Rarge [%] Reading |g]
s Found As Left
;
]
i
Vi
o
\x Safe To Weigh
—
/ Wergng Frge gt Capsedy
Wik e valies i (i graph raflect e achul cabbratio ks, tha ity curves ane simply & visusl repeesantation. This graph reflects As Left testing, uniess anly As Found
was partarmad
Soltware Version: 1.23.2 167 @ METTLER TOLEDO Page 5of 5 Softwars Version: 1.23.2.187 & METTLER TOLEDO Page 1of 4
Report Varsaon: 2.17.18 This is an ariginal documeant and may not be parsaly reproduced without e Rapart Version: 21716 This ks an criginal decument and may nat ba parially reproduced withaud tha
Farm Number: F103C written permission of #ie Bsuing calibraton lbaratary.

Form Number: F103C wriien parmissian of the issuing calibration laboralory.



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

METTLER TOLEDO

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

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0.17007 g 034671 g | 052742 g | 0.90460 g | 1951109
02% 0.08480 g ' 017087 ' 025823 g 043643 g | 0.90460 g
0s% | 0.033829 | 006783 g | 010202 g | 017067 g | 0MET1 8
1% 001689 g [ 0033829 [ 0.08080 g | 0.08490 g | 0.47097 g
2% 0.00844 g ' 0.01689 5 ' 002535 ¢ 0.04231 g | 0.08430
5% | 0.00337 g | 000675 g | 001013 g 0.01868 g [ 006382 g

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  o01s1s3g | 0.20504 g | 048056 g I o7reog | 1600105
02% 0.07552 : 0151539 | ozasmsg 0.38254 g I 077780 g
05% 0.03015 g 0.05038 g 0.09068 g 0151539 | 030504 g
1% T omsorg | a.0a015 g [ 0.04525 g I oomss2g | 018153
2% 0.00753 g ' 0.01507 g | oozstg 0.03770g | 007552
5% 0.00301g 0.00602g [ 0.00904 g | 0.01507 g | 0.03015g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NIA NIA
0.2% | 0.00005 g x X
0.5% | 000013 g i ¥
el | ool 0.00007 g* 0.00006 g*

1% 0.00025 g v v
2% | 0.00050 g v it
5% | 0.00125 g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
Raport Version: 21716 This is an original dosument and may nat ba partially reproduced without the
Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate:

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

Error of Indication

As Found

Reference Value

00000g | 0.0000g

50.0000 o 0.0004 g

1000001g | -0.0008g

150.0001 g -0.0012 0

2000000g | -0.0015g
Result

Cantrol limits for various weighing tolerances

0.2% 0.5% ™
NiA NiA NiA NiA
002500 | 00500g | 01250g | 025009
00S00g | 010005 | 02500g | 050009
00750g | 015005 | 0.3750g 0.7500 g
01000g | 02000g | 05000 | 1.0000g
@ | ¢ | = e

NIA
0.5000 g
1.0000 g
15000 g
200009

L

Control limits for various weighing tolerances

MiA

1.2500 g

2.5000 g
37500 g
50000 g

envi research

EnvironmeNT RegEaRcH & TEcHNoLDGY Co, LTD.

Environment Research & Tec
25114 M 6 5

nlogy Company Limited
dbet 1, Ngam Weng Was Road,
Thung Saag Hong, Lok Si, Banghkok 10210
Tel 0-2054-7745.6 Fax (-2954.7747

E-mail ; envi@enviresearch.co.t
wwwenviresearch.co.th
Hend Office/Tax 1D 0105 £42 864 951

Refarence Value 0.2% 0.5% 2%
0.0000 g 0.0000 g MiA MiA NIA MIA NiA MiA
50.0000 g T pacoo g 0.0250 g | oos00 g | oazs0 g | ozsoo q 0.5000g 12500 g
1000001 | DO0O1g 005009 | 01000g | 02500g |  0.5000g 100009 250000
150.0001 g 000019 007509 | 01500g 0.3750 g 0.7500 g 1.5000 g 37500 g
200.0000 g T pooo g 0.1000 g | ozo00 a | 05000 g " 10000 q 20000 g 5.0000 g
v | v | v v v v
The welghing 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.
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 4of 4

Report Version: 2.17.18
Form Numbse: F109C

This is an ariginal documant and may ot be parsaly reproduced without fie
writhen permiission of fie ksuing calbrasan lbaratary.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer [ NOx ) Customer Name Vision E.
HORIBA Location Envi Research
Model APNA-3T0 Quatation 2024-00465
Serial No. UBLSSIWL Calibration Date March 12, 2024
Analyzer Unit ppD Time 1:40 PM

Instruments for Calibration

50 100 150 200 250 300 350 400 450 500

Manufacture Model Serial Number
Zero Air Supply Therme Env. M 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components €O = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 §0; = 549 ppm
Single Point Calibration
Analyzer Valus
Standard Gas Standard Gas Value NO, | ppb ) NO (| ppb } NO; { ppb ) Stability % Abs Error
Before | After | Before] After | Before| After | Before| After
Zaro 0 0.7 0.0 0.0 0.0 0.7 0.0 - - =
Span 400 '.12%.5 400.0 | 389.2 § 400.0 07 0.0 = - 0.2
o 2 y=x i
: Calibration Curve | Remq :
= : |
iz | !
i& I i
15 { |
I8 | s Betore |
(8- — After
12
&
|
i
i

Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Observed Value
Parameter Unit Befors Adjust | Alter Adjust Nominal Range

Range ppb 500 500 0 - 500 Standard
[Signal o it 13 10 Vallage of the measured NO value
_Eii?al NOx my 15.4 10.5 Vollage of the measured NOx valua
Detector c 426 421 43°C+5°C

| Armbient kPa 101.5 101.1 Current i

DC 24V L 236 23.7 24V #0.5

DC 5 v 5.0 5.0 5V 0.5

MO Slope - 1.26980 1,13670 0.50000 - 2.0000

NOx Slope - 1.88500 1.14930 0.50000 - 2.0000

Calibrate By :

March 12, 2024

March 12, 2024

Paga 1
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Environment Research & Technology Company Limited

250114 Mu 6 Soi Chimmnkhet 1, Ngam Wonz Wan Hoad,
ak Si, Tanzhal 10210
Fan 0-2954-T747
gnviresearch.coth

Thung Somg T

iresenreh.cnil

Mt OffieerTax 10 0185 542 064 981

ENvIRONMENT RESEARCH & TECHNOLOGY C

0, LTO.

Environment Research & Technology Company Limited

25114 Mu &

Soi Chinnakhet 1, Ngam Wang Wan Rood,
Thung Song flong. Lak Si. Bangkek 10210
Tl 0-2954-T745-6 Fax 0-2984-7747

E-mail : envid@ envirescarch.co.th
www.enviresvardh.coth

Head DiceTax 10 1105 542 864 981

Calibration Data of NOx Analyzer

Calibration Data of SO; Analyzer

Analyzer Performance Test
Analyzer Performance Test =
- Equipment Gas Analyzer | S0;) Costomer Name Wision E.
Equipment Gas Analyer { NOx) oisaiicd Rinod _ V_'sm“ E Manufacture Thermo Location Envi Research
ke A':?Ji‘i‘?u ;“:*‘:I““ 2;‘;'::‘3;‘:“ Model [ES Quatation 2024-00465
jodel - uatation A = -
Serai e VUReSLTa FalbTaton DI T Serial No. 73370-373 Calibration Date Marcl? 21, 2024
Analyzer Unit b Time TP Analyzer Unit ppb Time 2:45 PM
: — Instruments for Calibrati
Instruments for Calibration nstrume: or Calibration
e e T Instruments Manufacture Model Serial Number
nsi men Tial lumber
Zero Air Supply Therma Env, [ 0700419829 z_“m_mr Supply enig Sy, sl Sanateead
Dynamic Dilution Calibrator Tanabyte 300 0165 Dynamic Dilution Calibwator Tanabyle 300 mas
Standard Gas Components CO = 4516 ppm Standard Gas Components CO = 4518 ppm
Cylinder No: EB0123013 NO = 553 ppm Cylinder No : EBD123013 NG = 553 ppm
Expire Date : Oct 22, 2027 50, = 548 ppm Expire Date :  Ocl 22, 2027 50,= 54.9 ppm
Single Point Calibration Single Point Calibration
An Val b Stabili
Analyzer Value dard Gas el alyzer Value ( ppb ) ity % Abs Error
Standard Gas | Standard Gas Value NO, | ppb ) MO [ pph ) NO; | ppb ) Stability % Abs Error Before After Before | After
Before| After | Before| After | Before| After | Before| After Zera 1] 0.8 0.0 - - -
Zaro o 0.8 0.0 0.9 0.0 =01 0.0 - - = Span 4&) 404.4 400.0 - - 1
Span 400 389.2 | 400.0 | 399.0 | £00.0 02 0.0 £ = 0.3 T T e e ¢ e e 4
I % ! Calibraticn Curve |
| | e —
: : |
! - ] | § E*‘TT:
| 5 450 i g i
| & 400 ] | 2 4000
g 380 i 13
| ] :g: e Befare | z
'8 200 e M | '3 |
IE 180 | | & |
12 100 ! 1 i .
I 50 1 | i 0 100 150 200 250 300 350 400 450 500
! | |
1 L] v T T ! < Standard Value
1 0 50 100 150 200 250 2300 350 400 450 500 1 B S S v | A - R L
| Fee i LS S Sliniarf f’.'ﬂ' _________ e e S =3 STATUS TEST AND VALIDATION OF SO; ANALYZER MODEL 43C
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370 Observed Value
Parameter Display As Unit = Range
e erve EVaTuE Before Adjust | After Adjust
Paraméter Mak Before Adjust | After Adjust Howinel Rangs Range RANGE oob 500 500 0~ 500 standard
Range pob 500 500 0~ 500 Standard fintemal Temperature  |INTERNAL o 33.0 33.0 8.0°C lo47.0 °C
|Signal NO m 1.0 0.2 Valiage of the measured NO value Chamber Temp |CHAMBER % 444 455 43.0°Cto47.0"C
Signal NOx mv 5.5 52 Vollage of the measured NOX value romy— [PRESSURE oy 7111 BG0.6 2000 to 1,000
i:::?m[ k: 1‘[?1-5;' :3:?{?1 — ‘:ﬂ’c *:r: Sample Flaw SAMP FLOW LPM 0.367 0,581 0.250 to 1.000
i a . § urrent atmospheric prassure -
——— L. | 2
e - = — e amp Intensity inTENSITY He 28132 30899 zn;oou 10 50,000
OF 5 v 50 50 BV 05 Lamp Vollage LAMP VOLTAGE v 969 1029 750 to 1,200
NO Siope - 106240 130110 50000 - 2.0000 502 Concentration 502 CONCENTRATION ppb 26 1.4 010 10,000
NOx Slope 1.59450 1.85600 0.50000 - 2.0000 [Motherboard Status MOTHEREQARD STATUS - 0K OK 0K
Interface Status INTERFACE STATUS - Ok OK ~—, OK
i o Calibrate By :
Calibrate By : 7t Chocked By : March 21, 2024

March 12, 2024 March 12, 2024
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envi research

EnviROMMENT RESEARCH & TECHNOLDGY Co., LTD.

Environment Research & Technology Company Limited
257114 Mu 6 S0l Chimnakhet 1, Ngam Wang Waa Raoad,

Thung Seng Homg, Lak Si. Banghek 10210
Ted 0-2954.T745-6 Fux 0-2584.9747

E-mail : envi@enviresearch.co.th
www.enviresearch.coth

Wend Office Tax 1D 0105 $43 864 581

Calibration Data of SO, Analyzer

EnviIRONMENT RESEARCH & TECHNOLOGY Co,, LTD.

Environment Research & Technology Company Limited
5114 Mu i Sai Chinnakhet §, Ngans Wang Wan Road,

Thung Sonz Hong, Lak Si Bangkok 10210
Tel 0-2958-7745-6 Fan 0-2954-7747

E-mail : onvi@enviresearch.enth
wwwenviresearch.co.dl

Hiead OffieeTax 10 D105 542 064 981

Calibration Data of CO Analyzer

Analyzer Performance Test Analyzer Performance Test
i Gas Anal S0, i
Equipment as Ana y?ar (50;) Custnmer Name \.l.’15|on E. Eauipment Gas Analyzer (CO) = Hams (Y—
Manufacture Hariba Location Envi Research MarLufacture PLORISA Location Envi Research
Model APSA-3T0 Quatation 2024-00455 Model APMA-3T0 Quatation 2024-00465
Serial No. X7LE02WS Calibration Date March 21, 2024 Serial No. REBRWOL2 Calibration Date April B, 2024
Analyzer Unit ppb Time 11:07 AM Anahyar Unlt gpm Time 135 PM
Instruments for Calibration Instruments for Calibration
Instruments Manufacture Model Serial Number Instruments il Model Serlal Num_i:er
Zero Alr Supply Themo Env. 11 0700418829 Zero Alr Supply Themo Env, il Drcoy1 a2y
Dynamic Dilution Calibrator Tanabyls 300 0165 Dynamie Diluticn Salibratar Tanabyte s0d U185
TR Te = - Standard Gas Components CO = 4,487 ppm
’ ARG Sa% Lomponen €o= 458 ppm Cylinder No : EB0123013 NO = 461 ppm
Cylinder No: EB0123013 NO = 553 ppm Expire Date ; Oct 22, 2027 S0;= 460 ppm
Expire Date : Oct 22, 2027 50, = 5459 ppm Single Point Calibration
Single Point Calibration
Standard Gas Analyzer Value m Stabili
Standard Gas Analyzer Value { ppb ) Stability Standard Gas Val v {ppm) il % Abs Error
Standard Gas % Abs Error i Before After Before | After
Value Before After Before | After
Zero 0 -0.02 0.00 - - -
2o g 02 a0 : = Span 70 40.43 40.00 - - 1.08
Span 400 4037 400.0 E 2 08
'!'_'________________,;,_ b l Calibration Curve ' il
! 3 b e, R =100 ] | 50 \ |
i ', LE - !
] I 1A ) ] i
« B |2 | &
| : 1 | .E 30 - | =@ = Before |
i ‘é | | = /_e* |
I3 q :om 20 — el —_— ——  After
2 i | E - = |
Il I | 2 10 1
! 100 150 200 250 300 350 400 450 500 i e i
(B S SandardValoe ... ! R !
| oREE  qq 20 30 a0 50 i
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370 . Standard Value i
L s b i e e e T Bl Ty
P Observed Value
Parameter Unit Before Adjust After Adjust Nominal Range STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Range ppb 500 500 0 - 500 Standard P i Unit [ At:_:semd \;Ituem_ : Nominal Range
Signal (S0;) v 7 5.3 Valtage of the measurad S02 valua SR - - ‘”: = Just '"? : s ——— e
) m X X oltage of the measure alue
LAMP mv 270.9 243.9 200 mV - 1200 mV SIGNAL (COMP) mv 0.4 06 Veltage of the interference component Value
CELL *C 289 29.2 Ambient temperature + 5°C - 15°C CELL °C 6.2 3.3 Ambient + (5 fo 10 C)
PUMP Kpa B4.6 42.9 65 kPa or less PUMP kpa 3r.e 379 less than 65
AMBIENT kPa 101.3 101.8 Current atmospheric pressure AMBIENT kpa 011 101.0 Atmospheric pressure
OC 24V v 24.0 240 24V 105V DG 24v oy 28 28 24PN
BC 5V v 50 50 5V D ik 5 A3 s
" g mus Calibrate By : . ed By
Calibrate By : Checked By: o i£-Checked By:
AR e il 6, April 8, 2024
rcl "
Page 1 Page 1
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Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinmakhet 1, Ngam Wang Was Ruad,

Thune Soeg Hosg, Lak Si Banghak 10210

Tel 0-2954-T745-6 Fux 0-2954-TT47

E-mail @ esvi@enviresearchcath

envi research

Specialty Gases
USA, LLC
on Road

Alrgas

an Alr Liguide eompany Bldy 1 )
Plumatendville, PA 18540
Alrgas.com

www.envireseareh.ea.th
Hesdd Office Tax 10 1105 £42 054 981

EnvIROMMENT RES

ARCH & TECHNOLOGY Co., LTD.

Calibration Data of CO Analyzer CERTIFICATE OF AN ALYSIS

Grade of Product: EPA Protocol

Analyzer Performance Test

Equipment Gas Analyzer [ CO) Customer Name Vision E.
M:‘ﬂ“i"acm —_— T e Part Number: E04NISSE15A0292 Reference Number,  160-401604495-1
S T —= TR Cylinder Mumber; EB0123013 Cylinder Volume: 144.4 Cubic Feet
ST e e iraEon D — 17“2024 Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
erial Mo, : T °1 T PGVP Number: A12019 Valve Outlet: 660
Analyzer Unit pam 10 - Gas Code:; CO,NO.NOX,S02 BALN Certification Date: ~ Oct 22, 2019
Instruments for Calibration Expiration Date: Qct 22, 2027
— Cartificaton in with "EPA T Pratocol for Assay and Cortification of Geseous Caliration Standands (May 2012)° i EPA
Instruments Manufacture Model Serial Number BO0/R-121531, using the assay procadures listed. Analyical Methedalogy dops not require comecton for analytical intorforonge. This cyinder has :ﬁ;‘l;:r:‘aly:cal
Zero Air Supply Therma Env, 111 0700419829 uncertainty as stated below with 3 confidence level of 35%, There are ne significant impuriles which affect the use of this calbration mbdure, All concentrations are on
3 -my - basis unbess ol noted
D!'Tliz": E‘"Ulk’“ Calibrator Tanabyte 300 0165 Do Net Use This Cinder below 100 peig. ie. 0.7 megapascals
lard Gas CO = 4518 ppm ~
Cylinder No :  EB0123013 NO = 553 ppm Compenent Requested .i\*:tu:;\lmAI‘VTI‘w"{;r\!:;ES}JLT‘$ tal Relati A
5 = I 0Co o elalive ssay
|Expire Date : 0Oct22, 2027 50, 549 ppm C C Method Uncertainty Dates
Single Point Calibration NOX 55.00 PPM 55.27 PPM G1 +I- 0.8% NIST Traceable 10/14/2019, 10/22/2019
NITRIC OXIDE 55.00 FPM 55.27 PPM G1 +- 0.8% NIST Traceable 1001472019, 10/22/2019
Standard Gas Analyzer Value { ppm ) Stability SULFUR DIOXIDE 55.00 PPM 54.93 PPM G1 +l- 0,9% NIST Traceabls 10142019, 10/22/2015
Standard Gas Value = e = — % Abs Error CARBON MONOXIDE 4500 PPM 4516 PPM G1 +1- 0,6% NIST Traceable 10/14/2019
- - ; :6“’ - W’ Sve L NITROGEN Balance
o | A - - -
Span 40 40,72 40.00 - - 1.80 CALIBRATION STANDARDS
e Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
1 NTRM 13010429 KALDO4123 87.6 PFM NITRIC OXIDE/NITROGEN +/-0,8% Jul 23, 2025
i NTRM 13010428 KALDO4123 £7.6 PPM NOx/NITROGEN +H-0.8% Jul 23, 2025
- NTRM 16010235 KAL0O4419 97.69 PPM SULFUR DIOXIDEMNITROGEN +- 01.8% Dee 23, 2021
I £ l NTRM 08012318 KALDO4620 PR OXIDEMITROGEN
I £ TR 2 4857 PPM CARBON MON GE +- 0,6% Jun 07, 2024
£ A
3 /,- ANALYTICAL EQUIPMENT
! = P e Instrument/Make/Model Analytical Principle Last Multipoint Calibration
B Pk | . MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
i E | i MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
i 3 B ) | . MKS FTIR - NOx - 000928741 ETIR Oct 18, 2019
i 2 | | MKS FTIR - SO2 - 000925781 FTIR Oct 03, 2019
. |
i 20 10 40 50 | Triad Data Avallable Upon Request
(e E2 St o o | aitandard oW aluer SRR r et 8 AT ) 1 NOTES:Gross Weight 28.0 Kg, Net Weight: 4.6 Kg

STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370

== = Observed Value 2
i Unit | Sefore Adjust | After Adjust Mominal Range
SIGNAL(MAIN) mV 6.6 6.5 Voltage of the measured CO Value
SIGNAL (COMP) mv 1.3 1.2 cltage of the interference component Value
[TELL °C 38.1 38.0 Ambient + (5 to 10 C)
PUMP kpa 39.2 39.0 less than 65
AMBIENT kpa 101.6 101.6 Almospheric pressure
DC 24V my 23.8 23.8 24+/- 0.5V
DC 5V ™V 40 45 &
Calibrate By : c
April 17, 2024 April 17, 2024

ovel or ease

Page 1 of 160-401604495-1
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THA] METEOROILOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEFEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0462

Calibration Certificate

The Result of Calibration

Issued by : Calibration & Test Section : Meteorological Instruments Bureau Cenification No. 283/23

Date of Issue 11 August, 2023 Certification No. 283/23 11 August, 2023 Page : 2 of 2
Page : 1 of 2 | Standard HOOK GAGE NO, 1425 ) TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
Object : Wind speed and wind direction misee inchas K20 | inches H20 | misec misee misec
1.00 » - - 0.9 0.10
Manufacturer : Davis Instruments Inc. 3.02 = = - 27 032
5.00 - - - 49 010
Type ; Weather Wizard Il Product No. 7425 7.04 = - # 6.7 034
9.02 - . = 8.9 0.12
Serial No, . WES1016A07 10 No. No.9 11.01 = = - 10.7 031
13.01 - = = 13.0 0.01
Customer ; Environment Research & Technology Company Limited. 15.01 - C & 14.8 0.21
25/113-114 Moo 6 Sai Chinaket 1, Ngamwongwan Road, 17.02 - - - 17.0 0.02
Toongsonghong, Laksi, Bangkok 10210. 20,02 % % = 19.8 022
Calibration Condition : Temperature 251 °C Barometric Pressure 1008.2 hPa Wind Aleft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
NATIONAL STANDARD WIND TUNNEL WIND DIRETION TESTED WIND DIRECTION
1 Micromanometer Theoder Friedrichs FCO14 Serial No. 8310119 0 0
: HOOK GAGE NO 1425 Pitot Tube Theodor Frisdrichs Type 0800.0000 serial 9023 90 90
M.LS.T Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec 180 180
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) 270 270

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

f’*“’"\]

Meteuljnlgglcall ﬁfrumeﬁts Bur illlhIr

Mechanical Engineer

Lon )
\._‘__:FCA_\:__/
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THAI METFOROLOGICAL DEPARTMENT THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 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. 285/23

Dateof Issue 11 August, 2023 Certification No. 285/23 1T August, 2023 Page : 2 of 3
Page : 1 of 3 r Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Veloeity Correction
Objecl : Weather Sra“f}ri misec inches HIO | inches H20 nmsec m/isec misec
1.00 - - - 0.9 .10
Manufacturer Davis Instruments Inc. 3.02 = = = 3.0 0.02
5.00 - = - 49 0.10
Type : Weather Wizard I1| 7.04 : - - 70 0.04
9.02 - - - g9 0.12
Serial No. WC50824413 ID No. : No.32 1.0t - - g 110 0.0
13.01 - f — 129 0.11
Customer Environment Research & Technology Company Limited. 15.01 . E = 148 0.21
25/113-114 Moo 6 Sol Chinaket 1, Ngamwongwan Road, 17.02 7 = : 17.0 0.02
Toongsonghong, Laksi, Bangkok 10210. \_ 20.02 - i S 19.8 022
Calibration Condition : Temperature 251 °C  Baromelric Pressure 1008.7 hPa
[‘ Wind Aloft Plotting Board. |
NATIONAL STANDARD WIND TUNNEL US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Micromanometer Theedar Friedrichs FCO14 Serial No. 9310119 WIND DIRETION TESTED WIND DIRECTION
HOOK GAGE ND 1425 Pitot Tube Theoder Friedrichs Type 0800.0000 serlal 9023 0 0
N.L.S.T. Test Reference MNumber 731/241460 Standard Velocity at 20 - 30 m/sec 0 80
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH) 180 180
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec

STANDARD THERMOMETER
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Centification No. 285/23

11 August, 2023 Page : 3 of 3
Standard Temperature Sensor  Reading
Temp. Reading Correction
‘c c e
50.4 505 -0.1
30.2 an.2 0.0
15.4 15.5 0.1

.’\-h.-te‘u rﬁj:c{gicz
\7\

Mechanical Engineer

—
envi research § =
A

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25104 Mu 6 Soi Chinnnkbet 1, Ngam Weng Wan Road,

Thung Sesg Hong. Lak I, Rangkok 16210

Tl (-2954-T745-6 Fux 1-2984.7747

E-mail : snvi@enviresearch.co.th

wwwanviresearch.coth
Head Offies Tax 10 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

H Sound Level Calibrator

: Larson Davis

H CALZ200

H 3605

] 8938

| 1,000 Hz

H April 17, 2024

; poat w dod s o
Vision E. Consultants Co., Ltd, : Tavsnsnfafilendoufiufinda L1/ss dondh
. RPN A G e A -
ulasshTauuunanga L1es wufinialmgieciian-susar: wasiuh
uinllamgnasiwan-ruaasssdmns wlaafsmunmnoes L21/43

Jania th'uﬁ'u URLTIRIAMUHINTT (SEUSEREN)

Equipment Actual Reading (dB{A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 |Searlet Tech ST-11D 820941 93.8 Pass
2 |Scarlet Tech 3T-11D 820944 93.8 Pass
Checked By
Technician Environmental Scientist

Page 1/1
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NSC-TISI-TIS 17025
CALIBRATION 0037

7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0190 MTC No. EEL.BP. 95/0167
CALIBRATION CERTIFICATE

Submitted by : Environment Research & Technology Co.,Ltd,

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

Calibrated at : 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 : Precision Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Larson Davis Relative Humidity : (50 + 15) %

Model : CAL200 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 3605

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-T722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871
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
Labaoratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Metralogy (Thailand).

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

Date of Receipt 8 Jan. 2024

10 Jan. 2024 1 ﬁ

The results relate only to the items tested/calibrated or value assigned

Date of Calibration

-TISTA DSCTIsTS (s

TION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0190 MTC No. EEL. BP. 95/0167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confid of approxi ly 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaerd180 93.85 -0.15 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 1000.3 03 +15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaerd 180 032 +0.50 +3.0%

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

3. The microphone volume correction was included at level of 0.26 dB from manual.

Date of Calibration

10 Jan. 2024 -

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

The results relate only to the items tested/catibrated or value assigned,

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

FMBLMTIC.00Z Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Knlong Luang,  Sol 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phaheryothin Road, Chatuchak, Bangiok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chargeat Samutpakan 10280, Thaland  Thailand

Tel. (86} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9003 Fax. (66) 0 2323 9165 Fax. (66} 0 2579 8592

E-mail : umpaigtistr.or.th Websitewww tistr.orth E-mail : mtc@tistr.orth E:mall : sumaleegtistror.th

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Foad, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Chargwat Sarmutprakan 10280, Thaland  Thailand

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

E-mail ; rumpai@tistr.orth Websiteswwwtistrorth  E-mail « mtc@tistrorth E-mail : sumales@tistr.orth



Arnon S
Rectangle

Arnon S
Rectangle


—
NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL.BP. 95/0167
Nominal Qutput of Unit Under Test =114 dB re 20pPa at 1000 Hz

Request No. 21-67/0190

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) gﬁg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % /;—-_"\_“‘:3‘3-?
5344 PATTANAKARN ROAD S0I 18, SUANLUANG. SUANLUANG BANGEKOK 10250 Hhlghe”

MSC-TIS-TIST7025

TEL. 0-2717-3000-29  FAX.(0-2719-9484 CALIBRATION 000

Cert.No.: 24CH16
Page.: 10of2

Certificate of Calibration

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.80 -0.20 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.8 -0.2 +15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.38 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was included at level of 0.26 dB4f6m m

i
Calibrated by :

= 15, =

‘4o
Electrical ag Bectmnic 5

Industrial Metrology and Testing Service Centre

tandards Laboratory
Date of Calibration : 10 Jan. 2024

Date of Issue : 11Jan, 2024 Ref : 2011267010800067006
End of Certificate 3/3

The results relate enly to the items tested/calibrated or value assigned,
Advertising the ReportACertificate and publicity of the results except in full are prohibited unless written permission it obtained from the governor of TISTR.

Equipment : pH Meter
Manufacturer : Water Proof
Model : pHTestr 30
Serial No. : 3066354

1D No. : -
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

Issue Date :

05 January 2024
09 January 2024
2401-00770N-2

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

(25 + 2.5) °C

(50 + 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Approved Sighatory

10 January 2024

The Uncertainties are for a ¢

i

FMBLMTC.002Z Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang 5ol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. {66} 0 2577 9000 Tel. (66) 0 2323 1672-B0 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax, (66) 0 2577 9003 Fax. (66) 0 2323 2165 Fax. (66) 0 2579 8592
E-mail : rumpaigatistrorth Websitewww tistr.orth E-mall : mitcgtistr.onth E-mail : sumales@tistr.onth

e probability of approximately 95%

This certificale may not be reprodisced otber than In full, except with the prior written

Apgiraval of the bead of Corporate Services 3 - Equipment Calibration and Testing Services

A 0062384
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Cert.No.: 24CH16
Page.: 20f2
Condition of this calibration result
1. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem 940102 27 MNov 2025
pH 6.986 CPA chem 931959 01 Oct 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 NiA 0.0079 2.00
S/N.: 3066354 6.986 6.99 NiA 0.0088 2.00
9.997 10.01 NiA 0.0085 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- NfA = Not Available

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

factor k, providing a level of confidence of approximately 95 %
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW1

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Ysl|
Model : Pro20
Serial No. : 14L101229
ID No. : -
Received Date : 05 January 2024
Test Date : 08 January 2024
Reference : 2401-DOTTDN-5
Submitted by : Environment Research & Technology Company Limited.

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

Laboratory Condition : Temperature (25£5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method ; CP-CH2

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :
Approved Signatory

Issue Date : 10 January 2024

B 0331698
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= mm Inctech Metrological Center Co.Ltd.
I”c- 39/1 Sol 82, Sukhapiban 5 Rd., O ngoen,
Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 lines) Www.imcinstrument.com

ACCREBITED

alibrathon Cert, # 385401
ISEVIEC 17028

Certificate of Calibration

Page.: 2 of 2 Certificate No, : MT23-7846
Page : 1of2

Condition of this result of calibration Customer :  Environment Research & Technogy Co., Ltd
Address :  25/114 Moo 6 Soi Chinaket1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards Description :  Incubator Order No. : 3836/23
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan). Manufacturer : Accuplus Received date : Dec 12,2023
Model : Smart i250 Calibration date : Dec 12, 2023
Instruments Serial No. ID No. Certificate No. Due Date Serial No. . 2059-0218-0002 Envirenment Condition :
12 Buista = 130BU10 cenn 22 Mar 2025 Identification No. ~ : ERTC-L-IN-143 Temperature  : (25+-10) °C
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024 Calibration Place : Customer Laboratory Humidity : (50+/-30) %RH
2. Standard Material :-
Material Maiiitaciiieg Lot.No. Hasay Calibration Method : Callibration were conducted usir‘.:g I_n-house calibration procedure CP-Aj!T—OOE According fo
comparison with LX| Data Acquisition Switch Unit with sensor. The calibration methods
Sodium Thiosulfate pentahydrate Merck AM17633168 100.2% based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Controlled Enclosures
Result : Dissolved Oxygen Meter Adjustment With Air 100 % Relerence Btandard instrimants :
Dissclved Oxygen Probe No.: 15K100212 Instrument Model Serial No. Certificate No, Dat
LXI Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT23-5838 Oct 05, 2024
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
818 8.17 0.0055

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the Intemational System of Unit (S), through

This report was certified only for the instrument we tested.lt is allowable to use for study National Institute of Metrology Thailand ( NIMT )

the system efficiency, The environmental impact control and present to organization it may concemed
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

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

ohor providing a level of confidence of not less than 95%

Issue date : Jan 09, 2024

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co. Ltd
21196378 Rev.02 { Mar 2020 FM-MT-013
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-1”0- Inctech Metrological Center Co.Ltd. z
= B 39/1 Soi B2, Sukhapiban 5 Rd., O ngoen, S
ot BN Saimai, Bangkok 10220, Thailand flac-MRA

ACCREDITED
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com Culibiration Cert, § 348401
ISOVIEC 1TH2S

Certificate No. : MT23-7846
Page : 2of2

Function :  Temperature measurement Result : Without adjustment
Calibration point i i Resolution : 0.1 °C
Calibration . - Uncertainty of
point Temperature of UUC* at each position (°C ) mbsELrol i
(°C) Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch | Ch7 | ChB | Ch9 (#-°C)
20 20.542 | 20.166 | 20.504 | 20.211 | 20.551 | 20.501 | 20.477 | 20.728 | 19.867 0.46
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(*c) (°C) (#-°C) (°c) (°c)
20.0 2010 20.3 0.25 1.0 1.3

#1 Lower Left Front
.er et #2 Lower Right Front
e > = #3 Lower Left Rear
#4 Lower Right Rear
#5 Upper Left Front
#5 Upper Right Front

1o
: | P #7 Upper Left Rear
" P #8 Upper Right Rear
v = #9 Geomelric Center
- W

Uuc* = Unit under calibration

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-013

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ﬁﬁﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?{ i
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

Sy
NSC-TISL-TISITOIS
TEL.0-2717-3000-20  FAX. 0.3719-9484 CALIBRATION 0088

Cert. No.: 24TMS6
Page: 10of3

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 :

Issue Date :

Incubator

Ehret

BK 4106

22162

ERTC-L-In.-022

Environment Research & Technology Company Limited
25/114 Moo 6 Soi Chinaket 1,

Ngamwongwan Road, Toongsonghong, Laksi,
Bangkok 10210

- n &
408/2 ﬁ'ﬂaﬂgﬁﬁmmuawwmuaﬂa

03 January 2024
04 January 2024
(286+10)°C
(50£30)%

Approved Signatory

16 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be reproduced other ean in fll, except with the prior writien

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services

A 0062475
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Equipment : Incubator Cert. No.: 24TM36
Condition As-Received : Used ltem Page: 20of 3
Reference : 2401-00010N-6
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYS57013711 23LM115 TPA 11 Jul 2024
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.
Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- (™) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Not Available [ Environment during calibration
[0 [ Beginning | Finished
Temp. ( °C ) 26 28
REL.Humid. ( % ) 45 50
2 4 AC Supply { Volt ) 225 226
[=] [<]
X g (e Position : Rat- 3“_"
8 1D No.:
H 8 i Hi2 8 1 18-18RTD-01
— 2 | 18-18RTD-02
______ o ;L e / 3 18-18RTD-03
W2 rhiz
i b 4 18-1BRTD-04
~a 5 18-1BRTD-05
- W 6 | 23-18RTD-08
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8  |22-18RTD-08
N - — 9 (ref.) 18-1BRTD-09
b= 5.0 cm W= 0.60 m
c= 5.0 cm H= 0.50 m
Capacily = 0.15 m
a 1197873

Equipment : Incubator Cert. No.: 24TMS6
Condition As-Received : Used Item Page: 30of 3
Reference : 2401-00010N-8
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUuc* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (°C) | (*C) (£°C) (°c) (c) k
44.5 44.5 45.0 0.20 0.77 1.6 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
44.5 45.038 | 45142 | 45.077 | 45.127 | 43.812 | 44.180 | 44.402 | 44.990 | 44.497 0.85

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

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

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

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

~0lo-

a 1197872
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29  FAX, 0-2719-9434

HSC-TISETISTTO2S
CALIBRATION 0008

Cert. No.: 24TM395
Page: 1of3

Certificate of Calibration

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Incubator
Used Item
2401-00010N-5

Cert. No.: 24TM95
Page: 20of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Equipment : Ircubator 1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
Manufacturer : Memmert 1} Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item callbrated on date and place of callbration.
Model : IF 160 3. This certification is traceable to the Intermnational System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Serial No. D522.0070 Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
ID No. : ERTC-L-In.-181 Fresh air setting : Close Environment during calibration
Fan setting : 50% PO TG Beginning Finished
Submitted by : Environment Research & Technology Company Limited Temp. (°C ) 28 29
25/114 Moo 6 Soi Chinaket 1, REL.Humid. ( % ) 47 50
Ngamwongwan Road, Toongsonghong, Laksi, {2 4 AC Supply ( Valt ) 225 226
Bangkok 10210 &
Location : 408/2 ﬁaaﬂﬁu‘ﬁmmua‘mmguat%a 1 g Pasition : Rar.ond,
5 ID No.:
Received Order : 03 January 2024 § S e $ 1 Z2BRTI
Calibration Date : 04 January 2024 ; 7 B 18RTD-212
Ambient Temperature : (26+10)°C 3 WiE _-’E')rz ;L c / 3 18RTD-2/3
Relative Humidity : (50 +30 ) % <L i _18RTD-2/4 |
a 5 18RTD-2/5
Calibrated by : - w 6 18RTD-2/6
7| 1eRmD27
Probe Installation Details : Dimension of Chamber : = BRI |
Approved by : a= 50 cm D= 0.40 i 9 (ref.) 18RTD-2/8
Approved Signatory o D ehi W= 0.56 i
c= 50 cm H= 073 m
Capacity = 0.16 m’
Issue Date : 16 January 2024
The Uncer are for a confidence probability of approximately 95%
This certificase may nod be reproduced otber than in full, except with the prior written
Approval of the bead of Corporale Services 3 : Eqeipment Calibration ond Testing Services.
A 0062474 a 1197875
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Equipment : Incubator Cert. No.: 24TMB5
Condition As-Received : Used Item Page: 30of3
Reference : 2401-00010N-5
Result of Calibration :- { *) Without Adjustrment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temp e Temp Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(*c) (c)y | (c) (+°C) (°c) (c) k
35.0 35.0 35.0 0.020 0.15 0.24 2
Calibration Measured Temperature ( °C ) s
Point Position ! ty
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35.043 | 34.933 | 35.015 | 34.992 | 35.019 | 34.980 | 34.843 | 34.961 | 34.985 0.32

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

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

Note : The reported uncertainty of measurament 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 85 %.

-o0o-

a1197874

8 2023 by Agilent Technologies Agilent CrossLab Compliance Services

'EQUIPMENT QUALIFICATION REPORT |
(EQR) @ .
o CrossLab
A
Agilant Crosslab Eompliance Services
Agilent CrossLab Compliance
Qualification Type: ES-0Q
Systemn ID: MY 15330001
EQP Name: AgilentRecommended
EQP Revision: ES.02.50
EQP Publish Date: March 2020
Date: November 28, 2023 1:10:31 PM
Report Type: Report
Org. Name: Environment Research & Technology Co.,Ltd
Org. Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,
Bangkeok 10210
Date: November 28, 2023 1:10:31 PM
System ID: MY15330001
Page 1/28
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© 2023 by Agilent Technologies

Table of Contents

Agilent CrossLab Compliance Services

@ 2023 by Agllent Technologies Agilent CrossLab Compliance Services

Test Summary

Purpose

This section includes the Overall Qualification Status and details for each test that meets at least one of the following criteria: (1) was
not scheduled, (2) was scheduled but not run; (3) was processed more than once; (4) passed recommended limits only when dual
limits were selected, (5) required deviation(s) or comment(s); {6) required integration event change(s). Tests that pass and do not
meet any criteria above are not included,

For a complete list of scheduled tests, see the table of contents. For supporting documentation, refer to the Attachments section.

NOTE: A Pass for the Overall Qualification Status indicates that all scheduled tests were run and passed; R, |, D, and C are blank if
net applicable for that specific test.

R:runs

I integration event changes

D¢ number of deviations submitted

C: number of comments submitted

Status: NS (not scheduled); NR (scheduled but not run); NC {unlacked but not completed)

Details
Test Status

There were no repeated or re-integrated tests. All test resulted in a pass status.

Page2/28

Section Page
Cover page 1
Table of G_gr_n'_en?s 5
Test Summary - 3
Ser_viu_e Details i 4
Instrument Details 5
_Protocol Detalls B B
Bl 7
Preparation : 5100 VDV 7
Instrument Tests . 5100 VDV g9
»_ﬂtulosarnnlsr Operation : Autosampler 1 - 5P34 10
Declaration of Change Control 11
ﬁﬂachrﬁe_nﬁ 12_
Signature - 25
Transaction Logs 26
Date: November 28, 2023 1:10:31 PM
System ID: MY15330001

Overall Qualification Status

Pass
Date: November 28, 2023 1.10:31 PM
System 1D: MY 15330001

Page3 /28



© 2023 by Agilent Technelegles

Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and defivery details for this service.

General Details

Service Order No./Request:

EQP Name:
EQF Revision:
Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name:

Jab Title:

Qualification Location:

Operator Details
Name:
Job Title:

Data Acquisition Details

BO0B377416
AgilentRecommended
ES.02.50

Report

Environment Research & Technology Co. Ltd
25/114 Moo & Soi Chinaket, Ngamwongwan Rd., Bangkok 10210

K Raiwin Posit
Supervisor Scientist
ICPOES Room

Worawit Timakul
Field Service Engineer

© 2023 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name
Medel Number
Sample Introduction
Serial Number
Firmware Revision

Chiller 1
Manufacturer

Name
Medel Number
Serial Number

Autosampler 1
Manufacturer

Name
Model Number
Serial Number

Vapor Generator 1
Manufacturer

Agilent Technologies
5100 VDV
GB011A

Double pass glass cyclonic sp

MY 15330001

24894

Agilent Technologies
Chiller
Ga4814

1A1560387

Agilent Technologies
SPS4
GB410A

AU15220240

Agilent Technologlies

and

Agilent CrossLab Compliance Services

Acquisition Software Name: ICP Expert
Acguisition Software Revision; 7.1.06821
Customer Data System (CDS): Es: ICP Expert
Date November 28, 2023 1:10:31 PM

System |D:

MY 15330001

Page 4/ 28

Name VGATTP

Model Number GB4TEA

Serial Number MY 15330002
Date: MNovember 28, 2023 1:10:31 PM

System ID: MY 15330001

Page 5/28



© 2023 by Agilent Technelogies

Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the

Revision History document.

Agilent CrossLab Compliance Services ©2023 by Agilent Technologies Agilent CrossLab Compliance Services

Preparation

Purpose

This test records & status for each preparation task for the Agilent ICP-DES.

Test Revision Test Cenfiguration Details
ES.02.50 Autosampler Operation Model'Serial No.: |GBOT1A MY 15330001
ES.02.50 Instrument Tests Results
ES.02.50 Preparation Criteria Observed Result  Expected Result Status
Does the plasma ignite successfully in the first th 1
2 9 v RLiree Yes Yes Pass
attempts?
Was the detector calibrati n
i on p and completed Yes Yes Pass
successfully?
Was the instrument calibration performed and completed
pe e Yes Yes Pass
successfully?
Test Evidence
Image Details: Was the detector calibration parformed and completed successfully?
Date and Time: November 28, 2023 12:56:03 PM
Host Name: 5CG0202N04
Detectos
Caliorase
Lant suceensfd calibration:  25-Kow-23 113010 AM
Date and Time: November 28, 2 £5:03 PM_ Host Name: SCGO202N04
Date: Nevember 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System ID: MY15230001 System 1Dz MY15330001

Page §/28 Page7/28



© 2023 by Agilent Technologies

Image Details:
Date and Time:

Host Name:

Overall Test Status

Agilent CrossLab Compliance Services

Was the instrument calibration performed and completed successfully?

November 28, 2023 12:56:20 PM
5CG0202NQ4

Instrument

Use wxia! configuretion during calbraton

Cobrate

$67.01% 0004530

| vhetenth e | \velength Emor frmd | Reast

Lk iE] CET
-0 Di0SSe

]
3|
| @}
o
]

|t..,€:

(SR

20355 003512

Last sucsessful callbration: 2-Mav-23 113981 A

Date and Time: November 28,

kt;‘(‘.iv

® 2023 by Agilent Technologies

Instrument Tests

Purpose

Agllent CrossLab Compliance Services

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.

Configuration Details

Page 8/28

|Pass Runs: 1
Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001

Model/Sarial No.: GBO11A MY 15330001
Results Observed Result  Expected Result Status
Ara the Functional Tests results within acceptance criteria?
ommunicati
Subsystem C unications Yes Yes Fate
Al Flow Yes Yes Pass
El
Water Flow Yes Yes Pass
S Flows Yes Yas Pass
RF Generator Yes Yes Piie
Camers Yes Yes Pass
ptics. Yes Yes Pass
Ara the Instrument Performance Tests results within acceptance criteria?
Regohian Yes Yes Pass
Sansitivity Yes |Yes Pass
Pracision Yes Yes Pass
Overall Test Status
Pass Runs: 1
Date: MNovember 28, 2023 1:10:31 PM
System 1D: MY 15330001
Page 9/28



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services © 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Autosampler Operation Declaration of Change Control

Purpose This document is under change control. Revision history is maintained and printed on each document. Access to the master
This test verifies that the autosampler operates pragerly. 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 h / ion in place at the time of the
Configuration Datails qualification. Agilent Technologies rec ds that i configuration change management procedures be in place in order to
- maintain the validation pi - Any changes to the analytical or computer hardware or software must be clearly specified. A
Model/Serial No.! Ga410A AU15220240 i % i "
change management system provides a means for determining the degree of fi required fing to the extent of the
Results changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
Criteria Observed Result Expected Resul Status their results. Note: Hardware/software configuration management is the customer's responsibility.

Does the autosampler successfully move to the specified

Yes IYes | Pass
location(s)?
Overall Test Status
Pass Runs: |1 |
Date: Movember 28, 2023 1.10:31 FM Date: Novemnber 28, 2023 1:10:31 PM
System ID: MY 15330001 System 1D MY15330001

Page 10/ 28 Page 11/28



2023 by Agilent Technologies Agilent CrossLab Compliance Services

Attachments

Training requirements note: The delivery enginear an ACE technigue-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite irainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etc.), Instrument and soft comp: , and tha ACE technique itself. The one

certificate encompasses all pre-requisite trainings as documented in the Agilent Leaming Management System called Success
Factors.

Location Category Document Name Page
EQR General Certificate of Qualification for ACE 13
EQR General Operator's training certificate and qualifications 14
EQR General Operator's training certificate and qualifications 15
EQR General Certificata of System Qualification 16
EQR General Instrument's Test Report 17
EQR General Software Verification 20
EQR Material Certificate of Analysi gth solution 21
Date: November 28, 2023 1:10:31 PM

System ID: MY15330001

Page 12/28

B 2023 by Agilent Technologies Agilent CrossLab Compllance Services

General

Document Name: Certificate of Qualification for ACE

Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: Ocloher 18, 2023 10:15:45 AM
Drive Serisl #: SOSEIEBA Platform Revision: ACE3I2112

Individual sei-qualfication reports far each specific echnigue installed are also evafabis upan request, They provide addilional details
on the general repart frem ihe concise summary and are structured by Ihe aciual algedthms challsnged during the process. There is
nat s A anship bety and OO pragram lests because some algoriihms are used by several tests and
across mukiple similar hardware components of the qualified systems.

Technlque Type Tasts Completed Rezult
Atomic Absorption 7 Conforms
Capllary Blectropharesis 10 Confiorms.
Dissolution & Conforms
Ermission Speciroscopy 3 Cenforms
Bas Chramatography - GCMS 7 Conforms
Gas Chromatography i) Conforms
Gel Permeation Chromatography L] Confiorma
ICP-MS B Conforms.
Infrared Spectroscopy 7 Conforms.
Liquid Chromatography 17 Conforme
Liquid Chromatography - LCMS -] Confiorms
Micrafiuidics 18 Conorms
Sampie Preparation - Gas Chramaiography 9 Confiorms
Semple Preparation - Liguid a Conforms
Chramatography

Supercritical Fluld Chromatography 15 Conforms
Soiware L3 Conforms
Un-yis Specirophotomsier 13 Canforms

Overall Qualification Status

'mﬂ_urms
Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001

Page 13/28
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Agllent CrossLab Compliance Services

2023 by Agilent Technologies

General
Document Name: Operator’s training certificate and quéliﬂcaﬁéns 3
Agilest Technalogies
. g .
Certificate of Completion
Learner Mame Worawit Timakul
Title OFf 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 have th
A centifieate for Serviee and Support waining i unly velid while employed by Agilent Technologies or whils working us = Agiles-suthorized service
provider, through which the service employes has onpoing sccess 10 Agilent’s: Safuty Alerts, Service Notes, mbernal technical updates, update tmining, curest
documentstian, technical current parts, and parts updates. Completion of tining alone, without b d by Agilent s, doed mal
qualify an individal 1o sfely insiall, service or raintiin Agilera products.
Date: November 28, 2023 1:10:31 PM
System 10: MY 15330001

Page 14/ 28

General
Document Name: Operator‘; fraining certificate and_ quallﬁcéii;éﬁs
Agilent Tochnelogies
Certificate of Completion
Learner Nome: Worawit Timakul
Title Of Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hordware Specific Delivery for Agilent
1CP-OES Systems
Completion Date: Ociober 30, 2020
Cenified By Company: Leamning at Agilent
All Service and Support training cerlificnies have the fallawing specific Umitations.
A certificate for Service and Suppon truining is only vaiid while employed by Agllent Technologies or while working as an Agilent-authorized service
provider, through which the service employee has nogoing access s Agilent's: Safety Abevts, Service NMotes, internal technical updates, apdats training, current
documentation, technical suppor, curment pans, and parts updates. Completion of (mining alone, withow being employed by Agilent Teckmolopies, does not
qualify an individual to safely imstall, service or maiin Agilen: prodecrs.
Date: MNovember 28, 2023 1:10:31 PM
System ID: MY 15330001
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Document Name:

Certificate of System Qualification

Agllent CrossLab Compliance Services

General

Document Name:

© 2023 by Agilent Technologies

Instrument's Test Report

Agilent CrossLab Compliance Services

Repar Summary
Agilent Teehnologies | Instrumant Modeal Agilent 5100 VDV ICP-DES
Instrument ID GEO1A
. g 1 - Instrument Serial Numbear MY15330001
e
Certificate of Completion el pdony
Firmware Version 2994
. Tested By Worawlt T.
Learner Name; Worawit Timakul
Test Complated On 27-Mov-23 2:2313 PM
Title OF Course: AN-CE-§5-11-030-A: ACE 3.X User Update Training Fesult Summary
Resalution Test Pass
Completion Date: Tuly 1, 2020 Sensilwty Test Pass
Precision Test Pass
Certified By Co 2 Leamning at Agilent
s g E Resslution Test Pass
Element Wavelength Specification  Width
N (174213 nm) 5840 V.28
_ As (186,960 nin) 5820 6688
Al Suppert g C (193,027 nm) S11.50 am
A cenificate for Service and Support training is only valid while employed by Agilent Technologies or while working as an Aglleni-smbarized service D {20202 net). it ol
:;vldu.lhlmlgmi::mzmh empioyee has angoing sccess i Agilent’s: Safery Alents, Service Noles, imternal technical updates, update training. cumen Cr (206,158 nm) 5 13.40 10.27
umentation, SEPPOIT, cummes pans, and parts updates. Comnplelion of sraning alone, without being employed ilent Technologies, does not
qalify an individual 1o smfely instal, scrvice of mainssin Agilent products. b : Zn (213,857 nm) <870 756
Pb (220.353 nm) 58,50 770
G (228,615 nm) £17.20 10,70
Ba (230.424 nrm) 5840 8.4
Min (257610 nim) =13.30 943
Min {260.568 nm) % 20.30 153
Cr (267716 nm) %11.00 2.30
Cu (324.754 am) <2500 17.80
Cu (327.395 nm) =14.20 1273
5r (328.071 nm}) 533,50 2728
Ba (455.403 nm) < 44.00 .08
Sr (460,733 nm) £36.00 2111
Ba (453.408 nm) £36.00 29.53
Ba (514.171 nm) 542,00 3202
Ar (B75.283 nm) £74.00 B4 B5
¥ (7BE.421 nm) 580,00 62.51
Page 10l 3

Date:

! November 28, 2023 1:10:31 PM Date:
System |D:

: November 28, 2023 1:10:31 PM
MY15330001 System ID:

MY15330001
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Document Name:

Instrument's Test ﬁépoﬂ

Agilent CrossLab Compliance Services

Sensitivity Test Pass

Aadial

Element Wavelengh  Specification  Mathod  Ratio Swmndard  Blank
As (188,980 nim) 246.0 SABR 1111 1 B5.2

Se [196.028 nm) 2410 SRBR €85 8562 1165
Zn {213,857 nm} 214210 SRER 35831 52786.1 215.1
Pb [220.353 nm) z46.0 SAER 1837 2811.8 201.8
Mn (257,510 nm) = 3518.0 SABA 102862 2797639 7358
Al [396.152 nm) 234 sBR &2 WES T0
Ba (423,408 nm) T340 SBR 1005 11989037 118071
K (766,481 nm) =18 SBR 3B 1008748 208T15

Aoial

Elemen! Wavelenglh  Specilicafion  Method  Ratio Standard  Blank
As (188,980 nm) 22080 SRER 2488 37386 2023
Se (196.026 nm) z159.0 SRBR 1828 3040.9 283.3
Zn (208,200 nm) z2340 SABR 14020 18648.6 1928
Zn (213,857 nm) z1743.0 SRBA  E3408 2005141 5748
Cd (214,439 fm) 242270 SRBR  7E06.2 1564215 4207
Pb (220,353 nm) z30.0 SRBA 6314 16060.9 6003
Mn (257610 nm) 210625.0 SREA 320203 1ATHH44 20675
Cr {267,716 nm) 210480 SRER 43083 1558026 12863
Cu (324.754 nm) 2130 s8R 57.8 2425848 41235
Al (396.152 nm) 26.0 S8R 219 2995248 104748
Ba (403408 nm) z60.0 SBR 236.0 T2IB2E7.3 305272
K (766,491 nm) =240 SBR 68.8 JNI0ETTE 445858

Paga2otd
Date; Movember 28, 2023 1:10:31 FM
System 1D: MY 15330001
Page 18/28

© 2023 by Agilent Technologies

Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Precislon Teal Pess
Fadial
Elpment g
Walue % RSD
As (188 980 nm) =260 074
So (196.026 nm) %260 0.65
Zn (213.857 nm) 150 0.21
Pb (220,353 nen) 2260 0.51
Mn (257 610 nm) =150 028
A1 {396.152 nm) =150 030
Ba {493,408 nm) £1.50 0.80
K (788,491 nm) £1.50 020
Axial
Element o
Vae % RED
As (188.980 nm) £1.50 051
Se (196,026 nm) %150 oar
Zn (206.200 nm) £1.50 0.30
Zn (212,857 nm) £1.50 0.26
Cd (214,439 nm) 5150 021
Pb (220,353 nm) £1,50 0,30
Mn (257,510 nm}) =1.50 083
Cr (267.718 nm) £1.50 07
Cu {324.754 nm) £1.50 0.3z
A1 (306,152 nm) 5150 030
Ba {483.408 nm) £1.50 048
K (TBE.491 nm) s1.50 053
Page3dol 3

Date:
System 10:

November 28, 2023 1:10:31 PM

MY 15330001
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General

Document Name: Software Verffication

Agilent CrossLab Compliance Services

Overal] Evilizatinn of Tastallation Check :PASS

File Report Sammary
N missing files or imvaiid files found

Ko system file dfference found
Files Registrotion Report Summary
Flles Regiuratitm ebeck st rmquired for hes produes

Rejistry Report Summary

Megistry enmrles ek et required for this praducy

Date: Moadsy, Nevember 27, 1020 Times LK1 PM [UTC SHOVDV-EF
ey
Windaws User Name:  Adein Hase Hevision 101 TCP Bapert
Numbuer:
Tnstall Type: WiA Addirionsl Packagee  NA
File Name
Summary :

@ 2023 by Agilent Technologies

Agilent CrossLab Compliance Services

Date: November 28, 2023 1:10:31 PM
System ID: MAY15330001

Page 20/ 28

lMaterials
Document Name: Certificate of Analysis Wavelangth calibration soluti
Agilent
CERTIFICATE OF ANALYSIS
Agilent Praduct Name: Wavslongih Cafibrasion Solution far I0F-0ES & MP-AES, 5 mg/L. Gl
Agilent Part Ne: 651000100
Lat Mo: 0312550411
Praduct Specifications
Anabyls Nalerial | CASS Coriiied Conc. | Anayae
] i TIBA-I7-2 | 5000 ¢ (0B mgh | Wn [
A s TAROET | G0Nt 0OMmgL | Wo | [Nrasony |
[ 10062318 | 5000 £ 0.025; ] 0]
| Cs | "] TANA3E | 5000 + 0025 mp! ol 7]
Ca Ca TAN-AE-4_| 5,000+ 0024 mg) 7 58
cr T5MA 3L | 5000 % 0025 my! = | aop |
[] [ T430504 | 500+ 0028 7] I
K ) TS0 | 5060 035 mpd
Marrix: 5% HNGy
ibendled Uge: This solution i interded for use o5 b cartified rebarencs matenal o calibration suandard for inductively
cougled plasma sptical smission spectroscopy (ICP-DES) indoctivedy coupled plasma mass spectiomatry {ICP-M3), stomic
absorption spectmscopy {fame AAS or GRAAS), microwave [lFsme stomic smission spectroscopy [MP.AES],
w-emy fluorescence spectroscopy (XAF), and ather tachniques for Kemantsl snebysis.
Cartification & Tencuablliry: This CAM wes a galiy that is 150
W01, 150 17034 and 150/1EC 17025, Tniis CRM ified i gravimetric
metheds uging tingle-slomant that were F-0ES" prenoest
NIST and are dirsctly tacesble 1= the NIST 53Ma listed belew. This -ﬂmnmnhﬂnﬂndnq!ﬂﬂmnlwh lHuI
[HM0:) and dilutad {22y}, 18 M-gh water. The of this CAM are
calibratod regudzry wi 12 MIST. wH Cless & i ples: The
Secandary t
cancentrations was pariemed using ICP-DES thet wes callbrated and/or raferenced against NEST SRMs: 31012 3103,
FN04a. 3108, 3103, 3“1! 3014, 30408, 3132, 1134, 3136, 3128, 140, 1538, ml‘liﬂn.'l‘hz mmmbr asgciated with gach
centifind ad o 4E% eandid 1 & coverage factor of k=1
ez Agilem that the solutien ba th mixed by reprated shaking or switing of the
hotele jimtely prior to use. To schievs anabyst skoulé: (1) ume oy and
2} avid pigetsing directly m-nwmmmammmumdme
make dilutions using or eanilied [} diute to
sama matix 2 and [3) never posn wed the eriginal esmainer. The sslation should be
tightly cagped and staed under norval Iaboretory condiions. De not freezs, bewt, o cuposa o diect sunlight.
Minis e maghu or
Page 1013
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001
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Document Name:

Agilent CrossLab Compliance Services

Certificate of Analysis Wavelangth calibration solution

Agilent

Pariod of Validity: Agilen snaures the accuracy of this solusisn until the axpirstion dete shown below, provided the

instructions fir use ars foliowed. During the petiod of validity. e purchaser will be notified 8 this product is recalied dus 1o

L J-_ .!': __L'. v of i il

Sempha kst wpprewer
Dute of releasa: 18 Grwber 22
Baes of expiruvien; 3¢ April 2034
Page2eld
Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 22/28
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Document Name: |Certificate of Analysis Wavelength calibration solufion

Agilent CrossLab Compliance Services

Msenrd Dnlormation: Fela 10 e Safaty Data S2eet (300), which cun ba ok

150 1703 pod 150
aFen

“Thi saletion
Duide 35, Repl I n
A o v T unors shook! ot take & smaler 31i-sarspin than spscfind in the
Una, ua dning enrtied vwiny v
Thia CPA i
. i ity i INORD Cost. Reg. Mo, 4108 18580231)
*  Aecosdhed m 150 1704~ Ganasl the L Producess

TAZLA Cort. o, PE42.30)
o

«  Acowdited 8 150/1EC 17925 ~ Donwal T

Mo 284E.07)
o U S, 110 Ak Pt i, ]

Fagn3old
Date: November 28, 2023 1:10:31 PM
System ID: MY15330001
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Document Name:

Cenifncahe of Analysis Wavelength calibration solution

Agilent CrossLab Compliance Services

Date: Movember 28, 2023 1:10:31 PM
System ID: MY15330001

Page 24/ 28

©2023 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature

Purpose

This signature page was and publi 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 components: unique usemame
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:

Logged On User Name:

Signature Creation Date: MNovember 28, 2023

Reason for Signature: Executed protocol and published this onginal version of document

Regulatory Disclaimer

This document provides a protocal to verify and record instrument configuration and evidence of proper operation. | has been prepared from our

interpretation of applicable regulations as well as industry best i The is designed to provide an imp ponent of a o
compliance package. Validation depends upon many factors and use of fhis protocol alone does not assure i Agilent T jes makes no
promises or represeniations as to s sufficiency for any specific regulatory program.

Warranty

Agilent Technalogies makes no warmanty of any kind to this matenal, Including but not limited to, the implied warrarities or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for emors contained herein or for or i [ ion with the

fumnishing, performance, or use of this material.

Data: November 28, 2023 1:10:31 PM
System ID: MY15330001
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Agilent CrossLab Compliance Services

User Name: worawit timakul System Id: MY15330001
Repart a4 Print Date: November 28, 2023 1:10:41 PM
OOHW ICP 5100 ENvl Research Tranzaction log :
Time Transaction Activity Type of Transaction Optional Information
State Parformed
MNovember 28, 2023 Audit SessionCrealed  Sassion Mane
12:54:08 PM
November 28, 2023 Stan ‘Configuration Sassion Mang
12:54:08 PR
November 28, 2023 Audit Enfithernent Licensing UUser is FieldEngineer and
12:54.08 PM does nol require an unlock
code
Movember 25, 2023 Ausdit Egploaded Session EQP getals for primary
12:54:32 PM technigue [Es -
File pain
[ProtocoiPacksiEsiConfigurati
ons/2.50/Es 02 S0.eqp).
EQP Fila Mamea:
{Es02.50 eqp], EQP Mame:
|AgfenRecommended] Prata
ol Revisian {Es.02.50)
Movember 28, 2023 End Configuration Session None
12:54:38 PM
MNovember 28, 2023 Slart Qualification Session oo
12:5441 PW
Movamber 28, 2023 Start Execution Freparation : 5100 VOV: None
12:54:41 PM Qualitative Tesl - N seipoints
associated
November 28, 2023 End Execulion Preparalion | 5100 VDA Run Count : 1
12;56:26 PM Qualfiative Test - No selpoints
assoclated
November 28, 2023 Slart Execution Instrument Tasts : 5100 VDV:  Mone
12:56:27 PM Qualitative Test - Mo setpoints
associsted
November 28, 2023 End Execulion Instrument Tests - 5100 VDV Run Count : 1
12:56:57 PM Cusalitalive Test - Mo setpaints
assacialed
Page 113
Date: November 28, 2023 1:10:31 PM
System |D: MY15330001
Page 26/ 28
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Agilent CrossLab Compliance Services
User Name: worawit timakul System id; MY15330004
Report Generated by Hostname: SCGO20ZNQ4 Print Date: November 28, 2023 1:10:41 PM
OQHW ICP 5100 ENvi Research Transaction log ©
Time Transaction Activity Type of Transaction Optional Information
State Performed

November 28, 2023 Start Expeuticn Autosampler Oparation - Nore
125703 PM Autosampler 1 - SPE4;

Quafitative Test - Mo setpoinls

associated
November 28, 2023 End Executicn Autosampler Oparstion : Run Count : 1
12:57.08 PM Aulosampler 1 - SPS4:

Cusaitative Test - No setpaints

assosiated
November 28, 2023 End Cualification Session og
AZ5TR9PM
Movembar 28, 2021 Stant Raporting Sassion None
12:57:09 PM
MNovember 28, 2023 Audd AcoRestartad Session Nona
1:04:49 PM
Hovember 28, 2023 Audi SessionRebaded Session None
1:04:50 PM
November 28, 2023 Start Quafication Session oa
1:04:50 PM
November 28, 3023 Audit Reparting Session Report Genersled :
1:08:10 PM Cerfificate
November 28, 2023 Audit Reporting Session Repon Generaled ; Report
1:09:28 PM

Page2/3

Date:
System ID:

Movember 28, 2023 1:10:31 PM
MY 15330001
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User Name: worawit timakul Systern id: MY15130001

Report Generated by Hostname: S5CG0202N04 Print Date: November 28, 2023 1:10:41 PM

OQHW ICP 5100 ENvl Research Transaction log ©

Time Transaction Activity Type of Transaction Optianal Information

Sute Performed

Movember 28, 2023 AudR Reporiing Sesgion Repart Signed : Carificate

110331 PM POF Name: OOHW ICP 5100
Ehvi
Research_20231128_Certific
ate_1.par
User Marme:
warawil imakui@agilent com
Fulll Name of Signer: Warawi
Timakul
Reason for signatuse
Execuled protocol and
published this criginal version
of document

Page3l3
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 26/ 28

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROK 10250

TEL. 0-2717-3000.29

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 :

Issue Date :

The Uncertainties are for a c

i NSC-TISLTIS1TO2S
FAX.0-2719-9484 CALISRATION 0008

Cert.No.: 24CH10
Page.: 10of 2

Conductivity Meter
HM DIGITAL
COM-100
PONPES863548
NO.4

Used Item

05 January 2024
08 January 2024
2401-00770N-6

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

(25 +2.5) °C
(50 + 15) %

In -house method :
- CP-CHE : based on direct measurement by
using certified reference material (CRM)

Approved Signatory

10 January 2024

e probability of approximately 95%

This certificate may not be reproduced other than in Tull. except

Apgiroval of the hiead of Corporale Services 3 : Equipment Calibr

n the prior written

if Test

A 0062387


Arnon S
Rectangle

Arnon S
Rectangle


Cert.No.: 24CH10

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9549224 130RC003 231435 10 Apr 2024

- This Certification is traceable to Sl Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Si
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

- Conductivily calibration solution, Thermo Scientific (traceable to NIST)

Conductivity Solution Manufacturer Lot No. Exp. date
*100 puSlcm Thermo Scientific 193/01 11 May 2024
1413.0 pSlem CPA Chem 931955 30 Sep 2024

- Confrol Conductivity calibration solution temperature by Water bath (25:0.1) t'C
3. This certificate is valid only lo the item calibrated on date and place of calibration

Calibration results

Function : Conductivity Measurement

(*) After Adjustmentat 1413.0 pSicm
Conductivity Electrode Serial No.: PONPE5863548

Calibration Certificate ID
TH3067-066-011524-ACC-TH

Mettier-Toledo (Thailand) Ltd.
B46/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10280

+662 723 0382

MT-TH.ServiceSuppart@mt.com NSC-TISITIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
“100 pSlem 101 pSfem 99.9 pS/em 5.1 uSlem 2.00
1413.0 pSlem 1445 pSfem 1410 pSicm 11 uSlem 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 &, providing a level of confidence of approximately 95 %.

-olo-

a 1196383

Customer
Company: Environment Research & Technology Co.. Lid
Address: 25(114 Moo 6, Soi Chinaket 1, Ngamwangwan Rd., Toongsanghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
Order Number:
URLIITRIY
03sz9654811
Weighing Device
Manufacturer; Mettler Toledo Instrument Type: ‘Welghing Instrument
Model: MS204TS/00 Asset Number: ERTC-L-IN-114
Serial No.: B547728937 Terminal Model: NiA
Building: LG Terminal Serial No.: NiA
Floor: 5 Terminal Asset No.: NA
Room: 504
Max. Capacity Readability (d)
1 2200 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 {11/2015)
METTLER TOLEDO Work Instruction: CPWOD2/20
This calibration cerificate i for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefore, resulls 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
accommaodate specific calibration conditions.

Temperature Humidity

As Found | Start: 268°C End:27.0°C | Start 44.5% End: 446 %

As Found Calibration Date: 15-Jan-2024 _ Calibrator:

As Left Caiibration Date: NIA -

Issue Date: 15-Jan-2024

Approved Signal

Softwere Version: 1.23.2.157 & METTLER TOLEDD Page 10of 5
Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he
Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Calibration Certificate ID
TH30ET-066-011524-ACC-TH

Calibration Certificate ID
TH3067-066-011524-ACC-TH

METTLER TOLEDO Service METTLER TOLEDO Service

Measurement Results Error of Indication

Repeatability ¥
1 0.0000 g | 0.0000g | 0.0000g 014 mg 2
Test Load: 100 g 1 1 1
2 0.0500g | 00500 g 0,0000g | 0.15 mg 2
Ac o ch i 3 0.1000 0.1000 0.0000 0.15 2
0 1 (Teat Pok . X g 15 my
1 100.0000 g A As Left (Teat Point) g g | ] ! 9
| | 250 4 0.5000 g 0.5001 g 0.0001 g | 0.15mg 2
s 100.0000 g | M 3 T = = T ' T o
| 10 4d 2 5 1.0000g 1.0000g 0.0000g | 0.15mg 2
3 100.0001 g MNIA
| | [ 50000 g 50001 g 0.0001g 0.16mg 2
4 100.0000 g | NiA 3 : |
i | 7 10,0000 g 10.0000 g 0.0000g | 0.16mg 2
5 59.8995 g | M 2d e = ) ? |
p Anan 1 A | i1 0000 g 5_0.0000 q | 0.0000g | 0.19 mg L@
] I | ks o ) 3 9 100.0001 g 100.0000 g -0.0001 g 0.25mg 2
7 100.0001 g | NiA 8 | |
| 10 150.0001 g 150.0000 g -0.0001 g | 0.35mg 2
8 100.0000g | NIA T i - i
- t -~ 11 200.0000 g 199.9948 g -0.0002g | 0.38 mg 2
9 100.0001 g A I et s dedici ! 1
10 100.0000 g MiA
a 4 B
As Found
Standard
Deviation 0.00006 g | NiA
3 / A 4 i " T 4 ’ MI—“
5 =
E
5 g
The " in the gragh tia ity of the | in which the é e = | | For Impmvsf! tegibility of the graphics
test was parformed. £ e only increasing measurement po_nms
b} - are shown and measurement points
The results of this gragh are based upon the absolute values of the differences E = close to zer are not displayed.
from the mean vakse. il
Eccentricity Yl
Test Load: 100 g o
Posiion As Found As Left /_3 4 ﬂh\
| - ™ o e
1 100.0000 Nia
| El : 0d “1d Calisration Pednts [g)
2 100.0001 g NiA \
3 lt_mn_nou_g ! N.'A 1 E‘O—: The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
4 899990 g Nif | \ / coverage factor - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned rangs
5 99,9999 g NIA | \\1d -1d of values with a probability of approximataly 95%.
[ “‘“-hhfms..-/ The user is responsible for maintaining environmental conditions and the settings of the welghing instrument when [t was calibrated.
Deviabon 0.0001g NIA As Found The results of this calibration certificats relate oaly to the calibrated item,
- - The "d" in the graph rap the ility of the in which

Test Equipment

All weights used for metrological testing are traceable to nafional or international standards. The weights were calibrated and cerlified by
an accredited calbration laboratory.

the test was performed,

Weight Set 1: OIML E2

‘Weight Set No.: Wwss2 Date of Issue: 22-Nov-2022
Certificate Mumbsr: 182272 Calibration Due Date: 21-May-2024
Therma Hygrometer

Equipment Ma.: Date of Issue: 11-Oct-2023
Certificate Number: Calibration Due Date: 08-Oct-2024

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO
This is an ariginal documant and may not be parsally reproduced without e
writhan permission of $1e suing calibrasion lbarastary.

Page 2of5

Saftware Varson: 1.23.2 187
Repar Version: 2.17.16
Form Number: F103C

& METTLER TOLEDD Page 3of 5
This is an original document and may rat ba partislly reproduced withaud the

wriien parmission of tha issuig calibration laboratory.



Calbraton Ortate 0 METTLER TOLEDO Servic

TH30ET-066-011524-ACC-TH

Galtraton Cortcat D METTLER TOLEDO

TH3067-066-011524-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Remarks . :
Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the on of the L Inty under of vof
FACT adjustment functionality activated the emors of indication. The value R represents the net load indication in the unit of measure of the device.
Equipment condition: Good
Temp Al for the evaluation of the measurement uncerainty in use: 30-10% K
Next calibration according to customer's procedure
- ' ) .
Galibiration data net decide by calibration laboratory emperature range on site for the evaluation of the measurement uncertainty in use: 3IK
End of Accredited Section L ty
The information below and any attachments to this calibration certificate are not part of the accredited calibration, As Fo As L
Max
1| ooootg | 2209 | Uy = 0.15 mg + 0.00663 mgig - R | NIA
To aptimize the stability of the linearization, besies 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 squation.
Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Net Indication As Found
002209 | 0.15mg | 0.68% | A MiA
02200g | 015 mg | 0.068% | NiA | NiA
220009 0.16 mg | 0.0075% NI NiA
22,0000 g | 0.30 mg | 0.0013% | NiA NiA
220.0000 g | 16mg | 0.00073% | NfA | NiA
E z
z £
g
B ]
£ 5
2 2
i ;
| 2
Wieighing Range [%] Reacng [g]
As Found As Left
Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 40f 5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 5of 5
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Attachment to Calibration Certificate:
TH3I067-066-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Attachment to Calibration Certificate:
TH3067-066-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

A A
Fsund J L:ﬂ «

The weighing device meets the given
process reguirements.

The weighing device meets the given
process requirements.

Minimum wedghts for different walghing tolerances and safaly faclors

Safety Factar
— - - 2 - —
1% | 015156 g | 0305159 | 046083 g 0.77857 | 1.61241¢
0z% | ' 022810 g [ oaserag 077857 g
05% 0.09089 g | ots156g |  o030515¢
1% 001507 g | 0030159 | 0.04526 g 007853 g | 015156 g
2% 0.00753 5 001507 g ' 0.02281 g [ eosmog 0.07553 g
5% [ 0.00301g | 0006029 0.00804 g [ 0.01507 g 003015 g

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

Tests Parformed: /1 As Found As Left No adjustmentsimodifications made. As Left results

carespond to As Found.

Process Requirements

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

Safe Weighing Range

Flewrios Uases smenai Uncsrmsay 4]

[I——r——

g I 1%

Safe To Weigh
_\_\-\_‘_‘—‘—~—\_

Wesghang Rangs o] Faceats

-
./
\\\‘_.

‘While fhe vaues in this gragh reflect the actual cafibration results, the maasurement uncartainty curves are simply & visusl representation, This graph reflects As Lelt testing, unless only As Found
WRS P

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 10f4
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As Left Minimum Weight Table
Minimum weights for differant waighing tolerances and safety factors
Safety Factor
Tokrance | 1 2 | 3 5 10
0.1% 0.15156 g 030515 0.46083 g [ oamesTg 161241 g
02% | 007s53a | 015156g ' 022810 g | oaszrag 077857 g
05% | 0030159 0.06038 g ' 0.09069 g [ oasseg | aasisg
1% [ 001507 g | 003015 g 0.04526 g | 007553 g 015156 g
2% | ooorsag 0.01507 g ' 0.02261 g | ooarmog 0.07553
5% 0.00301 g 0.00602g [ 0.00804 g 0.01507 g | 003016

v’ Pasgs: The determined minimum weight meets the requirement for the smallest nat weight.

At these net minimum welght values, the measurement uncertainty of the weighing device is egual to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
af 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 ocourred. 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. I "M/A" is shown above, no appropriate value could be calculated.
2 METTLER TOLEDQ is not responsible for the definition of the process requirements

Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 2of 4
Rapart Version: 24716 This is an original document and may rat ba partislly reproduced withaud the
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Attachment to Calibration Certificate: METTLER TOLEDO C

TH3067-066-011524-ACC-TH

Attachment to Calibration Certificate: ME‘I’TLER TOI_EDO

TH3067-066-011524-ACC-TH

GWP® Certificate GWP* Ceriificate
Ermor of Indication
As Found
Results Summary
Control limits for various weighing tolerances
Repeatability Eccentricity Error of Indication Reference Valus 0.2% 0.5% 1% 2%
As Found v | v v bggeng | o0bg | Mk | 0 WA | WA | N ] O NA | WA
Il as Laft 7 | v 1 v | 50,0000 g 00000g | 002509 | 005009 | 012509 | 02500 | 05000g | 1.25009
& = Fasead - 100.0001 g -0.0001 g 0.0500 g 01000 g 0.2500 g 0.5000 g 100005 | 250009
< saiad 150,0001 g -0.0001 g 0.0750 g 01500 g 03750 g 0.7500 g 1.5000 g 3.7500 g
= Faile B oo _ I e O | oeneud | i | - |
200.0000 g -0.0002g | 0.1000g 0.2000 g 0.5000 g 1.0000 g 20000g | 500000

ol T - v v v ¢ |

Repeatability

Caontrol limits for various weighing tolerances

Test Load: 100 g Refarance Valus ] 0.2% 0.5% 1% 2%

0.0000 g 0.0000 g NIA NiA MNiA NIA MiA NIA
L Eitatt 5000000 | 00000 | 00250g | O00S00g | 01250g | 02500g | 05000 | 1.2500g
Tolerance Controd Limit Std. Deviation Sid. Deviation 100.0001"@ T 0.0001 g T 0.0500 g T 0.1000-9 T 0.2500 -g I 0.5000 n 1_0000'5 2_5000'9
0.1% il Wi WA 1500001 g . -0.0001g | 0.0750 g 0.1500 g | 0.3750 g 0.7500 g 1.5000 g I 3.7500g
0.2% 0.00005, ¢ X X 20000009 | -00002g | 01000 | 020009 | 05000 | 1.0000g | 20000g | 500009
vas P ¥ 0.00006 g* e 0.00008 g* = v . v . " . e v . v
1% 0.00025 g v ~
2% 0.00050 g v v The weighing tolerance Is met f the error (of Indication) for each test paint is less than or equal ta the corresponding contral
5% 0.00125 g v v limit for that particular weighing tolerance. Results at or dose 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 egual to the comesponding control limit.

Eccentricity
Test Load: 100 g
As Found | As Left
Toleranca Controd Limit Deviation Result Deviation Result
0.1% 0.0500g | v | v
0.2% | 0.1000g v v
0.5% 0.2500g v v
- 0.0001 g 0.0001 g
1% 0.5000g v v
2% | 1.0000 g v v
5% 250009 v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit,
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 3of4 Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3

5344 PATTANAKARN

: EQUIPMENT CALIBRATION AND TESTING SERVICES
ROAD 301 18, SUANLUANG, SUANLUANG BANGKOK. 10250

TEL.0-2717-3000-2%  FAX. 0-2719-9484

Cert.No.: 24CH13
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

1D No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

Issue Date :

Salinity Meter
AZ

AZB3T2
2103264

Used Item

05 January 2024
08 January 2024
2401-00770N-2

Environment Research & Technology Company Limited.
25/114 Moo 8, Saoi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

(25125) ‘C

(852 15) %

In - house method : based on direct measurement by
using Sodium Chioride Solution

Approved Signatory

10 January 2024

The Uncertainties are for a confidence probability of approximately 95%.

This cerfificate may not be reproduced other than i f

approval of the h

except with the prior veritten

ead of Calibration and Testing Equipment Services.

A 0012712

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 24CH13
Page.: 2 of 2

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. ID No.
1) Thermometer 9549224 130RC003
2) Thermo-Hygrograph 1103328 130EC010

2. Referance Standard Material :

Certificate No.

231435

23H1361

Due Date
10 Apr 2024
13 June 2024

- Conductivity calibrated solution, Eutech Instruments Pte Ltd., The measurement results are traceable to SI

through ThermoFisher Scientific Water and Lab Products.

- Calibrated Total Dissolved Solids solution temperature controlled by Water bath at (25 £ 0.1) °C

- The Total Dissolved Solids has been prepared dilution from

3. This certificate is valid only fo the item calibraled on date and place of calibration.

Material Manufacturer Lot No. Exp. Date
25 ppt Eutech 29201 22 July 2025
Calibration results (*) Without Adjustment
Probe Serial No. : 2103264
Standard Uncertainty
NacCl Solution UuC* Reading of Measurement
(£)
2.50 ppt 2.55 ppt 0.027 ppt
2.84 ppt 2.98 ppt 0.030 ppt
Remark: - UUC* = Unit Under Calibration

- ppt = ppt of NaCl
- ppt = Paris per Thousand

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

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

-o0o-
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jbration Certifical Callbration Certificate ID C
$:II3?;;:?;55431‘52:£C-TH METTLER TOLEDO THm?-ﬂr;scmsza-Acc-TH MmLER TOI'EDO :

Matfler-Toledo (Thailand) Ltd.
R Measurement Results
B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District
Bangna District, Bangkok 10260 Rapaatam{rty
+562 723 0382
MT-TH. SeniceSupportiiimt.com NSC-TISI-TES 1 7025 Test Load: 100g
ALIBRATION D0E2
g " As Found As Left b As Found
1 100.0000 g WA As Left 1 {Test Paint
25d
2 100.0000 g A
" . N Lt 4d 2
Accuracy Calibration Certificate 3 woweg | wa 1
4 100.0000 Nia
Customer g
5 | 99.0594 g A 2d
Company: Environment Research & Technology Co., Ltd, 6 A i 9 1d
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd,, Toongsonghong T A
City: Laksi Contact: Ramita Taengthai 8 | N
Dol Posiat: 021G - O N | A I
State / Province: Bangkok 10 100.0000 g MNiA
! 4
Order Number:
LRI —
0352963811 &msﬂ MNIA
Deviation
Weighing Device
7 5
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Model: MS2045/01 Asset Number: ERTC-L-IN-08& [3
Serisl No.: EABA0016A7 Terminal Model: A it el e sline fn wrlch e
Building: NiA Terminal Serial No.: i, S
The results of this graph ane based upon the absckute values of the differences
Floor 5 Terminal Asset No.: A fram the mean value,
Room: 504
Eccentricity
Range Max. Capacity Readability (d)
1 2209 0.000% g Test Load: 100 g
Positon | As Found Left
Procedure 1 100.0000 g N
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) 2 99.0509¢ q N/A
METTLER TOLEDO Work Instruction: CPM002:20 ] 10000005 | WA
i i 4 100.0000 g MiA
This calibration certifi containg for As Found calibration. Mo As Left calibration was performed because the device = pEv— T —
was not modified after As Found calibration. Therefore, results for As Left correspond 1o As Found. - == - it *
The sensitivity/span of the weighing instrument was adjusted before calibration with a buill-in weight, Maxi
mum
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to Deviation 0.0001 g NA As Found
accommodate specific calibration conditions. . i The "d" in the graph e of tha i which
Temperature | Humidity the test was performed,
As Found | Start: 275°C End: 26.9°C | Start 44.1% End: 44.8 %
As Found Calibration Date: 15-Jan-2024 Calibrator:
As Left Calibration Date: A
Issue Date: 15-Jan-2024
Approved Signatory:
Technlcal Manager ! Head of Calibration Center
Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 10f5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 2of 5
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Cateson et METTLER TOLEDO Service pasmccm METTLER TOLEDO Service

TH30ET-065-011524-ACC-TH TH3067-065-0111524-ACC-TH

Emor of Indication

Remarks
As Found
Referance Value k FACT adij 1 ¥
1 0.0000 g 0.0000 g 011 mg 2 Equipment condition: Goad
2 0.0500g 0.0000g 0.13mg 2 Next calibration ding to 's proced
3 0.1000 g 0.0000 ¢ 0.13mg 2
I T Calibration data not decide by calibration labarat
| s 050009 0.0000g _ 0.13mg 2 ortien PR R
5 1.0000 g 0.0000 g 0.13mg 2 End of Accredited Section
| 6 5.0000 g 0.0000 g 0.13mg 2 The Information below and any attachments 1o this calibration cerlificate are not part of the accredited calibration.
| T 10.0000 g 0.0UDO_Q | 0.14 mg 2
8 | I 0.0000 g 0.17 mg 2
g 0001 g 100.0000 g -0.0001 g 0.24 mg 2
| 10 150.0001 9 | 150 OUOI_Q_ | 0.0UDO_Q | .34 mg 2
(1 200009 | tweeeeg | 0000t 0%mg 2
’ As Found
* Asleft
=
E
5
T For improved legibility of the graphics
2 o e T T T only increasing measurement points
= Sy i are shown and measwament points
".;» close fo 2ero are not displayed,
u
[ 150

Calibration Paints jg]

The uncertainty stated Is the expanded uncertainty at calibration obtainad by multiplying the standard combined uncertainty by the
coverage factor & — 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 55%.

The user |s responsible for maintaining environmental conditions and the settings of the weighing | wheen It was call d.
The results of this calibration certificate relate only to the calibrated item.

Test Equipment

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

Weight Set 1: OIML E2

Weight Set No.: Wss2 Date of lssue:  22-Nov-2022

Certificate Number: 182272 Caiibration Due Date: 21-May-2024

Thermo Hygrometer

Equipment MNo.: IN30Z Date of Issus: 11-0ct-2023

Certificate Number: 5G-H-00656/66 C ion Due Date:
Software Viersion: 1.23.2.187 ©METTLER TOLEDO Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDO Page d4of 5
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Calibration Certificate ID
TH30ET-065-011524-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion 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 uncerainty In use: 3K
Li of L
As Found As Left
d Max
1 D.0001g 2209 Uy = 0.13 mg + 0.00484 molg R | NiA

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Vardous Net Indications (Examples)

Net Indication As Found As Li
0.02209 0,13 mg 0.59% NIA _ NIA
022009 0.13 mg 0.080% NIA NIA
220009 1 0.14 mg T ooosan NIA [ NIA
22.0000g I 0.24 mg | 0.0011% | NiA NIA
2200000 9 _ 12mg | ooooss% | NIA _ NIA

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

GWP®
Certificate

A A
qund J L:ft J

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

: |

: | 3 |

£ g

5 3

= o

; |

2 E]

5 | #

Waighing Range [%] Reading |g]
As Found As Left

Soltware Version: 1.23.2.167 @ METTLER TOLEDO Page 5of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e
Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary.

Tests Performed: o] As Found As Left Mo adjustmants/modifications made. As Lefl resulls

correspond 1o As Found.

Process Requirements

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

Safe Weighing Range

7

/,
f

\R Safe To Weigh

—

Weghng Fangs |3 Capsdy

Dmrrsrant

Whila the values in this graph raflect ctual calbratio s, the

curves are simply & visual represantation. This graph reflects As Left testing, unkess anly As Found

was pararmed
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 1of 4
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Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0127129 0.25651 g [ 038518 g | 0.64847 g | 1.33062 g
02% 0.06%0g ' 0127129 ' 019115 g 0320189 | 064847 g
0s% | 0.02532¢ | 0.05070g | 007612 g | 0127129 | 02556510
1% 001286 g [ 0025329 [ 0.03800 g | 0.06340g | 0427129
2% 0.00633 g ' 0.01266 5 ' 001899 g 0.03166 9 | 0,060 g
5% | 0.002539 | 0.00806 g | 0.00758 g 0.012669 [ 0025320

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  oa1zrizg | 0.25851 g | 038518 g I oemrg | 1mo62g
02% 0.08340 g : 0127129 | oet1sg 0.320189 | 064847 g
05% 0.02532 9 0.05070 007612 g 0127129 | 0.25551 ¢
1% " ooiEg | aoesazg [ 0.03800 I ooesog | o2r12g
2% 0.00633g ' 0.01266 | oowasg 0.03966 9 | 006340
5% 0.00253g 0.00806 g [ 0.00759 g | 0.01266g | 002532 g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NiA NiA
02% | 000005 g v | &
0.5% | 000013 g g ¥
el | ool 0.00005 g* 0.00005 g*

1% 0.00025 g v v
2% | oooos0 g v v
5% | ooz g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
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Attachment to Calibration Certificate: METTLER TOI_E Do (
THA087-065-011524-ACC-TH 3

GWP® Certificate

Error of Indication

As Found

Cantrol limits for various weighing tolerances

Reforence Value [ o2 0.5%

0.0000 0.0000 g NiA NiA NIA NiA NI NiA
50.0000 g [ 0.0000g | 0.0250 g | 0.0500 g [ 5.12.50 a I 0.2500g | 050009 | .1 250!] o
1000001 | -0.0001g 00S00g | 010009 | 02500g | 0S000g | 10000g 25000 g
150.0001 g 0.0000 g 007509 | 015005 | 0.3750g 078500 | 150009 3.7500 g

200000g | 00001 | 0.1000g | 02000g | 05000g | 10M0g | 20000 | 5.0000g
Resul v | ¥ | ~ | s | & v
AsLeft

Control limits for various weighing tolerances

Refarence Value [ o2 0.5% 2%

0.0000 g 0,0000 g NiA NiA NIA NiA NIA NiA
5000005 | 000009 | 00250¢ | 00500g | 012509 | 0250g | O05000g | 1.2500@
1000001g | -00001g | 00600g | 01000g | 02500g | 050009 | 10000g | 250009
150.0001 g 0,0000 g 007s0g | 015009 03750 g 07s00g | 150009 37500 g
0000005 | -00001g | 01000 | 020008 | 050009 | 10000g | 200008 | 500009

v | ¥ | v | v

The welghing tolerance is met If the error (of indication) for each test point is less than or equal to the coresponding control
limit far that particular weighing tolerance. Results at or close to the zera point cannot be assessed.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES % 7——y

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROK 10250
TEL.0-2717-300029  FAX. 0-2719-9484

NEC-TISI-TIS 7028
CALEIRATION 0008

Cert. No.: 24TmM92
Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Meodel :

Serial No. :

1D No. :

Submitied by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

Issue Date :

Hot Air Oven

Binder

FED 115 E2

11-22623

ERTC-L-In.-076

Environment Research & Technology Company Limited.
25f114 Moo 6, Soi Chinaket 1, NMgamwongwan Road,

Toongsonghong, Laksi,
Bangkok 10210

Laboratory (ERTC)
03 January 2024
03 January 2024
(26+10)°C
(50+30)%

Approved Signatory

16 January 2024

The Unceriaintics are for a confidence probability of approximately 95%

This cenificate may nol be reprodeced oder sham bn Ml exeept with the prior written
Approval of the bend of Corparate Services 3 : Equipneent. Calilwtion nd Teating Sorvices.

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 4 of 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e

Form Numbse: F103C written permissicn of $e suing calibraton labaratary.

A 0062471
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Equipment : Hot Air Oven Cert. No.: 24TMa2
Condition As-Received : Used ltem Page: 20of3
Reference : 2401-00010N-2

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
methed with Data Acquisition which ¢ cted with Resist Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration
- Reference standard instrument:-
Instrument Serial Mo. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013823 23LMe6 TPA 25 Mar 2024
2. This certificate is valid only to the item calibrated on date and place of callbration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association | Thailand - Japan )

e

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Temp. (°C ) 30 33
—(2 . REL Humid. ( % ) 53 I
AC Supply ( Volt ) 226 225
] o
1 3
g = Ref. Std. ID No: @
H & iHIZ Calibration Point
$ | &
T T Paosition:| (104)°C {180)°C
WE i a o
- s 1 21-17RTD-01 | 22-17TC-01
W b 2 21-17RTD-02 | 23-17TC-02
K] 17RTD-03 19-17TC-03
4 23-17RTD-10 | 19-17T7C-04
Probe Installation Dedails : o jori of Chamber : 5 17RTD-05 19-177C-05
a= 50 om D= 0.40 m B 17RTD-06 | 19-17TC-06
b= 50 em - 0.60 i 7 1TRTD-07 | 1847TC-07
G dn % S 8 23-17RTD-0B | 19-17TC-08
Capacily = 0.12 = 9 (ref.) | 23A7RTD-08 | 19-17TC-08

a1197881

Equipment : Hot Air Oven Cerl. No.: 24TM22
Condition As-Received : Used Item Page: 30of 3
Referance : 2401-00010M-2
Result of Calibration :- (") Without Adjustment
Function of UUC™ : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc Temperature Temg Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(’c) (c) | t°c) (x°C) ("c) (*c) L3
104 104 104 010 1.8 21 2
180 180 180 0.27 4.4 5.0 2
Calibration Measured Temg (°C) e
Point Position
(°C) 1 2 3 4 5 5 7 8 a(ref) | (%°C)
104 104.379| 103463 | 103.443| 103,893 | 104.213| 103.223 | 105.222 | 104.297 | 103.494 0.77
180 179.045| 177.562 | 181.298 | 179.300| 180.773| 177.931 | 182.136| 178.131| 178.018 1.6

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

Temperature stability : One-half of the greatest maximum difference of measured temperalure at any one sensor.
Temperature uniformity : The maximum difference of ed tar res at any and the |

temperature at the reference ocation which are observed at the same time or at as close an observation time as
possibie to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Diff of the i and mini measured | es throughout cbservation.
uuc* @ Unit Under Calibration

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

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

-olo-
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f N Equipment : Hot Air Oven Cert. No.: 24TM93
i el Condition As-Received :  Used item Page: 2 of 3
Reference : 2401-00010N-3
Procedure Used :-

Cert. No.: 24TM93
Page: 10of3

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-20.

Condition of this result of calibration

Certificate of Calibration

Equipment : Hot Air Oven
1. Reference standard instrument:-
Manufacturer : Memmait Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013823 23LMB86 TPA 25 Mar 2024
Model : UF 110 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.
Serial No. : B414.0652 Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
ID No. : ERTC-L-In.-098 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Submitted by : Environment Research & Technology Company Limited. | Beginning Finished
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Temp. (°C ) 30 30
Toongaonghang, Laksi, r . REL Humid. ( % ) 53 53
Bangkok 10210 AC Supply ( Valt ) 226 225
=] [=]
Location : Laboratory (ERTC) 1 S
B ™ Ref. Std. ID No.: @
Received Order : 03 January 2024 H ‘n?: i. H2 $ Calibration Point
Calibration Date : 03 JanuaryDZOZ4 i = Position : (104)°C (180)°C
Ambient Temperature ; (26£10) C W :S 4 [#]
Relative Humidity : (50430 )% o 1| 21-17RTD01] 22-17TC01
Gatibirited ns o st 2 21-17RTD-02 | 23-17TC-02 |
e i 3| 17RTD-03 | 19-17TC-03
4 23_—_1 _?RTD—‘I 0| 19-177C-04
) Probe Installation Details : Di of Chamb 5 17RTD-05 | 19-17TC-05
Approved by : . P 50 em - 0.40 6 17RTD-06 19-17TC-06
Approved Signatory . m R
b= 50 em - 056 m i 17RTD-07 | 18-17TC-07
e= 50 em W 0.48 n 8 23-17RTD-08 | 18-17TC-08 |
Capacity = 0114 m? 9 (ref) | 23-17TRTD-09 | 19-17TC-09
Issue Date : 16 January 2024
The Uncertainties are for a confidence probability of approximately 95%
ay not be reproduced o an in full, exeept with the prior writien
of Corporate Services 3 bration amt Testing Services.
A 0062472 a11978183
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Equipment : Hol Air Oven Cert. No.: 24TM93
Condition As-Received : Used Item Page: 30of3
Reference : 2401-00010N-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| Uuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
ey | ey | te) (£°C) (°c) (c)| «
104.0 104.0 104.0 0.075 1.2 2.4 2
180.0 180.0 180.0 0.41 3.4 3.9 2
Calibration Measured Temperature { °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 i 4 8 9 (ref.) (+°C)
104.0 | 105.068 | 102.783 | 103.239 | 103.695 | 104.855 | 103.867 | 102.799| 103.295| 103.959 0.42
180.0 | 179.954 | 177.587 | 177.414 | 178.118| 181.087 | 179.869| 179.584 | 178.045 | 180.704 1.3

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.
and the m d
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,

Temperature uniformity : The maximum difference of measured temperatures at any

uuc* :
MNote

Unit Under Calibration
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 85 %.
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& Technology Company Limited
25114 Mu 6 Sl Chinnakhet 1. am Womg Wan Hesd,
Thung Seng Homp, Lak SL Bangkek 10210

Tel 6-2954-TT45-46 Fax 0-2954.7747

F-mail

enviresenrch.cotl
www.enviresearch.co.th
Head OfceTas TH 0105 542 064 981

EnviRoNMENT RESEARCH & TECHNOLOGY Co,, LTD.

25114 Mu &

Environment Research & Technology Company Limited

Soi Chinnakhict 1, Ngam Weaiig Wan Rowml,
Thung Song Heng, Lak 5, Bangkok 10218
Tel 0-1954-T745-6 Fax 0-2954-T747

E-mall © eavi@envirescarch.co.th
wwwenvirsenrdiea th

Mead Offfee/Tux 1D 1108 $42 064 951

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

[Quotatian 202400810 Dara My 15, 2024
[Samgles Location g - T mabannd Sturt Time 247 PM
[Samier umber P10 His 25 Transfer Stancara Type Orifce Sinp Tims 267 PM
Insirument Model HIVOL-BMBBE  |Caltaior Mool TE-5025A
Molor Serial Numbsar 2150 Caibralor Serial Numoor 25 Cabrated By
[Recardor Sanal Numbar 2408
Prale | [Dalta H) i) &3] (1} (&3] Tamparsiues | Barometnic { - Stan) Siop
Mo, [Pressus Drap scross Ontce ;04 [A-QQFQPI‘“T*ﬂ‘a]]I: s = (UmIAbI] farel Fiem Rule destie] 1C = [gPare, T, Tl Pressure | Meter | Mtater
Pusivn | Negative | AM,0 [ ) imin | (r = "ce2r3y {mmHg i
5 % 15 30 169802 300 £t 2341 080 7550
7 1% 25 50 210232 1068 400 3022 080 750
w| 3 35 70 250387 148784 470 45,08 2080 7550
) 48 L] ez 297367 167204 540 5294 080 7560
18 58 58 14 323808 1B7R4 60.0 50,02 a0an T80
Unear Ragrossiian ¥ ON X = e mi + b Average 080 7550
! [3eeimy 177050 | Lineas Ecusion ¢ 0598537 g 7600
2 [wemeptih) 0.01377 [ St Peint Flow Rate { X ) b fmin 1133 I 095831831, 280
3 |Comsalion Coallcient (] 0.99574 | Finad Sed Fiow Rate = (1) 0| (PP TamTa) ag616M22
Fesull Co{Paifud)(TaidTal"06| 098031311
COMMERT
Andersen Instrumards. inc
IC (CFM) Qstd-IC ¥ = 31680372 - 0264283
"= (,058537
70.00 ; - - =%
| | N | 1
I I I 1 | o -
60.00 - - - e -
= 5 1
N 1 I x|
50,00 [ 1
40.00 1 | . i
I
30.00 - :
1= = 1 - |
i 1 |
20.00 -
00—+ 1 I I I
I =1 I
I I I
1 = | ) 1
0.00 — 1 st {mfmin)
000 020 040 060 080 100 13 140 160

Checked By

Technician

Environmental Scientist

F-AB-028, Rav, 02, June 3, UM%

Quatalion |2024-00810 Date Mgy 15, 3004
Sarmgler Localion 8 : Tradfutaioudd i St Ti 235 P
CRmTp— THF b A3 | Transter Standerd Tyoe Celtcs S0 Tima ZAE M
Insinusrent Moal HIVOL-SBCEE  |Caftrator Model TE-S0254
Malor Senal Number 57507 Caiiatar Sevial Nusiber 2915 Catbmtod By|
Recorer Sarial Mumbar 507-012
Pt (Deita H) (A 1%1 U o) Terpaaurs | Barcmetrc | St | Swp
Ha. | Ponssure Drep mermas Orifen (=00 FA (Pl T, Tal]"" | Qe {AAMETAAH] famoie Plow Rale st I = i{tFaie, T o Tl Prassre | Meter | Aster
Positvy | Nogpstee | AHO (mlimin ) {4 hmin 3 i = *eszra] {mmHg )
5 15 20 150800 0.95161 0 2041 380 7550
7 25 50 7.10822 173069 390 3824 3080 7550
| as 12 2.63067 14782 470 45,08 3080 7550
1| ar 47 a4 3.00582 1.69020 550 5382 3060 7550
®| 58 59 118 136775 7.09481 a1 5580 060 7E5D
Lingar Ragragsion ¥ ONX: Y=mK + b Mmrage anen TS0
1 |Supeim) 177059 | Linesr Equation ’ 0.99907% wl 760D
2 |inercept (b ) 0.09357 | Sat Peint Fiow Rata [ % | (m min) 1133 " [VEEEERTT] . e8.0)
3 |Coreiaton Cosfficiont () 0.609974 | Fnal 501 Fiow Rata = 1] o (PaPsNTaTa) 0961147122
Fosut ] CofPaPudyTaidTa) 05|  Lo8oam AN
COMMENT
Andarsen Insiruments, I
= 32.58E303x - 1.732150
1T (CFM) Qstd-IC
B =0.890070
T0.00
I 11 1
=
4 i - - - +
. |60.00 - 1 .
— | — [ P
50.00 1
! ! - . . 1
40.00 1 I
1 . - — 1 - .
30.00 -
|
20,00 1 —— -
M= | 1 = = B |
10.00 I | : :
1 i
1 i T |
i : = s — — Qtd (mimin)
000 . - - T
GO0 D20 040 00 00 L0 120 14D 1E0  1E0 200 23 240 260
g
Checked By Approved By

Technician

Environmental Scientist

FoABLE, Rev. 02, Junc 3, 1019
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Envir R h & Technology Company Limited = 4
257114 Mu 6 Soi Chinsakhet |, Ngam Wong Wan Read,

— g
‘
Thung Song Hong, Lak Si, Bangkok 10210 envi © o -
-

Environment Research & Technology Company Limited
25114 Mu 6 Sai Chinmakhe Ngam Wongz Wan Road,

Thung Somg Homy, Lak 5i, Banghok 10218

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

E-mail : wavi@mvirmearch.onth

www_envireseardhcn.th

Tel 9-2954-T745-6 Fax 0-2054-TT47

ENvIRONMENT RESEARCH & TEGHNOLOGY Co,, LTD.

Head OffieeTas 11 HO5 542 064 98]

Hesil OfMieeTax 1D 0105 542 864 981

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

Quolatian 2024-00810 Date May 15, 2024 Cualalan 2024-00830 Dats May 15, 7024
Sl Lication ] Stan Time 20 P Sampie’ Locston a8 : wffi & tlhaiselnd | Stast Tima 159 FM
Sk Number BM-10 o, 25 [ Transier Standard Type Onco Slop Time 220 P Sampk Humbar TEF No.Ap Transfer Sizrdard Tyos Oriica St Time 200 FM
Insiument Model WVOLEMEBE |G Moost TES025A Insiiument Madel HIVOL-BSCEE | Caibealor Moost TE-S005A
Malsr Serial Numbar Fo Catranor Sedial Nusnbor 2915 Calitntid Sy Malor Senal Number 714z [ Caitvalor Sarksl Kumbar 15 Caftraded By _
Recerder Senal Numbser 2610 Rscorder Senal Numbar 7
Fiate |(Deita H} A (23] (15} i Tumparstre | Baomesz | Sian Siop Piate. {Defa H) a1 X n (1] Temparature | Bacomelric | Stat Siop
Mo, | Pressune Do Aenes Ovibes boH, 0 LA (PP, T, Tall' | D6t = {MmIIA Gl farmole R Raba inesie] | = i2aiP, )07, JTall” Passrn | Mowr | Mater Mo, | Pressute Drsp herses Onfica 01| [ AR QPaIP, 4T, Talj'| G510 = 1MHIADI] [spie Fonw Rats irticasel |2 = [t 3T, Mol Prossurs | Malar | Meter
Pashien | Negative | AHo mimn ) [ #n) ('K = *Co27a] {mmhg Posiive | Negains [ AH0 Lo t Pming =273 {(mamHg)
5 15 15 a0 1469804 [E-i3 T3] 300 =4 080 TS50 5 15 15 10 1 £9809 095181 30.0 2841 3080 7550
T 24 24 P 314798 ey e = W80 550 T 25 25 50 2193 123069 400 ECFr] 080 7550
0 as a5 10 259387 145754 Z80 AT06 060 7550 o as as 12 2EW06T 147632 AR &7 08 0E0 7550
u| 45 45 a0 204117 165360 540 sz 080 755.0 ] AS i il bl i S gl e
18 58 56 na 326102 4 BA563 600 sas2 080 755.0 . 58 54 s 333000 187843 B0 59.80 s 7550
Lmaar Regresssion YON X :Y=mX +b Aveiage WRD 755.00 Linoar Regroasion Y ONX Y=mX + b Average w80 7550
1 |smpaim) 177050 | Linear Ecqustion 4 ol 7e00 1 |Sopaim) 177058 rear Equasicn 7 0.998287 o 7Hon)
3 -
2 (inercepib) Q01317 |Sat Pont Flaw Hate % ) immin) 1,133 T OOPIIIE[ Ty =80 2 |inerespt (b Q01377 St Point Figw Rali | X ) im dwin) 1133 ¥ 020814187, 2280
3 |Coretafion Coeticient {r] 0.59574 | Firal St Flow fate = (1} 0]  (PafsdTserTa) DEENIETIZ 3 |Corelation Cocficient () 0090874 | Fingl Sal Finw Rete = (1) 0|  (PaPeidrTadTa) 0951167122
Pzt [ C={PaPudy (TSl Ta)" 0.5) DBA0321311 Rzt I CoPaPuld) ToaTal 05 0580351311
COMMENT COMMENT
| Andersen Instruments, Inc. ‘ Andersen instrumarts. inc.
n = 3136054 1x - 2.043454
ic (cFu) QstLIC P ——— IC (CFM) Qste-Ic '
R* = 0996267
Aa 74
7000 I T y ki TR T ] T T T
T 1 = T — I I
= 1 1 T T
E0.00 l " . £0.00 —t ==k = .
= % | 1
50.00 —- | 50.00 7t |
> L4 I
I T I 40.00 1 I Z i
40.00 - 1 F—t I = i
- I | |
3 1 ] 30.00 ] | N | I 1
30,00 I ! I - ! ! .
| I 1 | I
= - = T 1 | =7 = I
B 1 1 1 i 1
20.00 — 2000 4- I -
10,00 - - 15 E = 10.00 4— . 1
T | . ! 1 I T
I I 1 i) I | 2
I i I - + Qstd {mfmin}
[ T =t |
0.00 — - — Qsid {mimin 000 :
.00 o020 D40 oo 020 Ao 0
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R h & Technology C ¥ Limited

o Ngsm Weng Wan Road,

Environment Research & Technology Company Limited
28114 Mu 6 Soi Chinmakhet 1, Ngam Wosg Wan Raad,

Thung Soay Hong, Lak Si. Banghok 10218 Thung Sweg Homg, Lak Si, Bangkok 10210
Tel 0-2954.T4%5-6 Fux 0-2984.7747 Tel 1-2954-TT4S-6 Fas B-20507747

E-mall 3 envi@enviresearch.co.th . il + i enviresesrch.enth

Wi EnviRoNmENT RegEaRCH & TECHNOLOGY Co, LTD. SRR
Head Office Tan 1D D15 542 864 981 Heal Office Tas 1D 0105 542 064 981

25114 Mu 6 S0l Chinnakis

envi

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Quolatian 2024-00810 Dae A 24, 2024 Contatien [2024.00870 atn Apri 24, 2024
Sampler Location g st 11 thalasdan 1) Start Tima 330 A Sampler Logalion A5 - 11 taidlmine (1}  Start Tima TP
Sampiler Kumbar P8I0 Mo.24 Transiar Sandard Type Onkce Stop Tima. 340 P (Sarmpiler Number: PMAD a2 Transler Bisndand Type Ovifice | Stop Tane 340 PM
Insirument Madel WIVOLEMEBE  |Catrator Modal TES025A Instumen: Modal HNDLEMBBE | Calbraiar Modael TE-50254
Molor Senal Number 2151 Catraon Serial Numiber 2015 (Catbrated By Motcr Senal Humber 2151 Calbrator Sarsl Numbar 215 | Caktrated By
Reconder Senal Humber a7 Aecardor Seris Pumtiar 2407
Prat= |(Delkta H} (LY] [x) m i) Tevoarss  Baromssac | Slan Siop Pae | (Dalta H) 141 1% m iy Temparators | Baromelnic | Sian Siop
Mo, | Pressure Do fesuss Oviies (ni01| | Ak OFare, T, Tal) | NimfAl] ol P Rl icabal o = [PAIP T, VA Pressurm | Mawer | Molor No. | Prasaues Dress Aeests Qiicn (n1o01) [AR.O0PAR T, Tal) ™| ek = (U1} [arvete Pl Riate idicati) 42 = ErPaP T, Tl Prsium | Moler | Motor
Pasilhn | Hopatve | A0 {mfmie ) 4t | (% = “CraTay (mmei | Fosiien | Hogaive | Ano tmimen ) 1 #'fmin Ko CaTa| | mmHg )
5 15 15 30 188534 05008 ] 136 080 7550 5 15 L5 a0 148534 85006 200 2330 ET ] 7550
7 25 25 50 218867 1 20 W4 217 0ag 86D 7 25 25 &0 218867 122200 350 07 304 580
0| a8 35 ] 2 hugeT 145517 450 45002 090 1550 w| o as 38 o 256067 145517 450 450 3 55,0
13 45 45 a0 293641 185100 520 50.90 090 550 13| 45 45 LL] 203641 185100 520 50.00 3090 755.0
L] 66 58 na 37570 154763 B0 RT3 80 TS50 18 LT LY. nz 32750 1 B4R 00 5873 aa T55.0
Linuar Regresstion ¥ ON X Y=mX+b Avaange 30 0 Lingar Fagrassion Y(:WX Y=mX+D Average 3o 7550
1 |swpeim) 177058 | Linear Equation i’ 0836533 emﬂnpq e 1 |sopeim} 177050 |Linear Equatior ’ REE =1iww:| 7600
2 |imercape (b 001317 Sat St Fiow Rato { X i mind 1033 r 00045 T ey | 20840 2 |inisrcept (o) OT17 | Set Poird Fiow fatn { X | m i) 1133 r 09BAGE( T, | 2.0
3 |Cormetation Cosfficient {r) 10.99574| Final Set Fiow Rale = (£} o] (FafsdiisidTal D.9SROGEE4D 3 |Comelmion Cosfficent (r) DAY Final Sol Flow Rate ={1) al  PafmdTshiTal 0858056549
Result Ce(ParsidiTTadTal 04|  noresmasr [Resun PN TR0 8| nomanIsag
COMMENT COMMENT
| Andersen Instruments, Inc, | | Andersan Instruments, knc ]
I (CFM) Qstd-IC = 32.28047hx - 1681221 G (CFM) Qstd-IC ¥= 32282478 - 1,581221|
= 3 =
76,00 R=0.996933 70,00 A= 10.905002
| - i | T ;i | NN N T / | . | B - | =TI, S S5 T - I 1
1 ! 1 1 N O I N Yt A ] === | !
S S I =) 1 [
1 T [ T
R T P Gy v T
T
—_— t
50.00 . 50.00 - O - I I '[
= I I |
- 5 47 ~ =
40.00 40.00 L
= i S I = | | I | T :
000 | — =S I == 30.00
i 0.0 ¥
I T | |
20,00 I ] - ! 20,00 I I I =1 |
e | {5 = (=== I S =
— = s B Bl —=dE | === A 1= | ) il S TP P e [
10.00 I 10.00 i
1 e = [ il B s = s e B ==
i AR RS e = = ' ' e = e
0.00 1 | 1 Qstd {mYmin) 000 1 1 } ! iy =i Qstd {mmin)
000 020 D40 060 00 100 120 140 160 180 000 020 040 060 080 100 130 140 160 180
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Environment Research & Technology Company Limited
25/114 Mu & Sol Chimmakbet 1, Ngam Wosg Wam Road,

Thung Song Hong, Lok Si. Bangkek 10210

Tel -2054-7745-6 Fax 0-2054-T747

viresearch.co,ih

Envirn t & Technology Company Limited
250114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Raod,

Thung Somg Hong, Lak Si, Bamghek 10200

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

-

envi research

E-mail : envife

ENVIRONMENT R . wwwanviresearch.co.th
Head Office/Tax 1D 0105 542 864 951

i envifeaviresearsh.coth

www.enviresearch.coth
Hesd Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMFPLER CALIBRATION REPORT PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
Cluaatian 20240810 Dty Agiril 24, 2034 Fo— pep— ey apes 24, 2024
Sampier Locatinn A7 - waffi 11 a2 Start Time 408 BM Sampler Lozatian A7 < waff 11 il 2 Start Time £16 P
Samplar Numtsr TSP ma AT Trandler Sandand Tyon Crifcs Siop Tima 415 PM Sampler Mumbar PM-10 Mo 15 Transier Siandard Type COrilica Siop Tima 425 M
irainament Model WVDL-BECEE  |Cabbrmior Modsl TE-50254 instrument Koda! AIVOL-BMBBE  [Catirator Mors! TE-50354
Mot Sarial Numibes 2004-03 | Caltralor Senal Sumber 2915 Caltraied 8y Motor Seria Kumbar B2012-10 Caitrator Seraf umber 25 Cafbeates By
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NAC

JIRANATEE ASSOCIATES CO.LLTD.

liranates Associates Co.Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Banghkok 10600 (Thailand}

Tal: +6E0E680812

Mobi 66863999453

E-mail; jnac-calibration @franatee. com
Web site: www. [Iranatee com

Certificate No. : COF-001-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
IS5UE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISOMEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0357

Flow measurement loboratory
Cafibration services department.
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NSC—TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

:TISCH

: TE-5025A

:2915

2 Used item

: Enwirenment Research & Technology Co., Ltd.
25/114 Moo 6 Sai Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

<04 Jan 2024
129 Jan 2024
: 30 Jan 2024

Ambient condition In the laboratory are as follow:

Temperature
Relative Humidity
Atmespheric Pressure

CALIERATION CONDITION:
Precanditioning
Measurement Condition

s23.0£3.0 C
:55.0+15.0 %RH
1010+ 10 hPa

: 24 hours at ambient conditions.

Page 1 of 2 Pages

Calibration procedure:

The Ovifice gas flow device wos calibrated ogainst
Stondord Rotary Displocement Meter  (Roots
Meter] Model GB5/1MC/Wa-dp. The WI-CL-004

was used a5 o calibrotion guidelife,

Troceability:

This if provides o of the

measurement to  recognized the notionol
ond to realization of the ir ional

system of units (5I] through the NIMT (Nationa!
Metrology Institute of Thallond) wia Certificote
number: MW-0063-23.

Uncertainty of Measurement:

The reparted uncertainty of megsurement is based
on the stondord wncertointy multiplied by a
coveruge factor k=2, Which for @ normal

ds to o g

of approximately 95%. The stondord uncertainty
has been determined in accordance with the GUM
‘Evalugtion of measurement dota - Guide to the
expression aof uncertainty in measurement”

: The average values during measurementare 23.9 "Cand 63.8 %RH.

NOTED: The certificate Is valid only to the item colibrated on dote and ploce of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Callbrated by:

C3'#r. Sarawit Thachalad
[ Miss Jittraporn Lertsomphaol

| NAC

|

' RANATEE Agsry IATES 00, 1y
E 0, 17x
————— ——

| Approved signatory: ...

Calibration Department Manager

NAC

JIRAMATEE ASSOCIATES CO. . LTD.
= of Certifi of Calit Number COF-001-67
MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid alr was used a5 a

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN'WRITING FROM THE LABORATORY

medium In the system. The standard conditions are 25°C (298.15 K} and 760 mmHg for standard and pressure ly
Table 1: The results of @ Standard calibration data
Flow rate Pressure Temperature Temperature Ap_meter Bp_orifice Standard Flow [2]
Plate [Pa] [Ta] [Tm] ¥
m'/min mmHg b o o mmHg inH0 i fmin

1 0.696 761303 2397 2302 53.502 1358 1169 0.652
2 1.001 761.260 2358 23.04 58.300 2.755 1.565 0.932
3 1111 761.216 23.70 23.27 39.578 3.557 1892 1.062
4 1.185 761.175 3.8 23.34 28.812 4.010 2008 1129
5 1416 761.184 23.58 23.16 27.005 5983 2.454 1377

Slope {m): 177059

Imtercept (&): 001317

Correlation coefficient {#): 0.99974

Uncertainty (k=2): 0015  m/min

Table 2: The results of @ actual calibration data

Flow rate Pressure ‘ Temperature Temperature Ap_meter Ap_Orifice Standard Flow [04]
Plate [Pa] | [Ta] [Tm] ¥
m'/min mmHg c c mimHg InH:0 i

1 0.696 761.303 2397 23.42 53.502 1358 0.728 0,649
2 1.001 761.260 23,58 23.04 58.300 2.755 1036 0,926
3 1111 761.216 23.70 23.27 39.578 3.557 1.178 1,055
4 1.165 | 761.175 23.82 2334 28.812 4.010 1251 1123
5 1416 761.184 2358 23.16 | 27.005 5.983 1.527 1.368

Slope (m): 110898

Intercept {b): 0.00822

Correlation coefficlent {#): 0.99973

Uncertainty [k = 2): 0015  m'/min

***End of Certificate of Calibration®**

NAC

I NHANATTE ASSOCIATES 0. LT
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Calibration Certificate 1D
TH30ET-067-011524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District

Bangna District, Bangkok 10260
+562 723 0382
MT-TH. SeniceSupportiiimt.com

NSC-TISI-TES 1 7025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co,, Ltd,
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd,, Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip | Postal: 10210
State / Province: Bangkok
Order Number:
LRI
05352963811
Weighing Device
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Model: ABZ04-5 Asset Number: ERTC-L-IN-0048
Serial No.: 1123108723 Terminal Model: NiA
Building: NiA Terminal Serial No.: i,
Floor 4 Terminal Asset No.: A
Room: 406
Range Max. Capacity Readability (d)
1 2209 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction:

This calibration certificate contai

CPM002120

nis for As Found and As Left calibrations.

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

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

acco dat

ioh e

specific

Temperature | Humidity

As Found Start: 254 °C End: 25.3°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 Calibratar:
As Left Calibration Date: 15-Jan-2024
Jam Dala; 15-Jan-2024
Approved Signato
Technical Manager / Head of Calibration Center
Software Version: 1.23.2.187 ©METTLER TOLEDO Page 10f5

Report Varson: 2.17.16
Farm Numbes: F103C

This is an ariginal documant and may not be parsaly reproduced without e

writhen permiission of fie ksuing calbrasan lbaratary.

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

METTLER TOLEDO

Measurement Results

Repeatability
Test Load: 100g
As Found As Left . As Found
1 99,9903 g 100.0002 g AsLaft ieea e
2!
2 99.9993 g 100.0002 g
1( 2
: 990992 1000039 v
4 908592 g 100.0002 g 3d
5 | 99.9993 g 100.0002 g 2d
6 100.0003 g Ii ] 1d
7 100.0002 g / ., ”
8 99,9992 100.0001 g . .
L ey . »
10 99.9984 g 100.0003 g i
[} * 4
Standard
Dot 0.00007 g 0.00006 g
7 &5
The °d in the graph the of the In which the
test was peﬂnrmeo_
The results of this graph ane based upon the absolute values of the difeences
fram the mean value,
Eccentricity
Test Load: 100 g
Position As Found Left e s AT S
I Vs 7 ™
1 99.9993 100.0002 / \
- ) 2 / 1d a0\ / 1d -d N\
2 999904 g 100.0003 5 ( \ / \
3 99,9994 g 100.0003 g L L | ,' O '
4 290002 g 100.0001 g '\ j'l \ J
5 99.9992 1 1 \ 5 \ z /
L2 azy o000 g: \1d 1d/’ \1d 1d
b Py
o s -~ ~ %
MeXimiun 0.0001 0.0001
Deviation 9 Mg As Found As Left
The "d" in the graph the of the rangal in which
the test was performed,
Softwere Version: 1.23.2.157 & METTLER TOLEDD Page 2of 5

Rapart Version: 2.17.16
Form Number: F103C

This ks an criginal document and may nat ba partially reproduced without the
wriflen parmission af tha issuing calibration laboratory.
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Calibration Certificate ID
TH30ET-D67-011524-ACC-TH

METTLER TOLEDO Service Calbration Ceriificate ID

TH3067-067-011524-ACC-TH

Emor of Indication

METTLER TOLEDO Service

Test Equipment
As Found
Hilieraais idtin Erorotirdiation Expandad Uncertainty K Al weugm% used for rr?eunlngm! testing are traceable to national or international standards. The weights were calibrated and certified by
1 0.0000 g 0.0000 g 0.0000g 016 mg 2 an accredited calibration laboratory
2 0.0500 g 0.0501g 0.0001 g 0.17 mg 2 Welght Set 1: OINL
3 0.1000 g 0.1000 g 0.0000 ¢ 0.17 mg 2 e = %
| Weight Set No.: wWss2 o] Issue: 22-Nov-2
4 050009 050019 0.0001g 047 mg 2 o SO e 2Nov-2022
5 1.0000 g 1.0000 g 0.0000g 0.17mg 2 Sttty S RS Lo
[ 50000 g 49999 g -0,0001 g 0.17 mg 2
|7 10.0000 g 99898 g -0.0002g 0.18mg 2 Theemo Hygromeisr
8 50.0000 49,5996 -0.0004 0.21 2
[ ? L P SRRl # e Tl Equipment No.: IN302 Date of Issue: 11-Oct-2023
a 100.0001 g 99.9993 g -0.0008 g 0.26 mg 2 Garit '5‘&"" & e
= i Number: -H- litrat : 08-Oct-2024
| 10 150.0001 9 149.9939_9_ -0.0012 9 0.36 mg 2 erificate ber: DOESEEE alibration Due Date. 1-20;
1 200. 194 -0.0015 0.40
A 20000000 b T ol CAmg : Remarks
As Left
Value of the built-in welght adjusted
Referance Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000g 0.0000g 0.14mg 2 Equipment condition: Goad
2 0.0500 g 0.0500 g 0.0000 g 0.15mg 2 Mext calibration according ta customer's procedure
| 3 0.1000 g 0.1000 g 0.0000¢ 0.15mg 2 Calibration data not decide by calibration laboratory
4 0.5000 0.5000 0.0000 015 2
3 4 2 3 End of Accrediled Section
5 1.0000 g 1.0000 g 0.0000 g 0.15mg 2 | - - — - - —
& 500000 500000 000004 0.16ma > The infarmation below and any attachments fo this calibration cerfificate are not part of the accredited calibration.
7 10.0000 g 10.0000 g 0.0000g 0.16mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.19mg 2
9 100.0001 g 100.0002 g 0.0001 ¢ 0.25mg 2
|10 150.0001 g | 150.0002g 0.0001 g 0.35mg z |
1 200.0000 g 200.0001 g 0.0001g 0.39mg 2
T - . o o . T ) As Found
* AsLeft
5
i 1 z I -[ For improved legibility of the graphics
] e e S I 1 only Increasing measurement points
s A are shown and measwement points
E o~y cose fo zero are not displayed.
E o e i

Calibration Points [g]

Thie uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor & — which can be larger than 2 according to EURAMET cg-18. The value of the measurand ies within the assigned range

of values with a probability of approximately 95%,

The user is responsible for

ing

The results of this calibration certificate relate only to the calibrated item.

and the settings of the weighing instrument when it was calibrated,

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO

This is an ariginal documant and may not be parsally reproduced without e

writhen permiission of fie ksuing calbrasan lbaratary.

Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDOD
Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he
Form Number: F103C wriien parmission of tha issuig calibration laboratory.

Page4of 5



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

Calibration Cartificate ID 5 P T
s i A METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion in the unit of measure of the device, ®

Temperature coefficient for the evaluation of the measurement uncertainty in use: 30-10%/K G W

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

L of L . g*m
Certificate

1. 00001g 209 | Uy = 0.17 mg + 0.0136 mglg - R | Uy = 015 mg + 0.00644 mg/g - R

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As « As J
Net Indication As Found As Laft
002209 0.17 mg 0.77% 0.15mg | 0.68% Found Left
022009 il ] Q150G | oG
22000g 0.20 mg 0.16mg 0.0075%
220000 g 047 mg 0.29mg | 0.0013% The weighing device meets the given The weighing device meets the given
22000009 | Sy 1:8 mg I 0.00071% process requirements. process requirements.
| M | Tests Performed; /] AsFound /] As Left
1
£ € !
£ i H
i ‘ |\ | Process Requirements
S =i L e,
£ e "% £ ! | ‘Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
H —— | 2
5 e | 4 \\ |
D e s |
- | . : Safe Weighing Range
Weighing Rarge [%] Reading |g]
s Found As Left
;
]
i
Vi
o
\x Safe To Weigh
—
/ Wergng Frge gt Capsedy
Wik e valies i (i graph raflect e achul cabbratio ks, tha ity curves ane simply & visusl repeesantation. This graph reflects As Left testing, uniess anly As Found
was partarmad
Soltware Version: 1.23.2 167 @ METTLER TOLEDO Page 5of 5 Softwars Version: 1.23.2.187 & METTLER TOLEDO Page 1of 4
Report Varsaon: 2.17.18 This is an ariginal documeant and may not be parsaly reproduced without e Rapart Version: 21716 This ks an criginal decument and may nat ba parially reproduced withaud tha
Farm Number: F103C written permission of #ie Bsuing calibraton lbaratary.

Form Number: F103C wriien parmissian of the issuing calibration laboralory.



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

METTLER TOLEDO

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

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0.17007 g 034671 g | 052742 g | 0.90460 g | 1951109
02% 0.08480 g ' 017087 ' 025823 g 043643 g | 0.90460 g
0s% | 0.033829 | 006783 g | 010202 g | 017067 g | 0MET1 8
1% 001689 g [ 0033829 [ 0.08080 g | 0.08490 g | 0.47097 g
2% 0.00844 g ' 0.01689 5 ' 002535 ¢ 0.04231 g | 0.08430
5% | 0.00337 g | 000675 g | 001013 g 0.01868 g [ 006382 g

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  o01s1s3g | 0.20504 g | 048056 g I o7reog | 1600105
02% 0.07552 : 0151539 | ozasmsg 0.38254 g I 077780 g
05% 0.03015 g 0.05038 g 0.09068 g 0151539 | 030504 g
1% T omsorg | a.0a015 g [ 0.04525 g I oomss2g | 018153
2% 0.00753 g ' 0.01507 g | oozstg 0.03770g | 007552
5% 0.00301g 0.00602g [ 0.00904 g | 0.01507 g | 0.03015g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NIA NIA
0.2% | 0.00005 g x X
0.5% | 000013 g i ¥
el | ool 0.00007 g* 0.00006 g*

1% 0.00025 g v v
2% | 0.00050 g v it
5% | 0.00125 g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
Raport Version: 21716 This is an original dosument and may nat ba partially reproduced without the
Form Number: F103C wriien parmissian of the issuing calibration laboralory.



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

Error of Indication

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

As Found

Cantrol limits for various weighing tolerances

Reforence Value [ o2 0.5%

0.0000 g 0.0000 g NIA MiA NIA NIA NIA NIA
5000009 | -0.0004g | 0020g | 0D500g | 01250g | D02s00g | 050009 | 125009
100.0001 g 00008 g 005009 | 01000g | 02500g | 05000g | 10000g 250009 | Issued by: Calibration & Test Section : Meteorological Instruments Bureau
150.0001 g 00012 007509 | 015005 | 0.3750g 078500 | 150009 375008 |
2000000g | 000155 | 0.1000g | 02000g | 05000g | 10M0g | 20000 | 5.0000g Date of Issue 17 April, 2024 Certification No.  183/24
Result ' | v . v v . v o | Page : 1 of 2
Contral limits for various weighing tolerances Object : Wind speed and wind direction
Refarance Value [ o2% | os% | 1% | 2%
0.0000 g 0.0000g NIA NIA NIA NIA NIA NIA
5000009 | 000009 | 002509 | 00500g | 012509 | 02500@ | O05000g | 1.2500@ | Manufacturer Davis Instrumants Inc.
1000001g | D0D0001g | O00600g | 01000g | 025009 | 050009 | 10000g | 25000p |
150.0001 g 00001 g 007s0g | 015009 0.3750 g 07s00g | 150009 37500 g
2000000 | 00001g | 01000g | 020009 | 050009 | 10000g | 20000g | 500009 Type : Weather Wizard 1|l Product No. 7425
v | v | ¥ N v
The welghing tolerance is met If the error (of indication) for each test point is less than or equal to the correspanding control Serial No. WC21023B64 ID No. : No.B
limit far that particular weighing tolerance. Results at or close to the zera point cannot be assessed.
Customer Environment Research & Technology Company Limited.

25/113-114 Moo B Soi Chinaket 1, Ngamwongwan Road,

Toongsaonghong, Laksi, Bangkok 10210,

Calibration Condition : Temperature 251 °C  Barometric Pressure 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Seral No. 8310119

: HOOK GAGE NQ 1425 Pitot Tupe Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 - Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity alU-2g_r1§ec

Mechanical Engineer

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 4 of 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e

Form Numbse: F103C written permissicn of $e suing calibraton labaratary.
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THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469 4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

The Result of Calibration

Certification No. 183/24 Issued by : Calibration & Test Section : Meteorological Instruments Bureau
17 April, 2024 Page : 2 of 2 Date of Issue 17 April, 2024 Certification No. 182/24
‘ Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Page : 1 of 2
Ultrasonic Anemometer | Pressure | Vacurmm | Velocity Velocity Correction
misee e 20 | modmbo | misec misec misee Object : Wind speed and wind direction
1.00 - - - 0.9 0.10
3.02 = - - 2.7 032 Manufacturer Davis Instruments Inc.
5.00 - - - 4.5 0.50
7.04 - & = 6.7 034 Type Weather Wizard Il Product No. 7425
9.02 - - - 85 0.52
11.01 : = - 10.7 031 Serial No. WC20318B07 ID No. : No.2
13.01 = - s 12.5 051
15.01 - - “ 14.7 031 Customer : Environment Research & Technology Company Limited.
17.02 - - - 16.5 0.52 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
20.02 - - - 200 0.02 Toongsonghong, Laksi, Bangkok 10210.
Wind Aloft Plotting Board. Calibration Condition : Temperature 251 °C  Baromeric Pressure 1008.5 hPa
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION NATIONAL STAMDARD WIND TUNMNEL
0 0 : Micromanometer Theodor Friedrichs FCO14 Serial No. 8310119
90 a0 : HOOK GAGE NO 1425 Pitot Tube Theodar Friedrichs Type 0800.0000 serial 8023
180 180 N.I.S.T. Test Reference Number 731/241460 ; Standard Velocity at 20 - 30 misec
270 270 : Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-80AH)

Serial Number 110730028 (sensor 120629586)

JAPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0-20-m/sec

Calibration & Test Section

Meteoralogical Instru ments Bureau

Mechanical Engineer

Mechanical Engineer
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THAI METEOROLOGICAL DFEPARTMENT THA! METFOROLOGICAL DEPARTMENT

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

Calibration Certificate

The Result of Calibration

Certification No. 182/24 Issued by : Calibration & Test Section : Meteorological Instruments Bureau
17 April, 2024 Page : 2 of 2 Date of Issue 17 April, 2024 Certification No. 184/24
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Page : 1 of 2
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misee frchas H20 | imches M0 | m/Sec misee misee Object : Wind speed and wind direction
1.00 - = - 0.9 0.10
3.02 = = = 2.7 0.32 Manufacturer : Davis Instruments Inc.
3.00 = x n 49 0.10
7.04 - - - 6.7 0.34 Type . Weather Wizard |l Product No. 7425
a.n2 - - = 89 0.12
11.01 s C = 10.7 031 Serial No. WCE0110A03 ID Ne. : No.11
13.01 = = - 13.0 0.01
15.01 i - - 14.7 031 Customer : Environment Research & Technology Company Limited.
17.02 - - - 17.0 0.02 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
20.02 - - - 19.8 022 Toongsonghong, Laksi, Bangkok 10210.
Wind Aloft Plotting Board. Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.1 hPa
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION MNATIONAL STANDARD WIND TUNNEL
0 1] : Micromanometer Thecdor Friedrichs FC014 Serial No. 8310118
90 90 : HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
180 180 MN.1.5.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
270 270 : Ultrasonic Anemometer Model DA-650-3TV (sensor TR-G0AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION + Standard Velocity at 0 - 20 misec

fai

Meleujauaugic‘:i! fnst

/(iisHorised Signatory) > \

a \

Mechanical Engineer
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THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 184/24

THAI METEOROLOGICAL DFPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

17 April, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misee wmches H20 | inches H20 | m/sec misec mfsec
1.00 = = - 0.4 0.60
3.02 = = = 22 0.82
5.00 = - - 4.5 0.50
7.04 = = - 6.3 0.74
9.02 - = = 85 0.52
11.01 = = - 10.3 0.71
13.01 = > i 12.5 0.51
15.01 = = > 14.8 0.21
17.02 - - : 16.5 0.52
20.02 - = - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 S0

180 180

270 270

[CAtibration &TestSection

Me"leorﬂ]ogicail Instruments Bufeau

Mechanical Engineer

Date of Issue 17 April, 2024 Certification No. 183/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instrumeants Inc.

Type ¥ Weather Wizard Il| Product No. 7425

Serial No. WC21023B864 ID No. : No.B

Customer Environment Research & Technology Company Limited.

25/113-114 Moo B Soi Chinaket 1, Ngamwongwan Road,

Teongsonghong, Laksi, Bangkok 10210,

Calibration Condition : Temperature 251 °C  Barometric Pressure 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 8310119

: HOOK GAGE NQ 1425 Pitot Tupe Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velocily at 0 - 20 misec

\ "Snip-sm_ﬁdh'rd ;Iizs_trul

b

|
e
X 'y
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THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certifieation No. 183/24

ENVIRONMENT RE CH & TEcHnoLoGy Co, LTO.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinaskbet |, Ngam Weng Wan Road,

Thing Seng Heng, Lak Si. Banghek 10210

Tiel 8-2954-TT45-6 Fax 0-2954-TT47

E-mail = @ cseareh.cob

W envircsearch, e th

Mead Office/Tax 1D 0105 542 064 931

Sound Level Meter Calibration Report

Support Equipment Type

Sgund Level Calibrator

Manufacture Larson Davis
: Model CAL200
17 April, 2024 Page : 2 of 2 oce
Serial No. 3605
] Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Range of Calibrator
Ultrasonic Anemometer | Pressure | Vacurmm | Velocity Velocity Correction - Support Equipment Type 2 938
misee mhes 20 | mermo | misec misec misee ¥requency : i
1.00 ) . : 05 0.10 Calibration Date May 16, 2024
30 ; - - 27 032 Enstomor Name Vision E. Consultants Co., Ltd.
5.00 - - - 45 0.50 Tamanrsudetilandnituiiugs Lisd flawdh wlasdmsusunmanoay L1/ed
704 i _ : 67 034 AuiuinilmghasTunnmussas: wrAuieiadmdinsiunnauasessdnamy
wilpadrmmusunmanae L2143 iﬂm"ns‘fT'anhn uazTiwinmunawTs
9.02 - - - 85 0.52 P i ”
:ﬂ"ﬁﬂﬂ85'1W.H".IHBRT.RT.I\EUIWSIFUiJiTl& BM3, BME}
11.01 + = - 10.7 031
13.01 = s ; 12.5 0.51 Equipment Actual Reading (dB{A))
Item Btatus
15.01 _ = = 147 0.31 Brand Model Serial Number Before Adj After Adj
1 Scarlet Tech ST-11D B20B6S 93.8 938 Pass
17.02 - - - 165 0.52 ] 1 I
20.02 = ¥ - 200 0,02 - — ——
Wind Aloft Plotting Board. =
US.DEPARTMENT OF GOMMERCE WEATHER BUREAU i} —5 e =
WIND DIRETION TESTED WIND DIRECTION 3 1 =S T
0 0 — B
90 a0
180 180 . i} . _ -
270 270 —iC "

Calibration & Test Section

Meteoralogical Instr Burean

Checked By

Mechanical Engineer

Approved By

Technician s Environmental Scientist

Page 1/1
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Environment Research & Techmology Company Limited
25114 Mu 6 Sod Chinnskhet |, Ngam Wong Wam Rood, .
Thung Seng Homg, Lsk S5, Ranghel 10210 :
Ted 0-2954-7745-6 Fax 0-2954-7747 ﬂ.‘

E-mall : envif@enviressarch.coth 5
g -TISITIS 17025
ksl 27-TISTA CALIBRATION at37

Mieadl OfficerTax 1D 0168 542 064 981 :

THAILAND INSTITUTE ‘OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0190 MTC No. EEL. BP.  95/0167
Sound Level Meter Calibration Report
CALIBRATION CERTIFICATE

Support Equipment Type 5 Sound Leve! Calibrator
Manufacture : Larson Davis
Model : CALZ0D Submitted by : Envi t Research & Technology Co.,Ltd.
Serial No. : 3605 Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210.
Range of Calibrator
. Support Equipment Type : S Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
- Frequency : 1,000 Hz. Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Calibrated By : _ Instrument Calibrated Ambient Environment

Calibration Date : o A5, 2024 Description : Precision Acoustic Calibrator Temperature (23+3)°C
Customer Name : ision E. Consultants Co,, Lid, ? i
= N == = . Manufacturer : Larson Davis Relative Humidity : (50 + 15) %
Tamanndal Innduuiuindn L164 Do wlasirsusunmenoas L1864
fufudnfima s uanwsaas: wazAufindmaiasunnmuosmswany Muodel : CAL200 Ambient Pressure  : (101.325 + 1.500) kPa
wdassTRuuunanEE L2143 Sawdnglunin uasdiwdamumaens Serial No. 13605
(nraafuaviadieddlandougu a3, ave) Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 5/N 1537484,

iga Equipment Actual Reading [dB(A)) 3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
Brand Model Serial Number Before Adjustment After Adjustment e 4 Digjtal Multimeter Agilcnt 14401 A S/N MY44005560
1 _Sc.ar]e: Tech - ST;I 19 820932 938 ) i

93.8 Pass

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

] T 3 T i 7. Condenser Microphone B&K 4180 S/N 2889871

— — — — Calibration Procedure: CP-102-04 based on TEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

= e F N i This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

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

et o — - = = Metrology (Thailand).

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

| - — —1 S measured values only.

Date of Receipt :  8Jan, 2024
e e . - Date of Calibration : 10 Jan, 2024 1 -

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

Checlked By

Approved By

FM.BLMTC.00Z Rev.4

Technician Environmental Scientist Head Office Office/Laboratery Office
35 Mu 3 Tambon Khleng Ha, Amphos Khlong Luang,  Sal 1€, Bangpoo Inchustrial Estate, Sukhurmvit Rcad, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thaitand Amghoe Muang, Changwat Semutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66] 0 2323 1672-30 ext. 115, 116 Tel. (65) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fa. (66) 0 2323 9165 Fax. [66) 0 2579 8592

Page 1/1 E-mail : rumpalgtistr.orth Websitewww tistrorth  E-mail : micgtistr.or.th E-mail : sumalee@tistror.th
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-TISTAR

MEC-TISI-TIS 17025
CALIBRATION 0037

ATISTR

NSC-TISFTIS 17024
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0190

MTC No. EEL. BP. 95/0167

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

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0190

MTC No. EEL. BP. 950167

Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz

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

Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Acoustic Qutput in dB re 2011Pa , 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) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.80 -0.20 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.8 -0.2 +1.5 +1.0%
3. Total Distortion
Standard Micrephone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.38 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.26 deT'n

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 93.85 -0.15 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 1000.3 0.3 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 0.32 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included,

3. The microphone volume correction was included at level of 0.26 dB from manual.

Date of Calibration

10 Jan. 2024

Calibrated by :| Approved by g

o iy

Electrical a;} cc::r garﬁ

onic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref : 2011267010800067006
End of Certificate 3/3

10 Jan. 2024

Date of Calibration
Date of Issue : 11 Jan, 2024

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

The results relate only to the items tested/calibrated or value assigned.
Adwvertisng the Report/Cerificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luarig,
Changwat Fathumthani 12120, Thailand

Tel. {66} 0 2577 2000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websitesww tistr.orth

Office/Laboratory
Soi 1C, Bangpoo industrial Estate, Sukhurmvit Road,

Amphos Muang, Changwat Samutprakan 10283, Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : micgtistr.or.th

FM.BLMTC.00Z Rev.d
Office
156 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 8552
E-mail : sumaleegtistrorth

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang  50i 1C, Bangpoo Industrial Estate, Sukhurmit Road, 196 Phahonyothin Road, Chatuchak, Bangkox 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Chanewat Samutprakan 10280, Thaland  Thailand

Tel. (66) O 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66} 0 2579 8592
E-mail : sumaleegtistrorth

Tel. (66) 0 2577 9000
Fan (66) 0 2577 9009
E-mall : rumpaigitistr.onth Websiteswwe tistr.orth

Tel (668) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail - mtc@tistrorth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX. 0-2719-9484

Cert.No.:  24CH17
NSC-TISKTISIT025 Page.: 20of 2
FAURRETIER Yo Condition of this calibration result
1. Certified Reference Materials

: The measurement results are traceable to S| through CPA chem Ltd_,

Cert.No.: 24CH17
bl ANSI-ASQ National Accreditation Board, Accredited Mo, AR-1835

Page.: 1o0f2

L = : Buffer Solution Manufacturer Lot No. Exp. date
Cer tlﬁcate Of Callbrat’lon pH 4.008 CPA chem 940102 27 Nov 2025
Equipment : pH Meter pH 6.986 CPA chem 931959 01 Oct 2024
pH 8.997 CPA chem 940106 02 Nov 2024
Manufacturer : Water Proof
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : pHTesir 30
Serial No. : 3066320 Calibration Results
ID No. : _ Function : pH Measurement
i f Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Condition As-Received: Used ltem
i H Uncertainty of
Received Date : 05 January 2024 Un:_t Under Standard p Actual pH |Actual mV y Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
Calibration Date : 09 January 2024 (mV) ) K
Reference : 2401-0077DN-3 pH Electrode 4.008 4.01 N/A 0.0071 2.00
Submitted by : Environment Research & Technology Company Limited. SIN.: 3066320 6.986 7.00 N/A 0.0093 2.00
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road, 0,897 10.00 N/A 0.0005 2.00

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

Issue Date :

Toongsonghong, Laksi, Bangkok 10210

(25 £ 2.5) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Approved Sigriatory

10 January 2024

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 Available

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-

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 head of Corporate Services 3 : Equipment Calibrution and Testing Services

A 0062385 21196385
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/8 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 23TW254

TEL. 0-2717-31000 FAX. 0-2719-0484

Cert.No.: 23TW254
Page.: 1 of 2

Certificate of Testing

Condition of this result of calibration

1. Reference Standard Instruments :

Page.: 2 of 2

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

" Instruments Serial No. ID No. Certificate No. Due Date
Equipment : 0. Metr 1) Burette _ 130BU10 23CG1172 22 Mar 2025
Manufacturer : YSI 2) Balance 1124013382 140RCO0E 23MM1E 20 Feb 2024
Model : 5000-115 2. Siandard Material :-

Serial No. : 17H104220 Material Manufacturer Lot.No. Assay
ID No. : ERTC-L-In.137 Sedium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 29 November 2023
Test Date : 30 November 2023 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2311-0939DN-1 Dissolved Oxygen Probe No.: 17J100003
Submitted by : Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Titration Method DO Meter
. Standard Deviation
Toongsongheng, Laksi, Bangkok 10210 (Azide Modification Method) Reading
Laboratory Condition : Temperature (25+5)°C (mg/L) (mglL) (maiL)
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH9 818 817 0.0055
by Comparison Technigue with Azide Madification Method i ’ :

Tested by :

Approved by :

Issue Date :

Approved Signatory

4 December 2023

B 0328870

This report was certified only for the instrument we tested.It is allowable to use for study

the system efficiency, The environmeantal impact control and present to organization it may concerned
Intend to use for adwvertising and referral purpose is prohibited. This report may not be reproduced

other in full without written approval of the laboratory

-ofo-

a1192571
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

344 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW2
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by

Issue Date :

DO Meter

YS!

Pro2030
21H104437

05 January 2024
08 January 2024
2401-0077DN-10

Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamweongwan Road,
Toongsenghong, Laksi, Bangkok 10210

Temperature (251 5)°C

Hurmidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Approved Signatory

10 January 2024

B 0331699

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 24TW2
Page.: 2 of 2

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. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Marck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 21G100097
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (malL) (mg/L)
818 8.18 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact contrel and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full without written approval of the |laboratory

-olo-
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= Inctech Metrological Center Co.Ltd. SO

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

Tel. (B62) 909-8820 (auto 10 lines) Www.imcinstrument.com

;,,

ACCR ED

Calibration Cert. # YHY4,01
ISOVTEC 17028

Certificate of Calibration

Certificate No. : MT23-7846

Page : 1of2
Customer :  Environment Research & Technogy Co., Ltd.
Address +  25/114 Moo 6 Soi Chinaket!, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description :  Incubator Order No. : 3936/23
Manufacturer : Accuplus Received date : Dec 12,2023
Model : Smarti250 Calibration date : Dec 12,2023
Serial No. : 2058-0218-0002 Environment Condition :
Identification No. : ERTC-L-IN-143 Temperature (25+/-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 LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature

andlor Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument Model Serial No.
LXI Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT23-5938

Certificate No. Due Date
Oct 05, 2024

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 (Sl), through
Mational Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was based on standard uncertainty multiplied by covera,
providing a level of confidence of not less than 95%

Calibrated by : Approved by :

Issue date : Jan 09, 2024

This calibration certificate shall not be reproduced ather than in full except with the prior written
approval of Inctech Metrological Center Co. Ltd
Rev.02 / Mar 2020 FM-MT-013

I\I| q Fz

%

= 1”0 mm Inctech Metrological Center Co.Ltd.
B 39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen, A
Saimai. Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

ACCR l# D

o Calibration Cert. ¥ 388401
ISOVIEC 17028

ooy
—

R

Certificate No. : MT23-7846

Page : 2of2
Function :  Temperature measurement Result Without adjustment
Calibration point 1 20 °C Resolution : 0.1 °C
i Temperature of UUC* at each position ( °C ) Uity of
point measurement
(*C) Chi | Ch2 | Ch3 | Ch4 | ChS5 | Ch6 | Ch7 | ChB | ChS (+l-°C)
20 20.542 | 20.166 | 20.504 | 20.211 | 20.551 | 20.501 | 20.477 | 20.728 | 19.867 0.48
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(*c) (°c) (+-°C) | (°c) (°c)
200 2010 20.3 0.25 1.0 1.3

A Z #1 Lower Left Front
il ki A #2 Lower Right Front

z P 2 | #3 Lower Left Rear
r == b #4 Lower Right Rear

= | #5 Upper Left Front
i ‘ eea ‘ st | #6 Upper Right Front

| / / o ‘ "_'7_"_"/ #7 Upper Left Rear
" i L I #8 Upper Right Rear
: //, ; J-/'/% #9 Geometric Center

=5 i -
Erontyiew

UUC* = Unit under calibration

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 bet 1the ym 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-013
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 rrrdee BBy Equipment : Incubator et Moo, 2eMn
TEL.0-2717-30060-20  FAX, 0-2719-9434 :ALIEM‘I;DN ‘toca cﬂndiﬁﬂn As-Recgived : Used "em Pags i 2 Or 3
Reference : 2401-00010N-5

Cert. No.: 24TM395
Page: 1of3

Certificate of Calibration

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Equipment : Ircubator 1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
Manufacturer : Memmert 1} Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item callbrated on date and place of callbration.
Model : IF 160 3. This certification is traceable to the Intermnational System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Serial No. D522.0070 Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
ID No. : ERTC-L-In.-181 Fresh air setting : Close Environment during calibration
Fan setting : 50% PO TG Beginning Finished
Submitted by : Environment Research & Technology Company Limited Temp. (°C ) 28 29
25/114 Moo 6 Soi Chinaket 1, REL.Humid. ( % ) 47 50
Ngamwongwan Road, Toongsonghong, Laksi, {2 4 AC Supply ( Valt ) 225 226
Bangkok 10210 &
Location : 408/2 ﬁaaﬂﬁu‘ﬁmmua‘mmguat%a 1 g Pasition : Rar.ond,
5 ID No.:
Received Order : 03 January 2024 § S e $ 1 Z2BRTI
Calibration Date : 04 January 2024 ; 7 B 18RTD-212
Ambient Temperature : (26+10)°C 3 WiE _-:E;rz ;L c / 3 18RTD-2/3
Relative Humidity : (50 +30 ) % <L i _18RTD-2/4 |
a 5 18RTD-2/5
Calibrated by : - w 6 18RTD-2/6
7| 1eRmD27
Probe Installation Details : Dimension of Chamber : = BRI |
Approved by : a= 50 cm D= 0.40 i 9 (ref.) 18RTD-2/8
Approved Signatory o D ehi W= 0.56 i
c= 50 cm H= 073 m
Capacity = 0.16 m’
Issue Date : 16 January 2024
The Uncer are for a confidence probability of approximately 95%
This certificase may nod be reproduced otber than in full, except with the prior written
Approval of the bead of Corporale Services 3 : Eqeipment Calibration ond Testing Services.
A 0062474 a 1197875
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Equipment : Incubator Cert. No.: 24TM85
Condition As-Received : Used Item Page: 30of3
Reference : 2401-00010N-5
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUuC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(*c) (c)y | (c) (£°C) (°c) (*C) k
35.0 35.0 35.0 0.020 0.15 0.24 2
Calibration Measured Temperature ( °C ) .
& Uncertainty
Point Position
(°c) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35,043 | 34.933 | 35.015 | 34.992 | 35.019 | 34.980 | 34.843 | 34.961 | 34,285 0.32

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

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

MNote : 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 85 %.

-o0o-

a1197874

CORPORATE SERV

s
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) P
3: EQUIPMENT CALIBRATION AND TESTING
5344 PATTANAKARN ROAD SO0 18, SUANLLAD

TEL. -

RVICES e e
g VN .

ANLUANG BANGKOK 10250 bt -

NSC-TISLTISITOIS

WL20 FAX. 027199484 CALIBRATION 0068

Cert. No.: 24TMS6
Page: 10of3

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 :

Issue Date :

Incubator

Ehret

BK 4106

22162

ERTC-L-In.-022

Environment Research & Technology Company Limited
25/114 Moo 6 Soi Chinaket 1,

Ngamwongwan Road, Toongsonghong, Laksi,
Bangkok 10210

[ - e n & X
40872 vanlfudmrtuenminasaia

03 January 2024
04 January 2024
(286+10)°C
(50+30)%

Approved Signatory

16 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be reproduced other ean in fll, except with the prior writien

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services

A 0062475
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Equipment : Incubator Cert. No.: 24TM26

Condition As-Received : Used Item Page: 20of 3
Reference : 2401-00010N-6
Procedure Used :-

Callibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYS57013711 23LM115 TPA 11 Jul 2024
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.
Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- (™) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Not Available Environment during calibration
~ | Beginning Finished
Temp. (°C ) 26 29
REL.Humid. ( % ) 45 50
2 4 AC Supply ( Vait ) 225 226
[=] [<]
t g (e Position : Re el
& ID No.:
H ‘g {H2 $ 1 18-18RTD-01
: = 2 | 18-1BRTD-02
T ;L & / 3 18-18RTD-03
I “ b 4 ‘IB-_1_E_._R_TD—9_-E
2 A | ASASRAL-O5
- w B 23-18RTD-06
7 18-1BRTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 5.0 cm D= 050 o 9 (ref.) 18-1BRTD-02
b= 5.0 cm W= 0.60 m
c= 5.0 cm H= 0.50 m
Capacily = 0.15 m

a 1197873

Equipment : Incubator Cert. No.: 24TMS6
Condition As-Received : Used Item Page: 30of 3
Reference : 2401-00010N-8
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUuc* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (°C) | (*C) (£°C) (°c) (c) k
44.5 44.5 45.0 0.20 0.77 1.6 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
44.5 45.038 | 45142 | 45.077 | 45.127 | 43.812 | 44.180 | 44.402 | 44.990 | 44.497 0.85

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

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

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

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

~0lo-

a 1197872
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© 2023 by Agilent Technologies

Agilent CrossLab Compliance Services 2023 by Agilent Technologies

Table of Contents

Agilent Crosslab Compliance Services
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,;@ Service Details - 4
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Toole 7
Qualification Type: ES-0Q G 2 - - B -
Preparation : 5100 VDV o S i 4
Instrument Tests : 5100 VDV 9
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Autosampler Operation : Autosampler 1 - SPS4 10
EQPF Name: AgilentRecommended Declaration of Change Control 11
Attachments 12
EQP Revision: ES.02.50 == o - - - - a
Signatae i
EQP Publish Date: March 2020 Trensacban Loge = = R
Date: November 28, 2023 1:10:31 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, 2023 1:10:31 PM Date: Movember 28, 2023 1;10:31 PM
System ID: MY 15330001 System ID: MY15330001
Page 1/28 Page 2/28



® 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Test Summary

Purpose

This section includes the Overall Qualification Status and details for each test that meets at least one of the following criteria: (1) was
not scheduled; (2) was scheduled but not run; (3) was processed more than once; (4) passed recommended limits only when dual
limits were selected; (5) required deviation(s) or comment{s); (8) required integration event change(s). Tests that pass and do not
meet any criteria above are not included.

For a complete list of scheduled tests, see the table of contents. For supporting d tation, refer to the 15 section,

NOTE: A Pass for the Overall Qualification Status indicates that all scheduled tests were run and passed; R, |, D, and C are blank if
not applicable for that specific test.

R: runs

I: integration event changes

D: number of deviations submitted

C: number of comments submitted

Status: NS (not scheduled); NR (scheduled but not run); NC (unlocked but not completed)

Details
Test Status
R I D c

There were no rep d or re-integ d tests. All test in a pass status,
Overall Qualification Status
Pass
Date: MNovember 28, 2023 1:10:31 PM
Systam ID: MY15330001

Page3/28

2023 by Agilent Technologles

Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and delivery detalls for this service.

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
MNarme:

Location:

Local Contact Details
Name:
dob Title:

Qualification Location:

Operator Details
Name:
Job Title:

Data Acquisition Details

8008377416
AgilentRecommended

ES.02.50

Report

Environment Research & Technology Co. Ltd
25114 Moo € Soi Chinaket, Ngamwongwan Rd., Bangkok 10210

K Ralwin Posit
Supervisor Scientist
ICPOES Room

Worawit Timalkul

Field Service Engineer

Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.0.8821
Customer Data System (CDS): Es: ICP Expert
Date: November 28, 2023 1:10:31 PM

System ID: MY 15330001

Page /28



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Instrument Details
Purpose

This secton describes the as found system configuration.

Details

Spectrometer 1
Manufacturer Agilent Technologies
Name 5100 VDV
Mods| Number GBO11A
Sample Introduction Daouble pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY15330001
Firmware Revision 2894

Chiller 1
Manufacturer Agilent Technologiss
Name Chiller
Mode| Number GB4B1A
Sarial Number 1A1560387

Autosampler 1

Manufacturer Agilent Technologies
Name SPS4

Model Number GB410A

Serial Number AU15220240

Vapor Generator 1

2023 by Agilent Technologies

Protocol Details

Purpose

Agilent CrossLab Compliance Services

This section lists the revisions for 2l test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document,

Manufacturer Agilent Technologies
Name VGATTP
Model Number GBATSA
Serial Number MY15330002
Data: November 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 5/28

Test Revision Test

ES.02.50 Autosampler Operation
E5.02.50 Instrument Tests
ES.02.50 Preparation

Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001

Page 6 /28



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Preparation

Purpose

This test records a status for each preparation task for the Agilent ICP-OES

Configuration Details

Model/Serial No.: GED11A 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 Ves Yes Fate
successfully?
Was the instrument calibration performed and completed oz Yes Fass
successfully?
Test Evidence

Image Details: Was the detector calibration performed and completed successfully?

Date and Time: November 28, 2023 12:56:03 PM

Host Name: 5CG0202NQ4

Detector

Calibrate !

Last soccesstul calbeabon: 25-Nov-23 1146:10 4B

Date and Time: November 28, 56203 PM,Host Namae: 5CGO2I

2023 by Agilent Techn

Image Details:

ologies

Date and Time:

Host Name:

Overall Test Status

Agilent CrossLab Compliance Services
Was the instrument calibration performed and completed successfully?
November 28, 2023 12:56:20 PM
SCG0202N04

Istrument

et wial comfiguration dufing calibration

e |
Cabbrate v
L

Lozt rmsultn
Elemart | Vlavelanghin) | avelength B fren) | Rlesuh
A |wram nB4% D |
W [mm |an

13858

007

193836

Date and Time: November 28, 2023 12:56:20 PM,Host Name: SCGO202N04

Date: Movemnber 28, 2023 1:10:31 PM
System ID: MY15330001

Page 7/28

Pass Runs: 1
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001

Page B /28
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Instrument Tests Autosampler Operation

Purpose Purpose

This test recerds a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the This test verifies that the autosampler operates properly.
attached report.

Configuration Details

Configuration Details Model/Serial No.: AU15220240
Model/Serial No.: |Gao11A C My15330001 R | Results
i S Criteria Expe
Results Observed Result Expected Result Sty Observed Result cted Result Status
Da —
Ara the Functional Tests results within acceptance criteria? B% e £ Ve et s Yes |Yes Pass
Tikia o location(s)?
ubsystem Communicafi -
Yy MR Yes Yes Pass
| Overall Test Status
Air Flow I |Pass ?
Yes |Yas Pass s — . o e _t
Water Flow —
Yes |Yes Pass
Gas Flows
Yes Yes Pass
RF Gener
BterEi Yes | |Yes |Pass |
|
Comere Yes |Yes Pass
Optics
P Yes Yes Pass

Are the Instrument Performance Tests results within acceptance criteria?
Resolution —t i ———

Yes Yes Pass
Sensitivi — — —
g Yes ‘Yes Pass
Precision Yes Yan Pass
Overall Test Status
Pass | Runs: 1
Date: November 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System [D: MY15330001 System [D: MY 15330001

Page 9/28 Page 10/28



© 2023 by Agilent Technologies Agilent CrossLab Complance Services

Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access o 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 refars only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change mar procedures be in place in order to

intain the validat Any ct 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.

@ 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Attachments

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

Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001

Page 11/28

certificata encomp all p quisite trainings as documented in the Agilent Learning Management System called Success
Factors,
Location Category Document Name Page
EQR General Certificate of Qualification for ACE 13
EQR General Operator's training cerfificate and qualifications 14
EQR General Operator's training cerlificate and qualifications 15
EQR General Certificate of System Qualification 16
EQR General Instrument's Test Report 17
EQR General Software Verification 20
EQR Material Certificate of Analysis Wavelength calibration { Fal
Date: Movember 28, 2023 1:10:31 PM
System 1D: MY 15330001

Page 12/28



@ 2023 by Agilent Technologies Agilent CrossLab Compliance Services © 2023 by Agilent Technologies Agllent CrossLab Compliance Services

General General
Document Name: Certificate of Qual]ﬁcétbcn for ACE Document Name: | Operator's training certificate and qué!lﬁmiona
Agilent Technologies W T
Agilent Compliance Engine Self Qualification . .
g ol Certificate of Completion
Drive Serial O0593ERA Platform Revision: ACE 312112
Individual seif-guaiification reports for ench specic technique installed sre alse availasle upon request, They provide additional datails Leamer Name: _
on the general repert fram (he cancise summary and are structured by the actusl sigarithms challenged during the process. There s
et 1 i baotwean end OO program lests because some algorithms are used by several lests snd
across multiphe similar hardware companents of the qualfied systems. Title OF Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophiyte Training
Technigue Type Tests Completed Result
Ak Absorition 7 = Completion Date: August 25, 2016
Capillary Elecirophoresis 10 Confonms
i . i Agil
i & - . Certified By Company: Leaming ot Agilent
Emission Spectroscopy 3 Canforms
Gas Chromatograpty - GOME 7 Conforms
Gas Chromatograpty 28 Confarms Al Support training certil Bave the following specific Umitatlony.,
1Py tion Chromatograph:
el ¥ * i A eertificuts for Service and Suppost triring is anly valid whi ployed by Agilent iees or while working = an Agilen-authorized service.
ICPMS 5 Coraim provider, thraugh which the service employee bas angaing acesss 1o Agilant's: Safety Alerts, Service Notes, internal technical updates, update training, current
tign, technical suppart, current parts, and pars updates. Completion of wuining alone, withous being employed by A gilent Technolngses, does not
Infrared Spectroscopy 7 Canfarms qealify an individual 1o sefiely bnstall, service or maintnin Agilent products.
Liquid Chromatography 17 Canforms.
Liquid Chromatagraphy - LOMS 8 Confarms
Miicrofluidics 18 Canforms
‘Sample Preparation - Gas Chromatography 9 Caonfarms.
Sample Preparstion - Liguid 8 Confarms:
Chromatography
‘Supercritical Flid Chromatography 15 Conforms.
Sefware L Confarms.
UN-vis Spectropholometer 13 Contarms
Overall Qualification Status
{Contarms
Date: Movember 28, 2023 1:10;31 PM Date: November 28, 2023 1:10:31 PM
System |D; MY 15330001 System ID: MY15330001

Page 13/28 Page 1428
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© 2023 by Agilent Technologies

General

Document Name:

Operator's training certificate and qualifications

Agilent CrossLab Compliance Services

© 2023 by Agilent Technologies

General

Document Name:

|Certificate ar'Bysuarn Qualification

Agilent Technalogies

Certificate of Completion

Title OF Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilem
ICP-OES Systems

Completion Date: October 30, 2020

Cenified By Company: Leaming at Agilent

All Service and Support training have the fol B

A certificate for Service and Suppon training is caly valid whike employed by Agllent Teehnologies or while working 2 an Agilent-autharized service:
provider, through which the service employes hes ongoing access 1o Agilent's: Safery Alens, Service Notes, Intermal technical spdates, update irnining, cament
documentation, technical suppor, curment pans, and pirs updates. Completion of irsining alone, wilkout being employed by Agilent Technalogics, doss nat
equalify an individual 1o safely insiall, service or mainwin Agilent products.

Agitent Techaclogies

Certificate of Completion

KesniecHinme; _

Title OF Course:

AN-CE-85-11-030-A: ACE 3.X User Upstute Training

Completion Diate: Tuly 1, 2020

Certificd By Company: Learning a1 Agilent

All Service fraining have the following specific imil

A cenificase for Service and Sippon training is only vatid while employed by Agilent Techaalogies ar while warking 25 an Agllen:-auhorized service
provider, through which the service employee has ongaing sccess 10 Agilent's; Safery Aler. Service Notes, intermal technice] updsses, update training, current
dncumencation, rechnieal suppor, curvent pans, and parts updates. Completion af imining alone, without being smployed by Agilent Technologies, does nct
qualify an isdividuzl to safily instsll, service or maimals Apslent roducts.

System ID:

November 28, 2023 1:10:31 PM
MY 15330001

Page 15/28

Date:
System ID:

MNovember 28, 2023 1:10:31 PM
MY15330001

Page 16/28
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© 2023 by Agilent Technologles Agilent CrossLab Compliance Sarvices © 2023 by Agllant Technologies Agilent CrossLab Compliance Services

General =
Document Name: Instrument's Test Report
Document Name: Instrument's Test Report
Sensiivity Test Pass
Radial
Report Summary
Element Wavalangth Specification Method  Rafio Standand Blank
Instrument Mode| Al 15100 VDV ICP-
g gien! 5100 VDV ICP-QES As (188.980 nm) 2460 SABA 1111 1110 852
Instrument 10 GEO11A
Se (196,028 nm} 2410 SABR 685 B856.2 1166
Instrument Serial Number MY 15330001
: Zn (213857 nm) =1421.0 SABA 35831 52766.1 216.1
| Sofware Version 7.1.0.6821
Ph (220,353 nm} =460 SABA 1837 20118 2018
Firmware Version
Mn (257,610 o 235180 SRBA 0286, THTE.! !
S (25, ) 102862 2797639 7358
Al {396,152 nm) 234 SBR 82 arsTIg 4071.0
Test Completed On :23:1;
Ba (493,408 nm) =340 SBR 1005 1198903.7 118071
s K (766,491 nm) =18 SER a8 100E748 208715
Resolufion Test Pass Axial
Sensitivily Test Pass Elemeni Wavelenglh  Specification  Mathod  Ralio Standard  Blank
Precision Tast Pass A3 (188.980 nm) 2 208.0 SRER 2488 37386 2023
Se (196,026 nm} =150.0 SABA 1638 3040.9 2833
Resalution Test Pass Zn (208,200 nm) 22340 SHER 14020 196486 1928
E_lomcﬂ‘ Wavalangth  Specificafion  Wadih Zn (213857 nm) z1743.0 SABEA B340.9 200514.1 5748
bk b 284D fiisd Cd (214,438 nm) 242270 SABA 78062 1584215 4207
As {188,980 nm) $8.20 6.66 b
ey s o (220,353 nm} 23200 SAER 6314 16069.9 E00.3
Vo (202,032 o) B s Mn (257610 nm) 210625.0 SABA 323283 14720444 20675
Cr (206.158 nm) FEETTY 05T Cr (267.716 nm) 21048.0 SABA 43083 1558026 12863
Zn {213.857 nm) $8.70 7.56 Cu (324.754 nm) =130 SBR 578 2425848 41235
Pb {220.353 nm) 8,50 7.70 Al (396152 nm) 28.0 SER 219 2399248 104746
[+ 15 $17.20 10
L8102y ¥ i Bia (493.408 nm) 2800 SBR 2360 72352573 305272
Ba (230,424 rm) $9.40 814
e Eioan] =T 543 K {765,491 nm) z24.0 SBR 68.8 3106778 445858
Mn (260,568 nm) $20.30 1501
Cr (257.716 nm) $11.00 230
Cu (324.754 nm}) £ 25,00 17.80
Cu (327,395 nm} 514,30 1273
Sr (338,071 nm) $33.50 27,28
Ba (455.403 nm) £44.00 31.08
Sr{480.733 nm) $38.00 2111
Ba (493,408 nm) £38.00 29.33
Ba (614.171 am) $42.00 3202
Ar (675,283 nm) £74.00 64,85
K (766,481 nm) < 80.00 6251
Page 2ot 3
Page 103
Date: November 28, 2023 1:10:31 PM Date: MNovember 28, 2023 1:10:31 PM
System 10: MY 15330001 System ID: MY 15330001
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Agilent CrossLab Compliance Services

Document Name: Instrument's Test Report
Preclston Test Pass
Ragial
Elament o
Value % RSD

45 (188,980 nm) £280 074

So (196.026 nm) %260 0.65

Zn (213.857 nm) $1.50 021

P [220.353 nm) =260 051

Mn (257,610 nm) 1,50 0.28

Al (306,152 nm) 5 1.50 0.30

Ba (4093 408 nm) =150 0.60

K (766,487 nm) <150 0.20

Axial
Elerment
Value % RSD

A5 (188.980 nm) 2150 051

Se (186026 nm) £1.50 037

Zn {206.200 nm) % 1.50 0.30

Zn (213.857 nm) £1.50 0.26

Cd 214,438 nm) S 1.50 021

Ph (220,353 nm) s150 0.30

Mn {257,610 nm) S1.50 063

Cr (257.716 nm) 1350 017

Cu [324.754 nm} 5150 0.32

Al (396.152 rim) %150 0.30

Ba {493,408 nm) £1.50 048

K [786.481 nm) <1.50 053

Pape 303
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 19/ 28

© 2023 by Agilent Technologies

General

Document Name: Software Verification

Agilent CrossLab Compliance Services.

Tnstall Type: NiA

Date: Monday, Nevermber 7. 010 Time:

Windows User Name 1 Admin Uase Revisien
Numbiee:

Additional Pakaper: KA

ZIDIPMUTC  Ihost Name: SIOVDY-HP
+07.00:00}

ol Praduct Nume : ICP Espert

Tiase Reference File Namst ¢ |CFReforens e smi
Summary :

Creerll Evsbustion of breallaoos Check - PASS
File Regort Summary

Pl missing files o invalid flses found

Mo yywiem file difference found
Files Registration Report Summary
Filea Registration heck noe sepire] for this poodeet

Reglsiry Report Sumaary

Registry entries cheek not reguimd lor ibin produt

Date: November 28, 2023 1:10:31 PM
System ID: MY15330001

Page 20/ 28
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Materials Document Name: | Certificate of Analysis Wavelength calibration solution

Document Name: Certificate of-inalysis Wavelength calibration solution

%5 Agilent
- Agilent

Pariod of Vislidity: A i 1he axpirstiae date shown belenw, piavited the
CERTIFICATE OF ANALYSIS pramesriolrusidmops i tol e s i

Agilent Product Name: Wavslength Calibration Sefution for [GP-0ES & MP-AES § mg/L. B00mL. Sample it approvar:
Agilent Part Noc es10moion
Lot No: 0012930411

Ouie of relene: 18 Oonsbar 207

Dute of explrasien: 30 April 2624
Product Specifications

Starting Milarial | _CAS# | Corilied Cane. | Anahis CAST | Cwriined Cone

TTEET-2 | BA00L0ESmgL | Wa TU39 555 | 5000 2 8.025
740362 | Ge00x0msmgL | Me 5002 0.025
5100 £ 0075 5082 0025
TMDA30 | 50002 .38 mgL 5000 % 0.025
Tili434 | 8000 s amsmgL | 5e 8000 % 0028
TIbiE384 | S0t emismgl | 6 8000 % 0475
TH5E | 00200 mgL | Zn THOERE | 50003 BAZS
T5781 | 50002033 mgl

93:%!

H
SR S -

*"F“i’F

y%
g
&
£

| Matrie: 55 HND:

i Intended Use: This i Tar us &5 i ealibestion standsrd for inductively
{ICP-OES], Inducth o (ILP-MS), atomic
| abacpiice -p-m-uw llame AAS o GRAAS], mamic: {MEaES),
| ey (MRF), and ithar Aor glemestal andlysis.

| Conilication & Traceabilivy: This CRM was manufactored under 3 qualsy managemen system tha is mgisared to 10
| 9091, 18D 17034 and 1S0/1EC 17025, This CHM was prepered io the centdfind concentrations shawn obave by gravimetric
mathods using singhe-shement concentrates thet were centifmd mlng the Hlui Murﬂul CP-DE5” protecol develspad by
| NIST and see diractly tracesble 10 the NIST SRM) using high purity nirke seid
(HNDa) 3 dilund with filtsrad (0.22um). 18 M-ghm dwianized waess, Th bitances uaed in the pregaration of this CRM are
m.mhmmmmuum Allyalumetsic detimes are perfomme in Class & afibrated glaszwarn. Tha
canified Secondany vanfication of the cenifed
cancontrations was performed using IBF-GES hat weas calibrated and/or vefemnend againet NIST SAMs: 31013, 31035,
04, 3108, 3112 31122, 3114, 3140a, 31, 3134, 3136, 3128, 3149, 31530, and J168a The uncartainty sssacinted with sach
certifind concentrasion represants the expanded uncertsinty o1 the 35% confidance leval using & coversge Iactor of k=1.

Instructions for Use: Aghant recommends that the solistian ba thoenughly misnd by rapested shaking or switling of the

botthe Immedintely prio 1o v2e. To schiove the highest accurncy the snalyst should: {1) wne only pea-clesrad comainges and
121 mwnid pipening ¥ Irarm . {3} =sw @ minimum sub-sample sies of S00L (9]

maic diltions asing colbenad balinces er cantified velumstric closs & flashs sad poeties, (5] rhluuunhm-unnllu

‘same matriz oa tha origival CAM, and {E) never pour bk inta the The

loap tighly eapped wad stoved urdsr normal lsberetory condititas. Do not freezs, hant, or oxpeso te divest sunlight

Mini sty o ity

Fagm2eld

Pogu1alY

Date: November 28, 2023 1:10:31 PM Date:

Movember 28, 2023 1:10:31 PM
System 10: MY 15330001

System ID: MY 15330001
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Document Name:

Certificate of Anal

Agllent CrossLab Compliance Services

¥

ion solution

Mezard Inlaremution; Rater 1o

Dude 35 Regboaw samples of B tn

it the 17830 and 150

s Sy, T
laatuction for Uee. my daing

e o Asatar bl than specind i the

Ouality This CAM

*  Pegisteced 1 50 8991
*  Aceredited o 150 17604~

BD Cort, R, Mo, 44 100 18550201}

|ATLA Cen, Na. 2848.00)
o [50 17038

Guide 3|

No_ 18480

I
® UGE e, T4 Ay o Mbsbee i £

Fage Juld

Tasting md A e

Date:
System ID:

Movember 28, 2023 1:10:31 PM
MY 15330001

Page 23/28
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Document Name:

Ceﬂiﬁcate of Analysis Wavelength calibration solution

Agilent CrossLab Compliance Services

Date: November 28, 2023 1:10:31 PM

System ID: MY15330001

Page 24 / 28
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Electronic Signature

User Name: worawil. timakul System Io: MY 15330001
Purpose

Report Gonerated by Hostname: SCG0202N04 Print Date: November 28, 2023 1:10:41 PM
This signature page was created and published because the ACE sign-off action was exacuted, which is valid for the entire document,

DQHW ICP 5100 ENvi Research Transaction log ©
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username

and personal password. The Agilent representative who has deliverad this service understands the meaning and legal status of an Timo Transaction  Activity Typa of Transaction Optional Infarmation
electronic signature. As a trained official operator, the Agilent representative has & uniqus password and logon to access ACE and State Parformad
elactronically sign this d t. (Other e-sic can be applied to this document using 2 Document Content Management or other Hovember 28, 2023 Auda SessionCreated  Session HNone
suitable method defined in your data aceess and control procedures.) 12:54:08 PM
November 28, 2023 Start Configuralion Session None
12:54:08 PM
November 28, 2023 Audil Entitlernent Licensing User is FieldEngineer and
12:54:08 PM does not require an unlock.
Details eie
Full Name of Signer: November 28, 2023 A EqpLoaded Sessian EQP details for primany
" 12:54:32 P technigus [Es] -
Logged On User Name: #ie panit
Signature Creation Date: November 28, 2023 [PretecalPacks/EsCanfigurati
5 . onsDZ S0/Es.02.50.eqp],
Reason for Signature: Executed protocol and published this origina! version of document EOF Fila Nama:
[E=.02 50 8qp], EGP Name:

[AgileniRecommended],Prolo
ool Revision :[Es 02.50]

November 28, 2023 End Configuration Session Nane
12:54:38 PM
egula
R 9 !tlr!' Disclalmer Movember 28, 2023 Start Quaiification Session oa
- 12:5641 PM
This document provides a protocol to verify and record instrument configuration and evidence of proper operation, It has been prepared from our
interg: of as well a5 industry best practices. The d is dasi to provide an imp P ofa Novemier 28, 2023 Stant Execution Prezaration : 5100 VOV Nene
b lidation depends upen many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no ek, w"_"': Tot=:Ne Stpurdly
assacate
P or rep tions as to its sufficiency for any specific regulatory program.
Movember 28, 2023 End Exacubion Preparation : 5100 VDV: Run Count : 1
12:56:26 PM Qualitative Tast - Na setpoints
asscoated
Warranty Movember 28, 2023 Start Execution instrument Tasts : 5100 VDV:  Mona
Agilent Technologies makes no warranty of any kind to this material, including but nol iméted to, the implied warranfies er merchantability and finess for bRz N iyl Tt < o sutpoinle
assoiated
a particular purpose. Agilent Technologies shall not be iable for errors contained herein or for incidental or i in ion with the
furnishing, performance, or use of this material, Movember 28, 2023 End Exscution Instrument Tesis : 5100 VDV Run Count: 1
12EEET PM Qualitstive Test - Mo seipoints
assoclated
Page 1/3
Date: Movember 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System I0: MY15330001 System 1D: M¥15330001
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Agilent CrossLab Compliance Services

User Name: warawit timakoul

Report by 1 8C

OQHW ICP 5100 ENv Research Transaction log @

Print Date: November 28, 2023 1:10:41 PM

System id: MY15330001

Tima Transaction Activity Type of Transaction Optional Infarmation
State Perfarmed

Movember 268, 2023 Start Execution Autosampler Operation : Nooe
12:57:03 PM Autosampler 1 - SPS4:

Qualitative Test - Mo selpainis

associsled
Movember 28, 2023 End Exmcution Autosampler Operation : Run Count : 1
12:5708 PM Autpsamgler 1- 3PS4

Cualitalive Tast - Mo satpaints

associated
Novemnber 28, 2023 End Qualfication Sesslon oo
12:57:09 PM
November 28, 2023 Start Reparting Session Maone
126709 PM

Audit AceRestaried Session Nane
Nowember 28, 2023 Audit SesslonReloaded Session MNane
10450 PM
MNowvember 28, 2023 Stant Qualification Session oo
1:04:58 PM
November 28, 2023 Audit Reporting Session Report Generated -
1:08:10 PM Cestilicate
Movember 28, 2023 Auda Reporting Session Repart Genesated : Repar
1.09:28 PM
Page2!3
Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 27/ 28

‘® 2023 by Agilent Technologles

Agllent CrossLab Compliance Services

User Name: worawit timakul
Repon by Hi T

OQHW ICP 5100 ENvi Research Transaction log

Print Date: November 26, 2023 1:10:41 PM

System Id. MY 15330001

Time Transaction Activity

Type of Transaction

State Performed

Optianal Infarmation

MNovember 28, 2023 Audit Repodting
1:10:31 PM

Session

Page3/3

Report Signed : Cerlificate
POF Mame: OCHWICP 5100
EMvi
Research_20231128_Certific
ate_1,par

User Name;

worawit fimakulgagient com
Full Mame of Signer: Worawit
Timadkul

Reason for signalure:
Executed protocal and
published this criginal version
of document

Date:
System ID:

November 25, 2023 1:10:31 PM
MY15330001

Page 28/ 28



PinAAcle 900Z Preventive Maintenance (PM)

 Ba

Compang Name: ENVIRONMENT RESEARCH
PerkinEimer’ Address 25/114 M6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKS!, BA
8|
For the Better {stumentLacation);
Serial Number: PZAS19031401 PM Number: 12
Customer Name Telephol
| (if applicable): RANN sNum:n b
Customer Support Service Order
sl K. DUANG i WO0-02273780
Next PM Due
. Date PM Performed: ’
PinAAcle 9007Z Tov e -
" . Standard Labor Hours to Complete PM : 5 hours
Preventive Maintenance Report
Part Number Release Publication Date )
09370144 Rev.9 A January 2018 PerkinElmer*
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle S00Z 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 engi P | data to d ate 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 autharized PerkinEl and p ive 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.

Company Name: ENVIRONMENT RESEARCH N part of this publication may be reproduced in any form wi ar translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

ion: 25/114 M.6, THANON NGAMWONGWAN Trademarks

|n5tru ment Locatlon ° / & Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. finEl is a regi d trad rk of PerkinEl Inc. All other trad rks and regi i trads rk
not owned by PerkinElmer, Inc, or its subsidiaries that are depicted herein are the property of their respective owners.

THUNGSONGHONG' LAKSI' BANGKOK’ ]021 0 Except as specifically set forth in its terms and | of sale, P I makes no y of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and

. fitness for a particular purpose.

InStrU ment Senal NO-: PZAS1 9031 401 PerkinEimer shall not be liable for incid l or o ial d in lon with the furnishing or use of

this document.

Date: 30-Jun-2023

|PinAAcle 9007 Preventive Maintenance (PM) page 107 |




Component List Additional Tools Required for PM
Part Number ;i
Component [ Specific Model Serial # Configuration Notes (if applicable) Description Quantity Serial #
83100652 NA
Or N9307029 Electronic Flow Meter 1
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver i 03030997
N3050605 As System 2 EDL 1 16148
s N3050121 Cu Lumina HCL 1 092216-010130
Parts Lists
N3050109 Ba Lumina HCL 1 102416-040160
N3050135 K Lumina HCL 1 110716-010060
jnct ther N3050152 NI Lumina HCL 1 100516-030190
Part Number -
Descrii an N3050119 Cr Lumina HCL 1 091911-020150
(if applicable) pron Sty
BO501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling NAA

Additional Reagents and Standards Required for PM

Part Number r Expired
Descripti Batch/Lot #
(if applicable) gition Quaitty i Date (Mm/)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 | 30-Jun-2023

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

Part Number Soe i Expiration
(if applicable) Description Quantity BatchfLot # Date
NfA DI Water 250 mil. AR AR
N/A 0.5% HNO; 250 mil. AR AR

IPim\Acle 900Z Preventive Maintenance (PM) Page 2 of 7 I lPinAAc[e S00Z Preventive Maintenance (PM) Page 3 of 7 I




. 4. Electrical:
Procedure Checklist
¥ Inspect PC boards. Clean if necessary.
Use (" ) to check off those steps in the checklist that have been completed. ¥ Check instrument firmware revisions upgrade to current levels (if necessary)
¥1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
1. General: in the service log folder in the Spectrometer BM Log Viewer.
71 Review the instrument performance with the customer and document any recent 5. Optics:
problems.
e : ¥l Inspect and clean the sample compartment windows, if needed.
1 Inspect the customer log book and make any appropriate PM entries. @ Inspect and clean the furnace windows, if needed
B Perform general inspection of system for cleanliness. i/l Inspect and clean the GFTV camera |em.; if neededl.
¥l Inspect optics. Clean or replace if necessary,
2. PC Instrument Software:
6. Gasses:

Instrument Software user files/databases archived, packed, and/or deleted as needed.
¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
3. Mechanical: specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

] Verify that the air filter element is dry. Replace if ;
1 Inspect and clean all fans and filters. Replace filters if necessary erifythat theair finereiement is dry. Replate i nacessary.

#1 Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
s " 7. After PM Performa tests [THGA]:
quick connects. Replace the Y connector, P/N 09921079, if needed. ik Rl ]
1 Clean exterior of the instrument. 7.1 Furnace Gas Flows

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

Description: Ensures the flow rates are within specification.
Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole

piece p-rings as needed, P/N's BO501018 & B0501250. Grease the O-rings as needed with Parameter Specification Test Results pass/Fail
Apiezon L grease, P/N 09905148
[ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads Internal Flow Rate 250 mL/min + 25 mL/min 55 Passed

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.

! 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.

External Flow Rate 100 ml/min + 10 mL/min 105 Passed

7.2 Chromium Baseline Noise

7 Check furnace open/close function. Description: Signal to noise check.
[ Verify the operation of the GFTV Camera for proper of ion and viewing alig in the

furnace camera Tube View window. Align if needed. Parameter Specification Results Pass/Fail
¥ Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.
] Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary. Baseline Noise < 0.005 Abs. 0.0011 Passed
k1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if <0.005

needed. Refer to SDB# COSYDO8.STN Standard Deviation ) 00008 Passed
W Perform Cooling System maintenance if needed per SDB# COSY005.STN.
¥ Check auto sampler operation. 7.3 Chromium Characteristic Mass and Precision

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

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

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

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

necessary. Parameater Specification Results Pass/Fail
¥ 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. Cr mg Results % 7.0 pg/0.0044 A-s 6.6 Passed

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

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

Precision £2.0:% 147 Passed

l PinAAcle 9002 Preventive Maintenance (FM) Page 4 of 7 I I PinAAcle 9007 Preventive Maintenance (PM) Page 50f 7 I




7.4 Copper Characteristic Mass and Zeeman Ratio Additional Comments
Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio, Additional Comments Regarding the PM
Parameter Specification Results Pass/Fail o Atomic Signal (Peak area)
Zeeman Ratic = Atomic Signal (Peak area ) + Background Signal (Peak area )
Cu mp Result £16.5 pg/0.0044 A-s 154 Passed
e Pt 0.52+0.04 0.52 Passed 0.1456
8. Review: 0.1456+0.1293
¥ Review with the customer PM work performed,
¥ Review with the c routine mai e procedures. = 052

¥ Discuss recommended customer supplied materials to have on hand.
1 Attach PM sticker.

Review

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

This PinAAcle 900Z Passes ] Fails [ the preventive maintenance.

of Maintenance:

Authorized PerkinElmer Representative: Date:
30-Jun-2023

Authorized Customer Representative:
30-Jun-2023
[DO-MAMM-YYY]

[ PinAAcle 9002 Preventive Maintenance (FM) Page 6 of 7 I I PinAAcle 9007 Preventive Maintenance (PM) Page Tof 7 I
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JTAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50! 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20  FAX. 0-2710-9484

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 :

Issue Date :

NSC-TESETIS1T025
CALIBRATION 0003

Cert.No.: 24CH10
Page.: 1 of 2

Conductivity Meter
HM DIGITAL
COM-100
PONPESBE3548
NO.4

Used Item

05 January 2024
08 January 2024
2401-0077DMN-6

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

(25 +25) C
(50 + 15) %
In -house method :

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

Approved Signatory

10 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate muy niot be reproducei other than in fall, except with the prior written

Approval of the hend of Corparate Servicss 3 : Equipment Calibration and Testing Services.

A 0062387

Condition of this result of calibration
1. Reference Standard Instrument :-

Instrument Serial No.

ID No. Certificate No.

1) Thermometer 9549224  130RCO003 231435
- This Cerification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-

Cert.No.: 24CH10
Page.: 2 of 2

Due date
10 Apr 2024

- Conductivity calibration solution, CPA chem Ltd., The measurement resulls are traceable to Si
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

- Conductivity calibration solution, Thermo Scientific (traceable to NIST)

Conductivity Solution Manufacturer Lot No. Exp. date
*100 uSfem Thermo Scientific 193/01 11 May 2024
1413.0 pSicm CPA Chem 931955 30 Sep 2024
- Control Conductivity calibration solution temperature by Water bath (25:0.1) UC
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 pSlcm
Conductivity Electrode Serial No.: PONPE5863548
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
*100 pSfiem 101 pSicm 99.9 uSfem 5.1 puSlem 2.00
1413.0 pSicm 1445 pSicm 1410 pSlem 11 uSlem 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 %.
-o0o-
21196383
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itraion Geiin Calibration Cerificate ID e
$:"3%rsa:?;ss431x52:,lgc-m METTLER TOLEDO THWE?-UI;SDHE?&-ACC-TH METTI'ER TOI'EDO

Matfler-Toledo (Thailand) Ltd.
R Measurement Results
B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District
Bangna District, Bangkok 10260 Rapaatam&y
+562 723 0382
MT-TH. SeniceSupportiiimt.com NSC-TISI-TES 1 7025 Test Load: 100g
CALIBRATION 0062
As Found As Left b As Found
1 100.0000 g NiA As Left 1 .|;;- Paint
2!
2 100.0000 g A
. . . 11 )
Accuracy Calibration Certificate 3 woweg | wa 1
4 100.0000 WA
Customer g
5 99.0594 g A 2d
Company: Environment Research & Technology Co., Ltd, 6 A Il 9 14
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd., Toongsonghong T A
City: Laksi Contact: Ramita Taengthai 8 | N
Zip / Postal: 10210 9 | 100.0000g | A I
State / Province: Bangkok 10 100.0000 g MNiA
! 4
Order Number:
LRI —
0352963811 &mso MNIA
Deviation
Weighing Device
5
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Model: MS2045/01 Asset Number: ERTC-L-IN-088 B
Serial No.: 533469l53? Terminal Madel: N.I’A The " in the graph the of the In which the
1est was performed.
. Nif T i M
Building i The results of this graph ane based upon the absckute values of the differences
Floor 5 Terminal Asset No.: A fram the mean value,
Room: 504
Eccentricity
Range Max. Capacity Readability (d)
1 2209 0.0001 g Test Load: 100 g
Position | As Found Left A TN
Procedure 1| 100.0000 g _ NiA 7 od od N
2 9599 NiA /
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) 99.0509¢ | I,r ) \'.
METTLER TOLEDO Work Instruction: CPW02:20 : 100.00005 ! NiA , u- |
i i 4 100.0000 g MiA
This calibration certifi containg for As Found calibration. Mo As Left calibration was performed because the device 5 T f.!"l

100.0001 NiA ,
was not modified after As Found calibration. Therefore, results for As Left correspond 1o As Found. L — - sieesii) - — N, d ‘
|

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight, Me T T \"x. '_"x.“’ /'/
mum
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to Deviation 0.0001g NA As Found
accommodate specific calibration conditions. The "d" in the graph the of s rarig .
Temperature | Humidity the test was performed,
As Found Stert: 275°C End: 26.9°C | Start 44.1% End: 44.8 %

As Found Calibration Date: 15-Jan-2024 Calibrator:

As Left Calibration Date: A

Issue Date: 15-Jan-2024

Approved Signatol
Technlcal Manager ! Head of Calibration Center

Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 10f5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 2of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he

Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Cateson et METTLER TOLEDO Service pasmccm METTLER TOLEDO Service

TH30ET-065-011524-ACC-TH TH3067-065-0111524-ACC-TH

Emor of Indication

Remarks
As Found
Referance Value k FACT adij 1 ¥
1 0.0000 g 0.0000 g 011 mg 2 Equipment condition: Goad
2 0.0500g 0.0000g 0.13mg 2 Next calibration ding to 's proced
3 0.1000 g 0.0000 ¢ 0.13mg 2
I T Calibration data not decide by calibration labarat
| s 050009 0.0000g _ 0.13mg 2 ortien PR R
5 1.0000 g 0.0000 g 0.13mg 2 End of Accredited Section
| 6 5.0000 g 0.0000 g 0.13mg 2 The Information below and any attachments 1o this calibration cerlificate are not part of the accredited calibration.
| T 10.0000 g 0.0UDO_Q | 0.14 mg 2
8 | I 0.0000 g 0.17 mg 2
g 0001 g 100.0000 g -0.0001 g 0.24 mg 2
| 10 150.0001 9 | 150 OUOI_Q_ | 0.0UDO_Q | .34 mg 2
(1 200009 | tweeeeg | 0000t 0%mg 2
’ As Found
* Asleft
=
E
5
T For improved legibility of the graphics
2 o e T T T only increasing measurement points
= Sy i are shown and measwament points
".;» close fo 2ero are not displayed,
u
[ 150

Calibration Paints jg]

The uncertainty stated Is the expanded uncertainty at calibration obtainad by multiplying the standard combined uncertainty by the
coverage factor & — 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 55%.

The user |s responsible for maintaining environmental conditions and the settings of the weighing | wheen It was call d.
The results of this calibration certificate relate only to the calibrated item.

Test Equipment

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

Weight Set 1: OIML E2

Weight Set No.: Wss2 Date of lssue:  22-Nov-2022

Certificate Number: 182272 Caiibration Due Date: 21-May-2024

Thermo Hygrometer

Equipment MNo.: IN30Z Date of Issus: 11-0ct-2023

Certificate Number: 5G-H-00656/66 C ion Due Date:
Software Viersion: 1.23.2.187 ©METTLER TOLEDO Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDO Page d4of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Rapart Version: 21716 This is an original document and may rat ba partislly reproduced withaud the

Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.



Calibration Certificate ID
TH30ET-065-011524-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion 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 uncerainty In use: 3K
Li of L
As Found As Left
d Max
1 D.0001g 2209 Uy = 0.13 mg + 0.00484 molg R | NiA

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Vardous Net Indications (Examples)

Net Indication As Found As Li
0.02209 0,13 mg 0.59% NIA _ NIA
022009 0.13 mg 0.080% NIA NIA
220009 1 0.14 mg T ooosan NIA [ NIA
22.0000g I 0.24 mg | 0.0011% | NiA NIA
2200000 9 _ 12mg | ooooss% | NIA _ NIA

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

GWP®
Certificate

A A
qund J L:ft J

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

: |

: | 3 |

£ g

5 3

= o

; |

2 E]

5 | #

Waighing Range [%] Reading |g]
As Found As Left

Soltware Version: 1.23.2.167 @ METTLER TOLEDO Page 5of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e
Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary.

Tests Performed: o] As Found As Left Mo adjustmants/modifications made. As Lefl resulls

correspond 1o As Found.

Process Requirements

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

Safe Weighing Range

7

/,
f

\R Safe To Weigh

—

Weghng Fangs |3 Capsdy

Dmrrsrant

Whila the values in this graph raflect ctual calbratio s, the

curves are simply & visual represantation. This graph reflects As Left testing, unkess anly As Found

was pararmed
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 1of 4
Repart Version: 2,17 16 This ks an originat document and may nat ba partially reproduced withaut he

Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0127129 0.25651 g [ 038518 g | 0.64847 g | 1.33062 g
02% 0.06%0g ' 0127129 ' 019115 g 0320189 | 064847 g
0s% | 0.02532¢ | 0.05070g | 007612 g | 0127129 | 02556510
1% 001286 g [ 0025329 [ 0.03800 g | 0.06340g | 0427129
2% 0.00633 g ' 0.01266 5 ' 001899 g 0.03166 9 | 0,060 g
5% | 0.002539 | 0.00806 g | 0.00758 g 0.012669 [ 0025320

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  oa1zrizg | 0.25851 g | 038518 g I oemrg | 1mo62g
02% 0.08340 g : 0127129 | oet1sg 0.320189 | 064847 g
05% 0.02532 9 0.05070 007612 g 0127129 | 0.25551 ¢
1% " ooiEg | aoesazg [ 0.03800 I ooesog | o2r12g
2% 0.00633g ' 0.01266 | oowasg 0.03966 9 | 006340
5% 0.00253g 0.00806 g [ 0.00759 g | 0.01266g | 002532 g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NiA NiA
02% | 000005 g v | &
0.5% | 000013 g g ¥
el | ool 0.00005 g* 0.00005 g*

1% 0.00025 g v v
2% | oooos0 g v v
5% | ooz g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
Raport Version: 21716 This is an original dosument and may nat ba partially reproduced without the
Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate: METTLER TOI-EDO

TH3067-065-011524-ACC-TH

Calibrafion Certificate ID
TH3067-066-011524-ACC-TH
GWP® Certificate

Error of Indication Matiier-Toleda (Thailand) Ltd.
B46/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10280
+662 723 0382

As Found

) Control limits for various weighing tolerances MT-TH.ServicaSupport@mt.com NSC-TISI-TIS 17025
Reference Value 0.2% 0.5% % ; FALIBEATIVN.00R2
0.0000g . Dooog MNIA | MN/A | NIA | MiA | NIA L NA
50.0000 g 0.0000 g 0.02509g 0.0500 g 01250 g 0.2500 g 0.5000g 1.2500 g
100.0004 g -0.0001 g 0.0500 g 01000 g 0.2500 g 0,5000 g 1.0000g 25000 g Accu racy Calibration Certiﬁ cate
1500001g | 00000g | 00750g | 015005 | 03750g | 07500g | 15000g | 37500 | ik
200.0000 g -0.0001 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 200004g 5.0000 g HSme
Resut v | iy v . 3 v - Company: Environment Research & Technology Co.. Lid
Address: 25(114 Moo 6, Soi Chinaket 1, Ngamwangwan Rd., Toongsanghong
City: Laksi Contact: Ramita Taengthai
Control limits for various weighing tolerances Zip / Postal: 10210
Refarence Value 0.2% 0.5% 2% State / Province: Bangkok
o003 | 00o0g | NA | NA | NA | NA | NA | NA | osertemees—IILNININININI
50.0000 g 00000 g 0.0250 g 0.0500 g 0125049 0.2500g 0.5000g 1.2500 g 0352965611
100.0001 -0.0001 0.0500 0.1000 0.2500 0.5000 1.0000 2.5000 "
g : == 2 4 = 2 g Weighing Device
1500001 | 00000g | 007509 | 015009 | 03750g | O07500g | 150009 | 375005 |
200.0000 g -0.0001 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 200009 5.0000 g Manufacturer: Mettler Toledo Instrument Type: ‘Welghing Instrument
v v v v v v Modet: MS204TS/00 Asset Number: ERTC-LAN-114
Serial No.: B547728937 Terminal Model: L]
The welghing tolerance is met If the error (of indication) for each test point is less than or equal to the coresponding control Building: A Terminal Serial No.: A
limit far that particular weighing tolerance. Results at or close to the zera point cannot be assessed. Floor: 5 Terminal Asset No.: MiA
Room: 504
Ra Max. Capacity Readability (d)
1 2209 0.0001 g
Procedure
Calibration Guideline: EURAMET og-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPWOD2/20
This calibration cerificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, resulls for As Left correspond to As Found.
The sensitivity/'span of the weighing instrument was adjusted before calibration with & buili-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
accommaodate specific calibration conditions.
Temperature Humidity
As Found | Start: 268°C End:27.0°C | Start 44.5% End: 446 %
As Found Calibration Date: 15-Jan-2024 _ Calibrator:
As Left Caiibration Date: NIA -
Issue Date: 15-Jan-2024
Approved Signal
Technical Manager / Head of Callbration Center
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 4of 4 Softwers Verson: 1.23.2187 © METTLER TOLEDO Page 1of 5
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he

Form Number: F103G writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Calibration Certificate ID
TH30ET-066-011524-ACC-TH

Calibration Certificate ID
TH3067-066-011524-ACC-TH

METTLER TOLEDO Service METTLER TOLEDO Service

Measurement Results Error of Indication

Repeatability ¥
1 0.0000 g | 0.0000g | 0.0000g 014 mg 2
Test Load: 100 g 1 1 1
2 0.0500g | 00500 g 0,0000g | 0.15 mg 2
Ac o ch i 3 0.1000 0.1000 0.0000 0.15 2
0 1 (Teat Pok . X g 15 my
1 100.0000 g A As Left (Teat Point) g g | ] ! 9
| | 250 4 0.5000 g 0.5001 g 0.0001 g | 0.15mg 2
s 100.0000 g | M 3 T = = T ' T o
| 10 4d 2 5 1.0000g 1.0000g 0.0000g | 0.15mg 2
3 100.0001 g MNIA
| | [ 50000 g 50001 g 0.0001g 0.16mg 2
4 100.0000 g | NiA 3 : |
i | 7 10,0000 g 10.0000 g 0.0000g | 0.16mg 2
5 59.8995 g | M 2d e = ) ? |
p Anan 1 A | i1 0000 g 5_0.0000 q | 0.0000g | 0.19 mg L@
] I | ks o ) 3 9 100.0001 g 100.0000 g -0.0001 g 0.25mg 2
7 100.0001 g | NiA 8 | |
| 10 150.0001 g 150.0000 g -0.0001 g | 0.35mg 2
8 100.0000g | NIA T i - i
- t -~ 11 200.0000 g 199.9948 g -0.0002g | 0.38 mg 2
9 100.0001 g A I et s dedici ! 1
10 100.0000 g MiA
a 4 B
As Found
Standard
Deviation 0.00006 g | NiA
3 / A 4 i " T 4 ’ MI—“
5 =
E
5 g
The " in the gragh tia ity of the | in which the é e = | | For Impmvsf! tegibility of the graphics
test was parformed. £ e only increasing measurement po_nms
b} - are shown and measurement points
The results of this gragh are based upon the absolute values of the differences E = close to zer are not displayed.
from the mean vakse. il
Eccentricity Yl
Test Load: 100 g o
Posiion As Found As Left /_3 4 ﬂh\
| - ™ o e
1 100.0000 Nia
| El : 0d “1d Calisration Pednts [g)
2 100.0001 g NiA \
3 lt_mn_nou_g ! N.'A 1 E‘O—: The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
4 899990 g Nif | \ / coverage factor - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned rangs
5 99,9999 g NIA | \\1d -1d of values with a probability of approximataly 95%.
[ “‘“-hhfms..-/ The user is responsible for maintaining environmental conditions and the settings of the welghing instrument when [t was calibrated.
Deviabon 0.0001g NIA As Found The results of this calibration certificats relate oaly to the calibrated item,
- - The "d" in the graph rap the ility of the in which

Test Equipment

All weights used for metrological testing are traceable to nafional or international standards. The weights were calibrated and cerlified by
an accredited calbration laboratory.

the test was performed,

Weight Set 1: OIML E2

‘Weight Set No.: Wwss2 Date of Issue: 22-Nov-2022
Certificate Mumbsr: 182272 Calibration Due Date: 21-May-2024
Therma Hygrometer

Equipment Ma.: Date of Issue: 11-Oct-2023
Certificate Number: Calibration Due Date: 08-Oct-2024

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO
This is an ariginal documant and may not be parsally reproduced without e
writhan permission of $1e suing calibrasion lbarastary.

Page 2of5

Saftware Varson: 1.23.2 187
Repar Version: 2.17.16
Form Number: F103C

& METTLER TOLEDD Page 3of 5
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Calbraton Ortate 0 METTLER TOLEDO Servic

TH30ET-066-011524-ACC-TH

Galtraton Cortcat D METTLER TOLEDO

TH3067-066-011524-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Remarks . :
Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the on of the L Inty under of vof
FACT adjustment functionality activated the emors of indication. The value R represents the net load indication in the unit of measure of the device.
Equipment condition: Good
Temp Al for the evaluation of the measurement uncerainty in use: 30-10% K
Next calibration according to customer's procedure
- ' ) .
Galibiration data net decide by calibration laboratory emperature range on site for the evaluation of the measurement uncertainty in use: 3IK
End of Accredited Section L ty
The information below and any attachments to this calibration certificate are not part of the accredited calibration, As Fo As L
Max
1| ooootg | 2209 | Uy = 0.15 mg + 0.00663 mgig - R | NIA
To aptimize the stability of the linearization, besies 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 squation.
Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Net Indication As Found
002209 | 0.15mg | 0.68% | A MiA
02200g | 015 mg | 0.068% | NiA | NiA
220009 0.16 mg | 0.0075% NI NiA
22,0000 g | 0.30 mg | 0.0013% | NiA NiA
220.0000 g | 16mg | 0.00073% | NfA | NiA
E z
z £
g
B ]
£ 5
2 2
i ;
| 2
Wieighing Range [%] Reacng [g]
As Found As Left
Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 40f 5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 5of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he
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Attachment to Calibration Certificate:
TH3I067-066-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Attachment to Calibration Certificate:
TH3067-066-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

A A
Fsund J L:ﬂ «

The weighing device meets the given
process reguirements.

The weighing device meets the given
process requirements.

Minimum wedghts for different walghing tolerances and safaly faclors

Safety Factar
— - - 2 - —
1% | 015156 g | 0305159 | 046083 g 0.77857 | 1.61241¢
0z% | ' 022810 g [ oaserag 077857 g
05% 0.09089 g | ots156g |  o030515¢
1% 001507 g | 0030159 | 0.04526 g 007853 g | 015156 g
2% 0.00753 5 001507 g ' 0.02281 g [ eosmog 0.07553 g
5% [ 0.00301g | 0006029 0.00804 g [ 0.01507 g 003015 g

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

Tests Parformed: /1 As Found As Left No adjustmentsimodifications made. As Left results

carespond to As Found.

Process Requirements

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

Safe Weighing Range

Flewrios Uases smenai Uncsrmsay 4]

[I——r——

g I 1%

Safe To Weigh
_\_\-\_‘_‘—‘—~—\_

Wesghang Rangs o] Faceats

-
./
\\\‘_.

‘While fhe vaues in this gragh reflect the actual cafibration results, the maasurement uncartainty curves are simply & visusl representation, This graph reflects As Lelt testing, unless only As Found
WRS P

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 10f4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

As Left Minimum Weight Table
Minimum weights for differant waighing tolerances and safety factors
Safety Factor
Tokrance | 1 2 | 3 5 10
0.1% 0.15156 g 030515 0.46083 g [ oamesTg 161241 g
02% | 007s53a | 015156g ' 022810 g | oaszrag 077857 g
05% | 0030159 0.06038 g ' 0.09069 g [ oasseg | aasisg
1% [ 001507 g | 003015 g 0.04526 g | 007553 g 015156 g
2% | ooorsag 0.01507 g ' 0.02261 g | ooarmog 0.07553
5% 0.00301 g 0.00602g [ 0.00804 g 0.01507 g | 003016

v’ Pasgs: The determined minimum weight meets the requirement for the smallest nat weight.

At these net minimum welght values, the measurement uncertainty of the weighing device is egual to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
af 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 ocourred. 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. I "M/A" is shown above, no appropriate value could be calculated.
2 METTLER TOLEDQ is not responsible for the definition of the process requirements

Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 2of 4
Rapart Version: 24716 This is an original document and may rat ba partislly reproduced withaud the
Form Number; F1030 written parmissian of the issung calibration leboralory,



Attachment to Calibration Certificate: METTLER TOLEDO C

TH3067-066-011524-ACC-TH

Attachment to Calibration Certificate: ME‘I’TLER TOI_EDO

TH3067-066-011524-ACC-TH

GWP® Certificate GWP* Ceriificate
Ermor of Indication
As Found
Results Summary
Control limits for various weighing tolerances
Repeatability Eccentricity Error of Indication Reference Valus 0.2% 0.5% 1% 2%
As Found v | v v bggeng | o0bg | Mk | 0 WA | WA | N ] O NA | WA
Il as Laft 7 | v 1 v | 50,0000 g 00000g | 002509 | 005009 | 012509 | 02500 | 05000g | 1.25009
& = Fasead - 100.0001 g -0.0001 g 0.0500 g 01000 g 0.2500 g 0.5000 g 100005 | 250009
< saiad 150,0001 g -0.0001 g 0.0750 g 01500 g 03750 g 0.7500 g 1.5000 g 3.7500 g
= Faile B oo _ I e O | oeneud | i | - |
200.0000 g -0.0002g | 0.1000g 0.2000 g 0.5000 g 1.0000 g 20000g | 500000

ol T - v v v ¢ |

Repeatability

Caontrol limits for various weighing tolerances

Test Load: 100 g Refarance Valus ] 0.2% 0.5% 1% 2%

0.0000 g 0.0000 g NIA NiA MNiA NIA MiA NIA
L Eitatt 5000000 | 00000 | 00250g | O00S00g | 01250g | 02500g | 05000 | 1.2500g
Tolerance Controd Limit Std. Deviation Sid. Deviation 100.0001"@ T 0.0001 g T 0.0500 g T 0.1000-9 T 0.2500 -g I 0.5000 n 1_0000'5 2_5000'9
0.1% il Wi WA 1500001 g . -0.0001g | 0.0750 g 0.1500 g | 0.3750 g 0.7500 g 1.5000 g I 3.7500g
0.2% 0.00005, ¢ X X 20000009 | -00002g | 01000 | 020009 | 05000 | 1.0000g | 20000g | 500009
vas P ¥ 0.00006 g* e 0.00008 g* = v . v . " . e v . v
1% 0.00025 g v ~
2% 0.00050 g v v The weighing tolerance Is met f the error (of Indication) for each test paint is less than or equal ta the corresponding contral
5% 0.00125 g v v limit for that particular weighing tolerance. Results at or dose 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 egual to the comesponding control limit.

Eccentricity
Test Load: 100 g
As Found | As Left
Toleranca Controd Limit Deviation Result Deviation Result
0.1% 0.0500g | v | v
0.2% | 0.1000g v v
0.5% 0.2500g v v
- 0.0001 g 0.0001 g
1% 0.5000g v v
2% | 1.0000 g v v
5% 250009 v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit,
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 3of4 Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 4
Report Versicn: 21718 This is an ariginal document and may not be parsaly reproduced without fie Rapart Version: 24716 This ks an originat document and may nat ba partially reproduced withaut he

Form Number: F103G writhen permiission of fie ksuing calbrasan lbaratary. Form Number: FI036 wriien parmission of tha issuig calibration laboratory.



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

544 BATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 g Equipment : Hot Air Oven Cert Noy' 25TMI2
TEL.0-2717-3000-20  FAX. 0-1715-0484 CALBRATIN oora Condition As-Received :  Used ltem Page: 20f 3
Reference : 2401-00010N-2

Procedure Used :-

Cert. No.: 24Twg2 Callbration were conducted using calibration procedure CP-OT02 according to direct measurement

. . . Page:-1'ob 8 methad with Data Acquisition which connected with R ce Temperature D ( RTD ) and
Certificate of Calibration Thermocouple Type T.
The temperature scale used was based on ITS-90.
Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard instrument:-
Manufacturser : Binder Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013823 23LMEE TPA 25 Mar 2024
Model : FED 115 E2 2. This certificate is valid only to the tem calibrated on date and place of callbration.
3. This certification is traceable to the International System of Unit.
Serial No. : 11-22823 Remark : TPA : Technology Promotion Association ( Thalland - Japan )
Result of Calibration :- (*) Without Adjustment
ID No. : ERTC-L-In.-076 Function of UUC* : Temperalure Source
Fresh air setting : Close Envircnment during calibration
Submitted by : Environment Research & Technology Company Limited. Beginning Finished
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road, Temp. {°C ) 30 33
Toongsonghong, Laksi, '—o(z . REL Humid. { % ) 53 a1
Bangkok 10210 AC Supply { Vit ) 226 225
Location : Laboratory (ERTC) 2 o
& b Ref. Std. ID No.: @
Received Order : 03 January 2024 H (‘_3 : Hiz $ Calibration Point
Calibration Date : 03 January 2024 r 2 i =
Ambient Temperature : (26:10)% el j—’- 2 /’ sy, el () (G
Relative Humidity : (50+£30)% D - b 1 21-17RTD-01 | 22-17TC-01
Calibrated by : W he 2 21-17RTD-02 | 23-17TC-02
3 17RTD-03 18-47TC-03
4 23-17TRTD-10 | 19-17TC-04
Approved by : Prabe Installation Details : Dil ion of Chamber : 5 17RTD-05 19-47TC-05
Approved Signatory a= 50 em = 0.40 m 6 17RTD-06 | 19-17TC-06
b= 50 om - 0.60 i 7 17RTD-07 | 19-47TC-07
s B0 e o 048 m 8 23-17RTD-08 | 18-17TC-08
Capacily = 0.12 mw 9 (ref.) | 23-17RTD-08 | 19-17TC-08
Issue Date : 16 January 2024
The Uncertrinties are for a confidence probability of approximately 95%
This cordificale may nol be reproguced oibier than In full, exzept with the prior wrilton
Approval of the head of Corpornie Services 3 : Eqaipment Calibrition aid Teding Services.
A 0062471
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Sar—mnE
CORPORATE SERVICES 3: EQUIFMENT CALIBERATION AND TESTING SERVICES Y ﬁ\ 5

i

5340 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOX 10250 Zd"""'—""'""\? - - - 3
Equipment : Hot Air Oven Cert. No.: 24TM92 TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALRATION oot
Condition As-Received : Used |tem Page: 3of 3
Reference : 2401-00010MN-2
Result of Calibration :- (*) Without Adjustment Cert. No.: 24TM83
Function of UUC* : Temperature Source . . . Page: 1o0f3
Fresh air setting : Close Certificate of Calibration
Calibration| UUC* uuc Temperature Temperature Overall | Coverage|
Poink Setting | Reading stability uniformity Variation| Faclor Equipment : Hot Air Oven
(¢} [ (cy | (°c) (£°C) (c) (°c) k
104 104 | 104 010 18 2 2 Manufacturer : Memmert
180 180 180 0.27 4.4 5.0 2
Calihfat]on Measured Ten?pferature( °C} Uncertainty Model : UF 110
Point Position
(') 1 2 3 4 5 6 7 8 9 (ret.) (£°C) Serial No. : B414.0652
104 104.379 | 103.463 | 103.443| 103.893] 104.213| 103.223 | 105.222 | 104.297 | 103.494 0.77
180 | 179.045|177.562| 181.299] 179.300| 180.773| 177.931 | 182.136 | 178.131] 178.018 1.6 ID No. - ERTC-L-In.-098

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. Submitted by :
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

lemperature at the reference location which are observed at the same time or at as close an observation time as Toongsonghong, Laksi,
possibla to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Bangkok 10210
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation, -

UUC* : Unit Under Calibration Location : Laboratory (ERTC)
Mete : The reported uncertainty of measurement was included stability and excluded uniformity .

Environment Research & Technology Company Limited.
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road,

Received Order : 03 January 2024
The reported uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage Calibration Date : 03 January 2024
factor &, providing a level of confidence of approximalely 95 %. Ambient Temperature : (26£10) °c
Relative Humidity : (50+30)%
-olo-

Calibrated by :

Approved by :

Approved Signatory

Issue Date : 16 January 2024
The Uncertainties are for a confidence probability of approximately 95%
This eertifieate may nat bie reproduced otbér than in full, except with the prioe writien
Appeoval of the head of Corporate Services 3 : Equipnent Calibration and Testing Services.

a 1197680

A 0062472
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Equipment : Hot Air Oven Cert. No.: 24TM23
Condition As-Received : Usead ltem Page: 20of 3
Reference : 2401-00010N-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-90.

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013823 23LME6 TPA 25 Mar 2024
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.

Remark : TPA : Technology Promation Association ( Thailand - Japan )

Resuit of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
| " | Beginning Finished

Temp. ( °C ) 30 30

T, . RELHumid. (%) 53 53

AC Supply ( Volt ) 226 225

[=] =]
1 3
3 o Ref. Std. ID No.: @
H & 1HEZ Calibration Point
¢ i $
v7 Position :| (104)°C (180)°C
Wiz ;L = e
- b 1 21-17RTD-01 | 22-17TC-01
w - 2 21-17RTD-02 | 23-17TC-02

3 | 17RTD-03 18-17TC-03
4 23-17RTD-10 | 19-17TC-04
Probe Installation Details : Dimension of Chamber : _5 HRTD-05 18A7TC05
a= 50 em D= 0.40 oy B 17RTD-06 19-17TC-06
b= 50 em W= 0.56 i ¥ 17TRTD-07 18-177C-07
e= 50 em H= 0.48 = 8 23-17RTD-08 | 19-17TC-08
Capacity = 0.11 m 9 (ref) | 23-17RTD-08 | 19-17TC-09

a1197879

Equipment : Hot Air Oven Cert. No.: 24TMS3
Condition As-Received : Used Item Page: 30of 3
Reference : 2401-00010N-3
Resuit of Calibration ;- (") Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Close
Calibration| uUuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variati Factor
(*c) () | (°c) (£°C) (°c) (°c) k
104.0 104.0 104.0 0.075 1.2 24 2
180.0 180.0 180.0 0.41 34 3.9 2
Calibration Measured Temperature { °C )
£ u 1y
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
104.0 105.068 | 102.783 | 103.238 | 103.6095 | 104.855 | 103.867 | 102.799| 103.295 | 103.959 0.42
180.0 179.954 | 177.587 | 177.414 | 178.118 | 181.087 | 179.869 | 179.584 | 178.045 | 180.704 1.3

Average" : The average of 30 values in each position,

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

Nate : 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 epproximately 95 %.

-o0o-
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CrossLab

Fross beighe 1o Dutarre:

; Agllent 7890 GC Preventive Maintenance Checklist
Agilent

CrossLab

From Insiglt ta Outcoms |ntr0ducti0n

Agilent CrossLab Start Up Services Customer Information

H = Customers should provide all necessary operating supplies upon request of the engineer.
Ag | I e nt 78 9 0 Ga S Ch rom ato g ra ph = Acustomer representative should be available to the engineer while performing the preventive

. s maintenance procedures.
Prevenh\{e M aintenan ce Ch QCkI Ist * Any parts, not included In the Parts Lists section of this document, are ot part of the
recornmended 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

+ Formore infarmation about Agilent Technologies services, please visit our website using the
following URL: ht'tp.'waw.agi!ent.comx’en-l.ls.fpmductsfc:nsslab-instrumznt—sendces!sewice—repair

5 ntiv = iiles factn reanded ice for your analytical instruments to assure * The Agilent Community is an excellent place to get answers, collaborate with others about
Agilent Preventive Maintenance provides oy re il Yo el Bl applications and Agilent products, and find in-depth documents and videos relevant to Agilent

iabl ion ai ura results. p
Falfable operation snd e accuacy of waur s technologies. Visit https://community. agilent.com/welcome.

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

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. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities. *  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: hitps://www.agilenl.com/en-us/agilentresources.

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

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

= 78908 Manuals are also available on Agilent.com:

o Safety
https:.-'!www.agirenl_cum.-’csflibrarwuserrnanuals!puhllcf}'agﬂB,_Safety.pdf

o Installation and First Startup
https‘.f{www.sgi!em.mm!csflIhrarwusermanuals!PubEic.-’?sQOB_lnstaliation.pdF

o Operation Manual
ht‘tps:ﬂwww.agilent.cumftsﬂibraryfusemanualsfpuincf?BGOB_Operation.pdf

o Maintaining Your GC
https://www agilent com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.00, Issued: December 30, 2020

Agile Document Number: DOOD7063

DE number: 44166.7597222222 Page — of =
© Agilent Technologies, Inc. 2020
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CrossLab Agilent 7890 GC Preventive Maintenance Checklist ek

Agilent 7890 GC Preventive Maintenance Checklist
From Iresight o Gueeere

; ; - System Information

Service Engineer’s Responsibilities y Informatio

= Contact the customer and ensure that all necessary supplies are available before the preventive a E;z‘::‘ this box If an instrument configuration report is attached instead of completing the table
maintenance visit. :

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

+ Complete empty fields with the relevant infarmation. Instrument System Name and ID 61(1."&\9 |
+ Complete the relevant checkboxes in the checklist using either a *X" or tick mark "v*. ! m b |
+ Check "Section not applicable” check hoxes to indicate services/tasks not delivered, as appropriate. Instrument System Site and v 2( Toebii T : _|
* Complete the Preventive Maintenance service in the arder of the tasks listed. Location o Envivonnes “1 Eﬂ?m"‘j\ SR i "“-qPﬂ! C’“ .’!’f}_- il
+ Complete the Service Review section tagether with the customer.
* Complete the fields for page numbers at t_he foot offeach selected page : _Llst_: = _r T = S N T Listthe Serial Numbers of each |
+ Complete the total number of pages fleld in the Service Completion section ¥ o b oduct Component
*  Askthe customer to sign the Service Completi fon including the cust 's and your | ; )
signature. L _6"54%1}‘__ —_— ! CJ'\H‘{’[M. i i
L Y ) k1 - CNjpgooe 131 = |
Additional Instruction Notes > Sl | CEr aNBalY
|
14 | |
= Check for any active service notes for this unit. If there are any applicable "Safety” or “Modification e - ES——
Recommended” Service notes, plan to implement the changes on this unit befare doing any | 5
qualification service. 5 i |_ - ) |
+ Do not implement firmware updates, unless you get approval from the customer and are sure that | 1
they are compatible with the instrument control software. 7l |
| a
—_ S
9,
10.
Preparation

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

0" 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.

Revision: 2.00, Issued: Decernber 30, 2020
Agile Document Number: DO007063

DE number: 44166,7597222222

© Agilent Technologies, Inc. 2020
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CrossLab

Agilent 7890 GC Preventive Maintenance Checklist
Firom Intichy ta Duseesry

Preventive Maintenance Procedure

Clean and inspect GC

Eﬁ Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans,
o’ Inspect internal connectors for proper contact and placement.
EI/ Reconnect Power to the GC. Power the GC on and verify the power on selfest passed.
@ Verify oven motor spins freely and turns on with the oven door closed: off when the doar is opened,
D"‘Verify operation of all other fans - the inlet and EPC cooling fans.
_D/Verlfy ovenintake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

O 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 (S5L),
Muilti-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Imerface (VI).
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.

E!/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.

Revision: 2.00, Issued: December 30, 2020

Agile Document Number: DO007063

DE number: 44166 7597222222 Page __ of __
® Agilent Technologies, Inc. 2020

CrossLab

Agilent 7890 GC Preventive Maintenance Checklist
From bucht i Duzgee

ALS Maintenance

O Section NOT applicable
OV Cheek all cabling and configuration settings between GC, tray, and injectors.
@ Vacuum of remove 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

ca/ Restore the normal operating conditions or customer method using the Browser interface or Data
System.
_Purge the system with carrier flow for 15 minutes
O _Bake out the system, then restare the normal operating conditions
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.
cﬁ Perform a chemical checkout. I this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of bath 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: 2.00, Issued: December 30, 2020
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Fiom ey 3o Ousreng

Signature Page

Service Review

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

P.‘l/ Record the Preventive Maintenance service aclivity in the customer's m':ords‘-flogbook.
Update/reset instrument maintenance counters as appropriate.

@ Affix the PM sticker o the system or instrument logbook based on the customer's request.

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

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.

0O Supply the customer with a copy of the Smart Alerts fiyer.
QO Describe Smart Alerts to the customner.
O Install Smart Alerts if requested.

7890 GC Test Results Table

Detector Signal Outg Before PM Service | After PM Service

Front detector output My Y.t

Back detector output (’ NI

AUX detector cutput ) i o
Pressure decay test Expected test result | Actual test result

Front inlet pressure decay test Pass Do

Back inlet pressure decay test Pass fogs N

Revision: 2.00, Issued: December 30, 2020

Agile Document Number: DO007063

DE number: 44166,7597222222 Page __ of __
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Agilent 7820 GC Preventive Maintenance Checklist
From kst o Busere

7890 Parts List Table

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/8 ‘l
SSL Capillary Inlet PM kit, split 5188-6496 7B90A/B |
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 TBY0A/B J
Washer N P
S5L Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Woal /
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/8B
Split Liner -
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B |
Split vent trap PM kit, single cartridge (for MMI, | 5188-6405 7890A/B \
PTVEWVI)
MMI Cleaning Kit G3510-60820 7890A/B I
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B /
PTV Septumless Head Teflon Guide 5182-9748 7890A/8 \
Ignitor (glow plug) assembly with O-ring 19231-60680 78904/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N (I
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7820A/B 1
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
FID base Nip
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B
with packed FID base A
Standard .011-inch FID Jet for capillary celumn | 19244-80560 7890A/B /
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 78%0A/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 Gapillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B I‘
Washer |
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8 /
Single taper with Glass Woal
**FID Collector Replacement Kit, if needed 61531-67001 7890A/B j
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Agilent 7890 GC Preventive Maintenance Checklist
Fom I b oo Dhezeerny

From Insight 1o Ouicome

Agilent Preventive Maintenance Services

Agilent GCMS
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, Preve I'I'l'IVE M a Il‘ltenan ce

Service Engineer Comments

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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Service Completion
(00L 4 (5536 Date service completed 4 N‘W 2073

Service request number

Customer

Agilent signature

Total number of pages in this document
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Agilent
Agilent GCMS Preventive Maintenance Checldist CrOSSLab

Fram [nsight 1o Outcome

Introduction

This checklist covers the following model(s):

Jlﬂ,e Model

sQ 5973 Series MSD
sq 5975 Series MSD
sqQ 5977 Serles MSD
TQ 7000 Serles MS/MS
Tq 7010 Series MS/MS
qToF 7200 Series QTOF
QTOE 7250 Series QTOF

Customer Information
= Customers should provide all necessary operating supplies upon request of the engineer.

s A customer 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,

= [fa 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.

Customer Responsibilities

Customers 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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From Insight to Duscome

Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

Iﬁ/ 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.

Important Customer Web Links

= Toaccess Agilent training and education, visit http://www.agilent com/chem/training to lsarn
about training options, which include onling, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

= Toaccess the Agilent Resource Center web page, visit https://www.agilent. cam/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment
* Chemical Standards

«  Analysis

* Service and Support

*  Application Workflows
= The Agilent Community is an excellent place to get answers, collabarate with others about

applications and Agilent products, and find in-depth documenits and videos relevant to Agilent
technologies. Visit https://community.agilent. corn/welcome

« Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at http si/fwww.youtube.com/user/agilent

= Need to place a service call? Flexible Repair Options | Agilent

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.
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From Ensight to Chitzoms

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

Agllent GCMS Preventive Maintenance Checklist :
From Insight to Ouicoma

Instrument Maintenance

« Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate. Select the appropriate service to be performed.

= Complete the Preventive Maintenance services in order by sections: Review, System Checks,

Pump maintenance, Cleaning System and Filters, then System Post Check. O Interim Preventive Maintenance (when available, is typically 6 moriths or at the request of the

customer)
o The tasks in each section may be completed in the most logical order relevant to E(Major Preventive Maintenance (Yearly)
hi . i i i i 1 A . :
the system. Complete the Service Review section together with the customer O Enhanced Preventive Maintenance (when availzble, is provided "As needed")

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

* Add relevant page numbers to selected pages and complete the total number of pages field in System Information
the Service Verification section
O Check this box if an Instrument configuration report is attached instead of completing the

= Complete Signature Page and attach Signature Page to Service Order. table

Instrument System Name and ID GL’,I’\‘;

Additional Instruction Notes
bemutom Sl oo | By tenven) Régeardh & Techio log y Coyltd.

= 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 instrurnents and systemns. Two preventative n = T
maintenances (PMs) per year are recommended, the Major PM Service will be performed List System Comy Product List the Seri of each Comp
annually with an Interim PM performed 6 months after the Major PM. 1. GroFe Ustz0 2M0 1)
2
Definition of the Task/Recommended items within the document 3
4.
Task Recommended g
Yes Ne Interim Major As Neaded &
s Yes selected means that the task was dane or the
part was required 3
i No selected means that the task was not done o Preparation
the part was not required. E{ ) o it g )
v Interim selected means that this task is E{ DIS(‘}LISS any specific issues with the customer before starting.
recommended to be dane at &-month intervals Review the instrument logbeok for recorded problems and comments.
Major selected means that this task is Save instrument control settings before starting the procedure.
recammended to be done yearly; if the customer Perform a general inspection of the system for cleanliness.
v would like a service to be done at the 6-month Il{ gen ) P 2 2 -
interval then the service could be purchased Check for proper installation of parts, assemblies, sensors etc.
As needed selected means that the task was IZI/ Check system for required installation of components and implementation of Service Notes
o dore, or the part was used as needed. For Check firmware version(s). Updating to the most current versions is strongly recommended,
example, there could be twa types of filters that Verify with the customer before updating.

could be used, and this was the one selected

Revision: A.05, Issued: July 2023
DE Number DE48526731 Page__of
® Agilent Technologies, Inc. 2023

Revision: A0S, issued: July 2023
DE Mumber DE48526731 Page___ef _
@ Agllent Technologies, Inc. 2023




; Agilent
C F\Ei'gfg La b Agilent GCMS Preventive Maintenance Checklist Cr 0SS La b

Agilent GCMS Praventive Malntenance Checklist

From Insight to Duteame
From lsghe 18 Coacig Yes/No O O Wet Mechanical vacuum pumps
Preventive Maintenance Procedures O = & |Discuss with customer the need for mare frequent ol changes It the o115 diry
oo & Don't use mist filters with Chernical lonization,
[ Service Not Applicable O O° © & |Perform ant-suckback valve test. Power on Gnil side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no ol retums up vacuumhose. |

Interim / Major Preventive Maintenance - GCMS . . : )
Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps

Yes/No Interim/Major |Description = Djaphragm

[=jili=] o] [=i] Perform general inspection of system for cleanliness

[ O & @ |Discussanyproblems the customaris having with the instrument @ senvice Not Applicable

Tzi/ [u] =] Review customer maintenance records and exclude maintenance an recently serviced items Yes/No O DO T hanical pumps - Diaphrag

B 0O i) = Review the most recent autotune report. This will give a starting point for evaluating spectral Yes/No Interim/Major |Description
—_MME@ﬂMl oo B ® Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.
Interim / Major Preventive Maintenance — System Checks 90 ® ® [Ckarairflow paths of dust

o0 = = I vacuum is poor, then replace the diaphragm pump.
[ Service Not Applicable 00 & @ [Perform ant-suckback valve tesl. Power on unill side plate s held closed, power off and
check that side plate holds closed,
System Checks

Yes/No Interim/Major |Description Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
ﬁ! 8] @ | Verify that calibration peaks were seen prior 1o staring the P - Scroll

[ ] =] & Vent the instrument ﬁ §

a a B ® Inspect vacuurn hoses, pump, exhaust tubing, and power cards for excessive wear, Fervioe N Applicabla

@ 0 @ & |Visualyinspect callbrant levels — FFTBA PFOTD (f appl), IRM (1 appl). Refll ¥ avalable. Yes/No O O Dry Mechanical vacuum pumps - Seroll

@ O © @ |Lookforany obvious extemal darnage or problems. Yes/No Interim/Major |Description

|'|.T:|’ [= = ] Clean airintake(s). Cosmetic cover(s) may need ta be remaoved, . oo o=@ Replace the tips seal on the IDP pump.

@ o B =B Verify system line voltage meets instrument specifications: Yes B No O oo & @ ﬁﬁ?ﬁ;ﬂﬁﬂﬂ:ﬁ.m vacuum = Rough vac pressure, turbo power demand, poor
O@ =2 & Far Hydrolnert systerns, verify cuslomer is running hydrogen: Yes O No OJ J SR — e T

x . . i oo ® & |D|'scuss ‘with customer the need for more frequent changes, If needed,

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps == - rlnm SR T ooy G Tl T e Tl s e e
[ Service Not Applicable oo B @ ;:;m:g;:cgﬁg\;;u;:s;%wa an until side plate is held closed, power off and

YesfNo O & Wet Mechanical vacuum pumps

Yes/No Interim/Major |Description

[=~3 ] Check for evidence of ol leakage. Check purnp gasket for leakage.

og O B2 GC/MS 50 with diffusion pump; drain and replace diffusion purmg oil.

o8 & Drain and replace mechanical purmp il

Oy B @ Replace Oil Mist Filter If applicable. )
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From lnsght ta Outcome

Interim / Major Preventive Maintenance — Cleaning System and Filters

O Service Not Applicable

Cleaning System and Filters
Yes/Mo Interim/Major |Description
Fans
L o G Remave dust from fans and vent covers.
o o F & Verify fans are functional and that there is enough space around the

instrurnent for proper cooling.
Source cleaning (all sources except Hydrolnert)

=
]
(]
&

Open analyzer and remove the source.
Disassernble, Clean, Re-assemble source (7200, also, rermove and clean

entrance lens)

oao o @ Re-install source and close analyzer.

El
m]
o
8

Hydrolnert Source

Source MOT to be abrasively cleaned. No cleaning required at PM, If &
decrease in performance is observed, recommend to the customer that

oe 0O o filsments, insulators (repeller and extractor), extractor lens, and repeller lens
may need to be replaced to restore performance. Hydrolnert source should
not be run with helium carrier.

Filters

0 e o @ Replace AMSH-2 Heliurn gas filter (collision cell gas) — if applicable

oo o o Replace RMSN-2 Nitrogen gas filter {collision cel gas) — if applicable.

D68 o Replace RMSHY-2 Hydrogen gas filter {Hydrolnert and JetGClean) - if
applicable.

EE I CP17973 - Ges Clean GS/MS Filter (for He, N2 or H2 carrier) ~ if required

[

L0y o 5190-9071 - Methane Gas Filter (CI systems) - if applicable

—
Guidance: Gas filters need to be changed only If required (je Indicating traps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)
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From knsight to Owscome

Interim / Major Preventive Maintenance — System Post Check

1 Service Not Applicable

System post-check

Yes/No Interim/Major |Description

@ o @ |Pump system back down, Wall untl syster stabilty has been achieved.
(] =i} ] Verify system vacuum reading(s} via the gauge controller.

o o =1} =] Leak Check

a =] =] Verify system in manual tune

oo [=] Compare against previous tune file report(s)

[ ] B o Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
T 0 B ™ Cheé: manually that you have calibration peaks.

D0 B & El Autotune Performed

Guidance: If the PM Service is performed prior 1o a qualification service, then use the qualification procedureas g gm

for final instrument setup and checkout.

Service Review

@ Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.
Ef Record the PM event in the Smart Alerts logbook, if applicable.
@ Update/reset instrument maintenance counters as appropriate.
2 Affix the PM sticker to the system or instrument logbook based on the customer's request.
[ Complete the Service Enginaer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

of Ifthe instrument firmware was updated, record the details of the charnge in the Service
Engineer's Comments box. Systemsin a compliant environment may need additional
documentation.

IZ( Complete Signature Page and attach Signature Page ta Service Order.

Test Results

I Test Description Expected Test Result Actual Test Result J
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Agllent GCMS Praventive Malntenance Checklist From Insight to utcoms

From Insight to Dutcoms . .
el Parts for consumption during PM
Slgnature Page Common 0il and MS Gas Filters - 5973/5975/5977/7000/7010/7200/7250 Series
Part Description Part Number Interim Major  As Needﬂ
Service Engineer Comments (optional) Agilent AVF Platinum, 1 quart 5191-5851 v v v
Helium gas filter* (collision cell gas) - if required RMSH-2 v o
If ther_e are any specific points you wish to note as part of_performlng the service review or Nitrogen gas filter*(collision cell gas) - if required RMSN-2 v v
other items of interest for the customer, please write in this box. )
Hydragen gas filter* * {Hydrolnert and JetClean) - if N v ’
requi MSHY-2
Chernical lonization Gas Purifier (T systems)
{Methane) - if required 51909071 v N
ﬂf,ffiia" GS/MS Filter (for He, N2 or H2) - if cP17973 " 3
# Gas Clean Filter Kit GC/MS 1/8 in [completa
replacement kit - bench mounted) = if required Cr17974 ¥
# Gas Clean Carrier Gas Kit for 7890 for He, N2 or
H2, Bracket, Mount and Filter - i required oRLI%as v
# Gas Clean Carrier Gas Kit for 8890 & 8860 for He,
N2 ar H2: Bracket, Mount and Filter — if required ceieEm v
Gas filters need to be changed only If required \ie Indicating traps show color change, or if Big Universal Trap are
approaching saturation based on time installed or number of gas cylinders changed for that trap)
* Big Universal Trap (BUT), 1/8" fittings
* Hydrolnert and JetClean Systems
# Alternate Gas Clean kit part numbers. A Gas Clean filter |s included in the kits. They are anly necessary if replacing
carrier ges Big Universal Traps with indicating traps
MS Maintenance Supplies for 5973/5975/5977 Series
Servi ce Verificati on Part Description Part Number Interim Major  As Needed
0-08
Diffusion pump fluid (Diffusion Purmp Modeis) 2042 02 v L
Service Request Number: Date of Service Completion; Ty
Exhaust oil mist trap (threaded) Edwards/Pfeiffer G109%-80039 v v v
6006 70981y 24 Noy @09 DS42 0il Mist Eliminator 3/4G & 3/8 SRO3706556 v v -
Service Engineer Name: Customer Name: |DP-3 Tip Seal Replacement Kit (IDP-3 Dry Scroll
Pump Models — Includes tip seal, 50mm filter G7077-67018 s v v
element, tools. mask and cleaning supplies)
Total number of pages in this documnent: IDP-3 Tip Seal Replacement Kit (no toals — CSD B/M)  5190-9581 v v L
IDP-3 Tip Seal Replacement Kit {no tools = YPD P/N)  IDPATS v v v
Filter element for IDP-3 (diameter: 60mm) REPLSLRFILTERZ L4 4 \d
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Fram Insight ta Oucoms
MS Maintenance Supplies for 7000/7010 Series

Part Description Part Number Interim  Major As Needei—l
il Mist Filter RVS GE600-80043 v v v
IDP-10 Tip Seal Replacement Kit (IDP-10 Dry Scroll

Pump Madels - Includes tip seal, 102mm filter G7004-67023 o v v

elernent, toals, mask and cleaning supplies)

g:fz-; 0 Tip Seal Replacermnent Kit {no toals ete. = VPD X3807-67000 » - 7

Filter elernent for IDP-10/IDP15 (diameter: 102mm) REPLSLRFILTER L4 v 3

Filter element for IDP-10/IDP15 (diameter. 78mm) REPLSLRFILTER1 v ks v
MS Maintenance Supplies for 7200/7250 Series

Part Description Part Number Interim  Major As Nezdeﬂ

RIS Probe Maintenance Kit (7200 Series anly) G7005-60170 < v

D3202 Oil Mist Eliminatar SRO3706800 o L o

DS5202 3/8 Magnetic Plug and Gaske: SR0O3701824 v v ’

IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scroll

Pump Models - Includes tip seal, 102mm filer 5190-9513 v v v

element, tools, mask and cleaning supplies)

lPD;:-;S Tip Seal Replacement Kit (no taols ete.~ VPD 381567000 v - ”

Filter elernent for IDP-10/1DP15 (diameter, 102mm) REPLSLRFILTER v «

Filter element for IDP-10/1DP15 {diameter. 79mm) REPLSLRFILTER1 v L

Hydrolnert Source Supplies

To determine if replacerment of Hydrolnert parts Is required, please review tune history and sample signal intensity
performance. If performance is decreasing, the below parts maybe use to restore performance as part of the PM,

One way to determine if the source performance on 50 is being affected is to review the gain factor history in autotune
reports or tune history csv file. If the gain factor is increasing the source performance maybe degrading

Since TQ tunes to a fixed gain factor, review PFTBA abundance. If PFTBA abundance is decreasing over time, the
source performance maybe degrading.

Real sample/standard area counts are enother way to determine the performance, thare could also be other factors
that affect compounds abundance such as inlet and column status.

Part Description Part Number Interim Major As Neaded
Repeller Insulater (gty 2) G10293-20133 v
Lens insulator for Extractor (ring insulator) G3870-20445 L4
Hydrolnert Extractor lens (9mm) G7078-2090% s
Hydralnert Repeller G7078-20902 v
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From Insight 10 Oucoma
Common Parts Reference
(Purchased by customer, not included as part of PM)
Filaments and Calibrant Supplies 5973/5975/5977/7000/7010/7200/7250 Series
Part Deseription Part Number sqQ TQ QTOF '
El High Temperature Filaments g;ngseooﬂ 597X 7000 /A
HES El Filaments G7002-60001 s59778/C 7010x NAA
LE-El Filaments (7250 QTOF) G3850-60021 MN/A NIA 7250
SJTgFlgh Temperature Filament - 50, TQ, 7200 G7005-60072 N/A NIA 7200478
Axial CI Filament, W/Re Straight (7250 QTOF) G7250-60095 NiA MAA 7250
PFTEA GCMS Tuning Standard calibrant 05971-60571 597X T0X0 TX0
PFOTD calibrant, 1 mL B500-8510 597X 70xa 70
PFET, IRM calibrant for G QTOF 0.5 mL (7200) 5190-0531 NiA MNIA 72004/B
Transfer line seals and springs 5973/5975/5977/7000/7010/7200/7250 Series
Part Description Part Number sQ TQ QroF -|
Cl Interface tip seal (ceramic tip and spring combo)
[non-captured CI tip seal interfacs) (5973, 5975, G1999-60412 5973, 5975 70008 M/A
70008)
Cl Interface tip seal (ceramic tip and spring
low/non-magnetic =pring comba) G7002-60472 N/A 70104 N/A
(non-captured Cl tip seal interface) (70104)
ClInterface tip seal spring (spring only) G1999-20023 597X 7OX0 70
Cl Interface tip seal (tip only) (captured styls) G3870-20542 5977% 70X0 T2X0
Transfer-Line Tip Base, Threaded (captured style) G3870-20548 597 7% 70x0 T2X0
Transfer-Linz Tip Cap, Tt (captured style) G3870-20547 5577x 70%0 72X0
RIS Xfer Tip (7200} G7005-20542 N/A N/A 72004/8
RIS Xfer Tip Spring (7200) G7005-20024 N/A N/A 72008/8
MS Maintenance Supplies for Intuvo 9000 MS Series
Part Description Part Number sQ TQ QToF J
Swaged MS Tail - Packaged G4590-60009 5977x 7000 /A
Swaged MS Tail (HES) - Packaged G4590-60109 5977x 7070x N/A
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Agilent GCMS Preventive Maintenance Checklist

Fram Insight to Ouicome:
From Insgit 1o Outcome Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series
lon source insulators for 5973/5075/5977/7000/7010/7200/7250 Series 2

b’an Description Part Number s0 TQ QToF
Part Description Pant Number i I qroE | Stainless Steel Heater/Sensor assembly CI870-67180 P N/A NiA
Repeller insulator (S0, TQ) 6109920133 Q2 597X 7000x N/A (SST £1 330)
Lens insulator for extractor lens (ceramic ring Inert Heater/Sensor assembly
insulator) (Extractor source) G3B70-20445 597 7% 7000C/D/E N/A (inert 1 350) G3870-67179 507 700048 N/A
Lens insulator for Extractor lens (Vespel ring v Extractor Heater/S
insulator) (70008 extractor ion source) S0 200d5 MR REOny:  NAA b 350}*’ CHIORRE RSl 387067177 5977x  TODOG/ADEE /A
Lens stack insulator for 55, Inert, Extractor sources N/A &
(eaptures ion focus and entrance lens) (Vespel)  ©170-20530 - e y ng,ﬁ:‘;" SerorASoRbly < Hidkoin 6707867910 5977 TO00G/DE /A
Lens insulator for Extractor lens for HES/LEEI —

; j G7002-20064 5977B/C 7010x 7250 50 Heat
(ceramic ring insulator) ?rsssuaHea SabenscArsembly GIETO-67415 597X 70X0x NiA
Lens stack insulator/haolder for HES/LLEI (Vespel)  G7002-20074 59778/C T010x 7250 ( )
Ci Repeller Lens insulator (SQ, Tq) 61999-20433 597X 70X0x NiA (F*g'gam‘ﬁ::f””‘ assembly (HES, RIS and LEE) o0 ¢oes S77B/C 7070x 72%0
Gl Lens stack insulator (3Q, TQ) (Vespel) G3170-20540 567X TOX0e N/A
ller i Cerami 7005- N/A A 7200A/8
Rrpslite vinsiky (#2008 R ity I 07 f il Rough pump hoses 5973/5975/5977/7000/7010/7200/7250 Series
Extractor Lens Insulator (7200 RIS) (Vespel) G7005-20133 MN/A NAA 72004/B
on Focus Insulator (7200 RIS) (Vespel) G7005-20442 N/A N/A 72004/8 [ Part Description Part Number sa TaQ QTOF |
CI Repeller Insulator/bushing (7200 RIS) (Ceramic)  G7005-20030 A N/A 72004/8 Foreline Hose - imbeddad spring G7077-60119 597% 70X0x 720
Hydrolnert coated lenses for 5977/7000 Series Common MS Maintenance Supplies

Part Description Part Number sq Ta QToF —‘ | Paft Description Pt Nimlist SQ ! HIOF ]
Hydralnert Repeller G7078-20902 5977%x  7000C/D/E NA Abrasive paper, 30 pm 5061-5896 597X 70%0 72%0
Ext Source Bady - Hydrolnert 67078-20003 5977x  T000C/D/E  N/A ANXTHTR powder 393706201 s a0 20
Hydrolnert Extractor lens (3rmm) G7078-20909 5977x  7000C/DVE N/A Cloths, clean (pkg of 15) 05980-60051 597X 70X0 72%0
lon Focus Lens — Hydrolnert G7078-20005 5977x  7000C/DVE N/A Cloths, cleaning (pkg of 300) 9310-4828 597X 70%0 e
Entrance Lens — Hydralnert G7078-20904 5977« TODOC/D/E  N/A Catton swabs (pkg of 100) 5080-5400 597X 70X0 72X0

Gloves, clean, large 8650-0030 507X 70X0 7240

Gloves, clean, small 8550-0029 597X 700 T
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Teledyne Tekmar ATOMX Purge and Trap 7 t, Agilent Technologies

Preventive Maintenance Checklist - Standard

Check External Supplies

O Section NOT Applicable
IIZIf Verily 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.
0¥ Verify that the waste container has sufficient volume to contain the waste generated. Empty if
necessary.
@ Replace the DI water supply with fresh DI water.
o Make sure the DI water supply is sufficient for sample analysis (1 Liter minimum)
El/Make sure the methanol supply is sufficient for sample analysis.

Atomx Leak and Pressure Check

O Section NOT Applicable

@ Scan through the sample log to verify that the purge pressures are staying consistent throughout the
daily runs.
Use the Teklink software to check the standard pressure.

@ Run aleak check to ensure that the unit is leak tight.

Inspect ATOMX Hardware

0 Section NOT Applicable

EJ”' Check the tray vial holes for foreign particles. Clean if necessary.

@ Inspect the needle for particles or sample build up. Clean if necessary.

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

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

O 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.

Q” 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.

Restor trument

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,

Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap |
Preventive Maintenance Checklist - Standard J —

Service Review

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

Record the PM service activity in the customer's instrument records/logbook

E/'Updat.efresat instrument maintenance counters as appropriate

0" Affix the PM sticker to the system or instrument logbook based on the customer's request.

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

@ Review the service and any test results with the customer.

I:J/l_f 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 1Q records,

Product or Product Type Test Results Table

Test Deseription Expected Test Result Actual Test Result |

Leak Test Pass Pass J

Product or Product Type Parts List Table

Product or Model# | Quantity
Part Description 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
nurabers.
Lubricant, Dupont Krytol 15-0293-000 TMR-ATOMX 1
Tubing, Drain, Self Retracting 15-0087-002 TMR-ATOMX 1
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Teledyne Tekmar ATOMX Purge and Trap 7 - Agilent Technologies

Preventive Maintenance Checklist - Standard

Agilent Preventive Maintenance provides factory recommended serviee for vour 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 pealk.

For more information about Agilent Technologies services please visit our web site using the following

URL MM&MMM.&QM ages/default aspe

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,

= [Ifa 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.

* Complete empty fields with the relevant information.

* Complete the relevant cheekboxes in the checklist using a “X" or tick mark *v* in the checkbox.
¢ Complete Not Applicable check boxes to indicate services not delivered, as needed.

* Gomplete the PM service in the order of the tasks listed.

+ Complete the Service Review section together with the customer.

Issued: 30-09-2019, Revision: A.00 Gopyrlghtl@ Agilent Technologies
2013 Select pages for required products or Page 1 of 5

Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checldist - Standard

System Information
Guidance
O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID ATOV\K }70-\"@ '3 % "Imp
Instrument system site and location E’.nvi'ranmyd- ﬁ@wda § le&“\?‘ﬂj\‘f G, la
List system component product numbers List the serial bers of each 1i
L Te-bpny b VS140 19002
2. 2,
3. 3.
4. 4
5 5.
il 6.
T T.
8 8
9. 9.
10. 10.
Preparation

G/ Discuss any specific issues with the customer prior to starting.

@’ Review the instrument logbook.

@ Save instrument control settings before starting the procedure.

@ Perform general inspection of system for cleanliness

@ Check for Droper 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 Copyrighu‘-p 2013 Agilent Technologies
Select pages for required products or Page 2 of 5
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Teledyne Tekmar ATOMX Purge and Trap
Preventive Maintenance Checklist - Standard

(T

Agilent CrossLab Start Up Services
Service Engineer Comments (optional) Agilent 8890 Gas Chromatograph

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 i this box Preventive Maintenance Checklist
Agilent Preventive Maintenance provides factory recommended service far your analytical instruments to assure
£ reliable operation and the accuracy of your results.
Other Important Customer W b Links Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
. : ; i , : Preventive Maintenance provides everything you need ta reduce unplanned downtime and keep your systems
O How to get information on yw‘r product; Literature I‘fhm fﬁﬂmwﬁlﬂnmhm operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
O Need to know more? - www, e cation of the preventive maintenance activities.

O Need technieal support, FAQs? - www.agilent. com/chem/techsupp
O Need supplies? - www.adilent.com/chem/supplies

Service Completion

e K 24 Mav 2023

Service request number Date service completed

Agilent signature Customer signature

Number of pages in this document

Issued: 30-09-2019, Revision:02 Copyrighfﬁ@ 2013 Agilent Technologies
Select pages for required products or Page 5 of 5
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Agilent 8890 GC Preventive Maintenance Checklist
Introduction

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.

s 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

s 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

e 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.

o 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 A useful 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
http://www.agilent.com/search/support.

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

Revision: 2.01, Issued; September 14, 2027

Agile Document Number: DD013610 Z
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Agilent 8820 GC Preventive Maintenance Checklist

Service Engineer's Responsibilities

= Contact the custorner 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.

« Complete the relevant checkboxes in the checklist using either a *X” or tick mark "+

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

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

Additional Instruction Notes

s 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 not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.01, Issued; September 14, 2021
Agile Document Number: D0013670
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Agilent 8890 GC Preventive Maintenance Checklist

System Information

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

Instrument System Name and ID m_ L"Ih = H_E Ug 9 I 9’; A ol I
e oS ot B Linahory

List System Component Product Numbers &s:nﬁ;?‘ It ol s4ch

L Gesl A (26T cnmagizs
2 6%1kA _ N 2qpotez
s GG SRk ys2izsA0l]
4.

B

6.

Fi

8.

9.

10.

Preparation

& Discuss any specific issues with the customner 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.
&, 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 detector outputs before and after the
service is not possible.

Revision: 2.01, Issued; September 14, 2021

Agile Document Number: DO013610 L 6_
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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.
& Inspect internal connectors for proper contact and placement.
& 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 operation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while hesting and cooling the oven

Inlet and detector consumable replacement

2 Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitiess Capillary (SSL), Multi-Mode Inlet (MM1),
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.

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

@ 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 using the Browsar interface.

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.

Revision: 2.01, Issued: September 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist Agilent BB90 GC Preventive Maintenance Checklist

ALS Maintenance Signature Page

O Section NOT applicable
@ Check all cabling and configuration settings between GC, tray, and injectors.
& Vacuum or remove any dust, especially around fans.
4 Check operation of all fans,
Check syringe for smooth plunger operation.
Check for smoaoth operation of the needle support — clean if necessary

Service Review

0O  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 secticn if there are additional comments.
G/ Review with the customer this service, parts replaced, and test results obtained.

Restore Instrument 0 If the instrument firmware was updated, record the details of the change in the Service Engineer's

n c nts bo: i ! 5
& Restore the normal operating conditions or customer method using the Browser interface or Data omments box o If necessary, in the customes's I records.

System. 0O Supply the customer with a copy of the Smart Alerts flyer.
@ Purge the system with carrier flow for 15 minutes O Describe Smart Alerts to the customer.
& Bake out the system, then restore the normal operating conditions O Install Smart Alerts if requested.
& 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.
1@ Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if PM Test Results Table
applicable. This will act as a final checkout of both the ALS and the GC.
Test description Before PM Service | After PM Service
Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure Front detector output N 251
as a guide for final instrument set up and checkout. Back detector output l'J {4 g | [f' % L
AUX 1 detector output N/ Q%24
AUX 2 detector output CFPP* NJa % (2.}
| Test description Expected test result | Actual test result
Leak and Restriction Test after front inlet
maintenance Faas f "
Leak and Restriction Test after back inlet Pass
malntenance pag
Leak and Restriction Test after front inlet Split Vent Pass )
Trap replacement F‘“is
Leak and Restriction Test after back inlet Split Vent | Pass 1
| Trap replacement Pﬂﬁ
Front inlet pressure decay test Pass ,?ﬂff
Back inlet pressure decay test Pass Fﬂﬁ
Revision: 2.01, Issued: September 14, 2021 ) Revision: 2.01, Issued: September 14, 2021
Agile Decument Number: DO013610 ; : Agile Document Number: DOC13610
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Agllent 8890 GC Preventive Maintenance Checklist

PM Parts List Table

Note: The following kits are recommended for caplllary 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 E890.G0 2
: _ 8890 GC N
| SSL Capillary Inlet PM kit, Split 5188-6496 (o
SSL Capillary Ultra Inert Inlet Gold Seal 8800 GC
with Washer 5190-6144 V{~
SSL Capillary Ultra Inert Inlet Splitless 8890 GC o /4_
Liner - Single taper with Glass Wool 5190-2293
SSL Capillary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass [\‘/ﬂ‘
Wool 5190-2295
PP Inlet PM kit 5188-6498 ses0ce N
Split vent trap PM kit, single cartridge 8890 GC N
(for MM, PTV & Vi) 5188-6495 K
- 8890 GC J
MMI Cleaning Kit G3510-60820 /2
o 8890 GC v/
PTV Septumless Head Rebuild Kit 51829747 ¢
] 8890 GC N
PTV Septumless Head Teflon Guide | 51820748 Vs
Igniter (glow plug) assembly with O- 8890 GC
ring 19231-60680 |
) 8800 GC /;,;r
| FID Collector Rebuild/Cleaning Kit G1531-67000 f"
FIDC i . d /&
ollector Replacement Kit G1531-67001
8890 GC
Standard .011-inch FID Jet 5200-0176 !
| Universal .018-inch FID Jet 5200-0177 8890 GC [\’ /ﬁ—

Revision: 2.01, Issued: September 14, 2021
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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 numbe (,oo'qqﬁo Date service completed 12-" (3 J"“- 2‘9 25

Agilent signature Customer signature —

Total number of pages in this document A {A3e5
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Enviromment Research & Technology Company Limited =4
25104 Mu 6 Soi Chinmakhed 1, Ngom Wong Wan Read,

Thung Seag Hong, Lak Si Banphok 10200

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

E-mail @ envidhenvisessareh, e th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD, WML Co.h

Hesd Offlee Tax 1D D105 542 064 241

Environment Research & Technology Company Limited
215/114 Mu 6 Sei Chinnakhet |, Ngam Wong Wan Read,

Thung Sany Homg, Lak Si, Banglkok 10210

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

E-mall 1 ensii@enviresenrch.co.th

EnvironMeENT R RCH & TECHNOLOGY Co., LTD.

wwwenviresearch.co.th
Head OfficeTax 1D 0105 542 064 %81
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Environment Research & Technology Company
25014 M 6 Soi Chinmakhet 1, Ngaim Wong Wan o,
Thung Song Hesg, Lak 5, Basgkok 10218

envi

Environment Research & Technology Company Limited
250114 M 6 Soi Clinnakbet 1, Ngam Wong Wan Road,
Thung Sesg Heng, Lak Si Bangkok 10210

ENvIRONMENT REgEARCH & TECHNOLOGY Co., LTD.

Tl 0-2054-T745.4 Fax 0-7954.7747
E-mail @ envidlenyiressnrch.co.ih
wwrenviresearch.co.th

Head OfficeTax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Qustahon 202400465 Dato Apal 18, 2024
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ITRANATEE ASSOCIATES CO

liranatea Associates Co,Ld.
B3/14-15, 67/35-36

7,7/1, Rd. B
Bangkok 10600 {Thailznd]
Ted: +660EEB0812
Mabile: +66853959453
E-mail: jnac-calibration@jiranates. com
‘Wb site: www jranatee com

Certificate No,

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

PP

N
SN 7
X =
il" — =
Accredited calibration laboratory 1,’.//',_‘.:-\“\\\3‘
LTD ISOAEC 17025:2017 ”{"fuln\"\‘\ o W T
NSC-TISI-TIS 17025
CALIBRATION 0367 NSC =TISI - TIS 17025

Flow measurement laboratory
Cafibration services department

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
:TISCH

- TE-5025A
2914

: Used item

: Emvironment Research & Technology Ca., Ltd.
25/114 Moo & Sol Chinaket 1, Mgamwangwan Road,
Toongsonghong, Laksl, Bangkok 10210

$27Jul 2023
:31 Jul 2023
31 Jul 2023

Ambilent condition In the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

1230430 g
:550415.0 %RH
11010 %10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.3 °C and 50.5 %RH.

NOTED: The certificate s valid only to the item colibrated on date and plece of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
[ Miss Jittrapom Lertsomphol

Approved signatory:

Page1of 2 Pages

Calibrotion procedure:

The Orifice gos fiow device was cofibroted against
Standard Rotary Displacement Meter [Roots
Meter) Mode! GES/IMC/W-dp. The WI-CL-004
was used as @ calibrotion guideline,

Traceability:

This certificate provides o traceability of The
meagsurement to recognized the national
standards, and to realization of the international
system of units (51] through the VSL (National
Metrolegy Institute of Netherfands) via Certiflcate
number: 62211501

Uncertainty of Meosurement:
The reported uncertainty of measurement is based
an the standard uncertainty multiphed by o
coveroge foctor k=2, Which far @ normal

i fan © tog Ity
of opproximately 95%. The standerd uncertainty
has been determined in occordance with the GUM
‘Evaluation of measurement
data- Gulde fo the expression of uncertainty in
measurement”

Calibration Department Manager

NAC

ATEE ASSOCIATES C0O.,1

Continuation of Certificate of Calibration Number COF-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used 2 3
medium in the system. The standard conditions are 25°C (298,15 K) and 760 mmHg for standard temperature and standard pressure respactively.

Table 1: The results of @ Standard calibration data

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Flow rate Pressure Temperature | Temperature | Ap meter | Ap Orifice Standard Flow [¢]
Plate R [Pa] [Ta] Tm] ¥
m/min mmHg e c mmHg inH.0 o fmin

1 0.699 755.476 24.24 3.40 53.510 1786 1334 D.649
2 1.000 755.470 2417 23.68 58.170 3.558 1.8%4 0.921
3 1111 755.481 24.19 23.60 40,793 4682 2160 1.050
4 1.167 755465 23.37 23.48 31.004 5.323 2.305 1118
5 1411 755.522 24.23 2378 30.145 7846 | 2.796 1.352

Slope [m]: 2.07871

Intercept (h): -0.01851

Carrelation coefficient [r): 0.99984

Uncertalnty {k=2); 0015 m'/min

Table 2: The results of @ actual calibration data

Flow rate P T Bp_meter | Ap Orifice Standard Flow (0]
Plate ) [Pa] [Ta] [Tm] ¥
m’/min mmHg N = o mmHg inH:0 mfin

1 0.693 755.476 2424 3.40 53.510 1.786 0.839 0.651
2 1.000 755.470 2417 2368 58170 3.598 1.150 0,924
E] 111 755481 2419 23.60 40.793 4.682 1357 1.053
4 1.1&87 755465 2387 2348 31.004 5313 1447 1121
5 1411 755,522 2428 23.78 30145 7.B46 1.758 1357

Slope fm): 1.30200

Intercept [b): -0.01171

Correlation coefficient {r): 0,99984

Uncertainty [k = 2): 0.015 m*fmin

*#*End of Certificate of Calibration***

JIANATEE

\ e A
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Calibration Certificate 1D
TH30ET-067-011524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District

Bangna District, Bangkok 10260
+562 723 0382
MT-TH. SeniceSupportiiimt.com

NSC-TISI-TES 1 7025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co,, Ltd,
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd,, Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip | Postal: 10210
State / Province: Bangkok
Order Number:
LRI
05352963811
Weighing Device
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Model: ABZ04-5 Asset Number: ERTC-L-IN-0048
Serial No.: 1123108723 Terminal Model: NiA
Building: NiA Terminal Serial No.: i,
Floor 4 Terminal Asset No.: A
Room: 406
Range Max. Capacity Readability (d)
1 2209 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction:

This calibration certificate contai

CPM002120

nis for As Found and As Left calibrations.

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

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

acco dat

ioh e

specific

Temperature Humidity

As Found Start: 254 °C End: 25.3°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 Calibratar:
As Left Calibration Date: 15-Jan-2024
Jam Dala; 15-Jan-2024
Approved Signato
Technical Manager / Head of Calibration Center
Software Version: 1.23.2.187 ©METTLER TOLEDO Page 10f5

Report Varson: 2.17.16
Farm Numbes: F103C

This is an ariginal documant and may not be parsaly reproduced without e

writhen permiission of fie ksuing calbrasan lbaratary.

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

METTLER TOLEDO

Measurement Results

Repeatability
Test Load: 100 g
 hsrouns
1 99,9903 g 100.0002 g AsLaft 1 (Test Point
2 990093 g 100.0002 g iy
3 999992 g 100.0003 g p i J
a 99,9992 g 0000029 3
5 | 990093 g 100.0002 g 2d
6 100.0003 g 9 1d
7 0000029 )
8 990092 g 100.0001 g . .
8 | Bdinind 100.0002:9 I . -
10 99.9984 g 100.0003 g i
£ - i
m: 0.00007 g 0.00008 g
The °d in the graph the of the In which the
test was peﬂnrmeo_
The results of this graph ane based upon the absckute values of the differences
fram the mean value,
Eccentricity
Test Load: 100 g
Position | As Found Left ’_/"'—— A+~ . e e ™
1 . 99,9503 g 100.0002 g ,e"/ 1d A d\ _.//10 Ad \.\
2 999904 g 100.0003 5 \ / \
3 99,9994 g 100.0003 g "r L | ,' O '
4 290002 g 100.0001 g '\ j'l \ J
L2 90.9902¢9 100:0001 4 S\ 1d -1d / '\1 d -1id [/
N als ~ ! 2ls -~ A
Fr— — S~ s
Deviation g 0.0001 g As Found As Left
The "d" in the graph the of the rangal in which

the: test was perfarmed.

Software Verson: 1.23.2187 & METTLER TOLEDO
Rapart Version: 2.17.16

Form Number: F103C

This ks an criginal document and may nat ba partially reproduced without the
wriflen parmission af tha issuing calibration laboratory.

Page 2of 5


Arnon S
Rectangle


Calibration Certificate ID
TH30ET-D67-011524-ACC-TH

METTLER TOLEDO Service Calbration Ceriificate ID

TH3067-067-011524-ACC-TH

Emor of Indication

METTLER TOLEDO Service

Test Equipment
As Found
Hilieraais idtin Erorotirdiation Expandad Uncertainty K Al weugm% used for rr?eunlngm! testing are traceable to national or international standards. The weights were calibrated and certified by
1 0.0000 g 0.0000 g 0.0000g 016 mg 2 an accredited calibration laboratory
2 0.0500 g 0.0501g 0.0001 g 0.17 mg 2 Welght Set 1: OINL
3 0.1000 g 0.1000 g 0.0000 ¢ 0.17 mg 2 e = %
| Weight Set No.: wWss2 o] Issue: 22-Nov-2
4 050009 050019 0.0001g 047 mg 2 o SO e 2Nov-2022
5 1.0000 g 1.0000 g 0.0000g 0.17mg 2 Sttty S RS Lo
[ 50000 g 49999 g -0,0001 g 0.17 mg 2
|7 10.0000 g 99898 g -0.0002g 0.18mg 2 Theemo Hygromeisr
8 50.0000 49,5996 -0.0004 0.21 2
[ ? L P SRRl # e Tl Equipment No.: IN302 Date of Issue: 11-Oct-2023
a 100.0001 g 99.9993 g -0.0008 g 0.26 mg 2 Garit '5‘&"" & e
= i Number: -H- litrat : 08-Oct-2024
| 10 150.0001 9 149.9939_9_ -0.0012 9 0.36 mg 2 erificate ber: DOESEEE alibration Due Date. 1-20;
1 200. 194 -0.0015 0.40
A 20000000 b T ol CAmg : Remarks
As Left
Value of the built-in welght adjusted
Referance Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000g 0.0000g 0.14mg 2 Equipment condition: Goad
2 0.0500 g 0.0500 g 0.0000 g 0.15mg 2 Mext calibration according ta customer's procedure
| 3 0.1000 g 0.1000 g 0.0000¢ 0.15mg 2 Calibration data not decide by calibration laboratory
4 0.5000 0.5000 0.0000 015 2
3 4 2 3 End of Accrediled Section
5 1.0000 g 1.0000 g 0.0000 g 0.15mg 2 | - - — - - —
& 500000 500000 000004 0.16ma > The infarmation below and any attachments fo this calibration cerfificate are not part of the accredited calibration.
7 10.0000 g 10.0000 g 0.0000g 0.16mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.19mg 2
9 100.0001 g 100.0002 g 0.0001 ¢ 0.25mg 2
|10 150.0001 g | 150.0002g 0.0001 g 0.35mg z |
1 200.0000 g 200.0001 g 0.0001g 0.39mg 2
T - . o o . T ) As Found
* AsLeft
5
i 1 z I -[ For improved legibility of the graphics
] e e S I 1 only Increasing measurement points
s A are shown and measwement points
E o~y cose fo zero are not displayed.
E o e i

Calibration Points [g]

Thie uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor & — which can be larger than 2 according to EURAMET cg-18. The value of the measurand ies within the assigned range

of values with a probability of approximately 95%,

The user is responsible for

ing

The results of this calibration certificate relate only to the calibrated item.

and the settings of the weighing instrument when it was calibrated,

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO

This is an ariginal documant and may not be parsally reproduced without e

writhen permiission of fie ksuing calbrasan lbaratary.

Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDOD
Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he
Form Number: F103C wriien parmission of tha issuig calibration laboratory.

Page4of 5



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

Calibration Cartificate ID 5 P T
s i A METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion in the unit of measure of the device, ®

Temperature coefficient for the evaluation of the measurement uncertainty in use: 30-10%/K G W

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

L of L . g*m
Certificate

1. 00001g 209 | Uy = 0.17 mg + 0.0136 mglg - R | Uy = 015 mg + 0.00644 mg/g - R

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As « As J
Net Indication As Found As Laft
002209 0.17 mg 0.77% 0.15mg | 0.68% Found Left
022009 il ] Q150G | oG
22000g 0.20 mg 0.16mg 0.0075%
220000 g 047 mg 0.29mg | 0.0013% The weighing device meets the given The weighing device meets the given
22000009 | Sy 1:8 mg I 0.00071% process requirements. process requirements.
| M | Tests Performed; /] AsFound /] As Left
1
£ € !
£ i H
i ‘ |\ | Process Requirements
S =i L e,
£ e "% £ ! | ‘Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
H —— | 2
5 e | 4 \\ |
D e s |
- | . : Safe Weighing Range
Weighing Rarge [%] Reading |g]
s Found As Left
;
]
i
Vi
o
\x Safe To Weigh
—
/ Wergng Frge gt Capsedy
Wik e valies i (i graph raflect e achul cabbratio ks, tha ity curves ane simply & visusl repeesantation. This graph reflects As Left testing, uniess anly As Found
was partarmad
Soltware Version: 1.23.2 167 @ METTLER TOLEDO Page 5of 5 Softwars Version: 1.23.2.187 & METTLER TOLEDO Page 1of 4
Report Varsaon: 2.17.18 This is an ariginal documeant and may not be parsaly reproduced without e Rapart Version: 21716 This ks an criginal decument and may nat ba parially reproduced withaud tha
Farm Number: F103C written permission of #ie Bsuing calibraton lbaratary.

Form Number: F103C wriien parmissian of the issuing calibration laboralory.



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

METTLER TOLEDO

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

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0.17007 g 034671 g | 052742 g | 0.90460 g | 1951109
02% 0.08480 g ' 017087 ' 025823 g 043643 g | 0.90460 g
0s% | 0.033829 | 006783 g | 010202 g | 017067 g | 0MET1 8
1% 001689 g [ 0033829 [ 0.08080 g | 0.08490 g | 0.47097 g
2% 0.00844 g ' 0.01689 5 ' 002535 ¢ 0.04231 g | 0.08430
5% | 0.00337 g | 000675 g | 001013 g 0.01868 g [ 006382 g

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  o01s1s3g | 0.20504 g | 048056 g I o7reog | 1600105
02% 0.07552 : 0151539 | ozasmsg 0.38254 g I 077780 g
05% 0.03015 g 0.05038 g 0.09068 g 0151539 | 030504 g
1% T omsorg | a.0a015 g [ 0.04525 g I oomss2g | 018153
2% 0.00753 g ' 0.01507 g | oozstg 0.03770g | 007552
5% 0.00301g 0.00602g [ 0.00904 g | 0.01507 g | 0.03015g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NIA NIA
0.2% | 0.00005 g x X
0.5% | 000013 g i ¥
el | ool 0.00007 g* 0.00006 g*

1% 0.00025 g v v
2% | 0.00050 g v it
5% | 0.00125 g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
Raport Version: 21716 This is an original dosument and may nat ba partially reproduced without the
Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate: METTLER TOI-E Do

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

Error of Indication

As Found

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG . SUANLUANG BANGKOK 10250

Cantrol limits for various weighing tolerances

Reforence Value [ o2 0.5%

NSC-TISITISIT02S

00000g | D0QODG Mg | A | N | is | NiA | N R Kscraimiaivess
50.0000 g -0.0004 g 0.0250g 0.0500 g 01250 g 025000 | 050009 1.2500 g

1000001 | -0.0008g 00S00g | 010005 | 02500g | 050009 | 10000g 25000 g

150.0001 g -0.0012 g 0.0750g | o500 g | oarso g 07500 g 150009 | 375009 Cert.No.: 23MM1
200.0000 g  0.0015 g T 0.000 a | oz000 g | D:éuu't.;g 10000 g | 20000 g 5.0000 g Page.: 10of 3

v | v v P ¢ | Certificate of Calibration

Equipment : Electronic Balance
Control limits for various weighing tolerances
Refarance Value [ o2% | osw [ 2% | Manufacturer : AND
0.0000 g 00000 g NIA NIA NIA NIA NIA NIA

50.0000 g T o.0000 g o280 9 | oos00 a | oazs0 g | ozsoo q | 05000 g T 12500 a | Model : BM-5

1000001g | D0D0001g | O00600g | 01000g | 025009 | 050009 | 10000g | 25000p |

150.0001 g 00001 g 007509 | 01500g 0.3750g 07%0g | 150009 37500 g Serial No. : 11004302

2000000 | 00001g | 0.1000g | 020005 | 05000g | 4000g | 20000g | 500005 |

= T = - = e = ID No. : ERTC-L-In.-176

The weighing tolerance is met If the error {of indication) for each tes! point is less than or equal to the carrespanding cantrol Submitted by : Environment Research & Technology Company Limited.

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

limit far that particular weighing tolerance. Results at or close to the zera point cannot be assessed.

Location : Foulfuiamsiwnzw (411)
Received order : 4 January 2023
Calibration Date : 4 January 2023

Ambient Temperature : 15°Ctlo 40 °c

Relative Humidity : 30 % to 90 %

Calibrated by :

Approved by :
Approved Signatory

Issue Date : 16 January 2023
The Uncertainties are for a confidence probability of approximately 95%
This centificsie may not he reproduced other than in full, except with the prios writen
Approval of the bead of Corporate Services Calibration and Te:

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 4 of 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F10306 ritten permissicn of $ie Bsuing caliraton abaratary.
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Equipment :

Condition As-Received :
Reference :

Procedure used :-

Electronic Balance
Used ltem
2301-00020N-10

Calibration were conducted using in-house callbration procedure CP-OB01 according to direct

measurement method against standard weight.

Condition of this result of calibration

1. Reference standard instruments:-

Instruments
1) Standard Weight Set (E2)

Model
15884

Cert.No.: 23MM1
Page: 2 of 3
Serial No. ID No. Test report No. Due date
L 7ORC138 MM-0009-21 03 Feb 2023

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

3. This result of calibration was made on requested at the peint specified by customer.

4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to
Before Adjustment :
Balance
Applied Weight Reading
(a) (g9)
25 2.500008
1] 5.000007
After Adjustment :

Resolution 0.000001 (o]
M urement Co g
Correction Uncertainty Factor
(g) (£mg) (k)
-0,000008 0.026 2.00
-0.000007 0.027 2.00

1. Determination of the standard deviation of weighing machine
Applied Weight

(g
25

5

(n=10)

Standard Deviation

of Reading (g )

0.0000007
0.0000007

a 1142787

Equipment : Electronic Balance

Condition As-Recelved : Used ltem
Reference : 2301-00020N-10
Result of calibration

2. Effect of off center loading

A mass of 2 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3

(g) (g) (g)
+0.000002  +0.000005  +0.000004

3. Departure from nominal value

Balance

Applied Weight Reading
(g) (g)

Unload 0.000000

0.014 0.014002

0.015 0.015001

05 0.499995

1 1.000001

1.5 1.500001

2 1.999996

25 2.500001

3 3.000004

4 3.999997

5 5.000002

Position 4

(g)
+0.000002

Correction
(g)
0.000000
-0.000002
-0.000001
+0.000005
-0.000001
-0.000001
+0.000004
-0.000001
-0.000004
+0.000003
-0.000002

Position 5

(g)
+0.000003

Measurement
Uncertainty
(tmg)
0.0080
0.0080
0.0060
0.013
0.016
0.020
0.020
0.026
0.026
0.027
0.027

Cert.No.: 23MM1
Page: 3 of 3

%‘Fs TS

Maximum difference between
off-center and central loading

(g)

0.000003

Coverage
Factor
(k)
2.11
2.00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00

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

-o0o-

a 1142786
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NSC-TISLTIS 17A2E
CALIBRATION 0013

IITISTR

Request No.: 22-66/0326 MTC No.: PSL-T 0491/66

Certificate of Calibration

Equipment: Digital Ther ter with S
Manufacturer: TRACEBLE

Model: 4421

Serial No.: 160143242

R ch & Technology Co., Ltd.

Ci : Envir

Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsenghong, Laksi, Bangkok 10210
Date of Request: 13 February 2023
Date of Calibration: 10 March 2023
Place of Calibration: Photometry and Temperature Standards Laboratory,
Soi 1, Bangpoo Industrial Estate, Sukhumvit Road, Samut Prakan 10280
Range of Calibration: Calibrated from 25.0 °C to 40.0 °C
Conditions of Calibration: 1. Ambient temperature: (23 4 3) °C
2. Relative humidity: (60 + 20) %
Reference Standard: Standards Platinum Resistance Thermometer, Manufacturer: KDACT, Model: WZPB-1, 5/N.: 6729,
Which was calibrated on 15 July 2022, Calibration Certificate No.: 22-65/0706, PSL-T 0864/65
Traceability: This Certificate is traceable to SI Unit through Photometry and Temperature Standards Laboratory,
Industrial Metrology and Testing Service Centre, Thailand Institute of Scientific and Technological
Research (TISTR), NSC-ONSC Accreditation Ne.: Calibration 0015

Calibration Procedure: The measurement was done in accordance with WI.CP.05 (Comparison Technigue)

The temperature scale in use of this laboratory is the International Temperature Scale of 1990 (ITS-90).
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor & = 2, providing

a level of confidence of approximately 95 %

Page 1 of 2
o

MSCTISITIS 17805

2ITISTR

EALINRATION 2056
Request No.: 22-66/0326 MTC No.: PSL-T 0491/66
Calibration Results:
¢ 3
Stancdasd uur:: Correction Uncertainty
Temperature Reading ) (£°C)
(*c) ) ]

25.0024 25.2 0.2 0.10

30.0033 30.9 -0.9 0.10

35.0024 35.2 0.2 0.10

40.0031 40.3 -0.3 0.10

UUC* = Unit under Calibration
...End of Certificate...

Calibra Approved by: ooy

Diesleif
Photometry and-‘l’__!m_g:qr'a!_hﬁg;s;ta__r;l%ards Laboratory
Ref.: 2012266021300627001
Issued Date: 13 March 2023

Page 2 of 2

The results relate only to the items tested/calibrated or value assigned

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

FMBLMTC.002 Rev.4
Head Office Office/Laboratory Office
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Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel, {66) 0 2577 9000 Tel, (66} 0 2323 1672-80 ext. 115, 116 Tel. {68) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax, {66) 0 2575 8592
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CALIBRATION LABORATORY CO.,LTD.

210-11,14,55 Soi Prasad Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrac, Bangkok 10230 ]i
Tel, 02-578-0353-4 Fax: 02-578-2672  wew.caldaboralory.com  E-mail:saleficaHaboratory.com

CALIBRATION LABORATORY CO.,LTD.

2110-11,%, 55 Sci Prasert Manukit 29 Yaek 4, Prasert Manukil Rd., Ladghrao, Bangkok 10230

&

ENEDITED
L sazirne

oy Tel. 02-578-0353-4 Fax: 02-578-2672 www.caklaborsiory.com  E-mallsalegicaklaboratory.com
Acaradited Accredited
IHO/IEC 17026 ISO/IDC 17020

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE = BAROMETER NOMENCLATURE : BAROMETER

MANUFACTURER : ROBERT E.WHITE INSTRUMENTS,INC. MANUFACTURER : ROBERT E.WHITE INSTRUMENTS,INC.
MODEL / TYPE 1 N/A MODEL / TYPE : N/A

SERIAL NO. ¢ 52M004201 SERIAL NO. : 52MO004201

CLID. NO. i 211600506 DATE OF CALIBRATION : 19 November 2021

JOB CONTROL NO. 2 211118112784

CUSTOMER  : ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. ENVIRONMENT CONDITIONS :

25/114 MOO 6 SOI CHINAKET 1, NGAMWONGWAN ROAD, Temperature : (232 2) °C Relative Humidity : (55F 10) %R

TOONGSONGHONG, LAKSI, BANGKOK 10210

PROCEDURE USED :
DATE OF RECEIVED : 18 November 2021 DATE OF ISSUED : 22 November 2021 This instrument was calibrated under procadure No, CLC-CPPP-07 according to DKD-R 6-1 as calibration guidelines.

The calibration was performed by direct measurement with Refercnce Pressure Monitor
Repart of calibration screening must not be taken in part. Execpt complete. Without the approval of the Caolibration Laboratery Ca,, Lrd.

Calibration Engincer

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Reference Pressure Monitor, Fluke Model RPM3 S/N. 829,

TRACEABILITY :

[

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

Approved By : Certificate No. MP-0172-21, Due Date 15 October 2022.

Authorized Signatory

22 November 2021 UNCERTAINTY :

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2. It has been cvaluated

T Callentins Carfifivaie the traceahility to nationsl » which realize the units of measurement aceoriding according to the " Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

to the International System of Units { 51 )

Certificate No, Q21112784
Certificate No, Q21112784

F3-011-04/01-12 page 2 of 3
F3-011-04/01-12 page 1 of 3

[EESE
L
(=l

sinclecalibration @clccalibration
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Environment Research & Technology Company Limited

¢ 25/104 Mu 6 Soi Chinmakhet 1, Ngam Wong Wan Road,
Thung Somg Hang, Lak Si, Rangknk 10218

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

E-mail  envi@emviressarch.codh

CALIBRATION LABORATORY CO.,LTD.

b,

11,94, 55 Sol Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphwao, Bangkok 10230

wwwemvireseareh oo,

Hend OffieeTas 100105 542 064 951

i - EnvironmenT RESEARCH & TECHNOLOGY Co., LTD.
Tel. 02-578-0353-4 Fax 02-578-2672  wew caklsboratory.com  E-mail:sale@caHaboratory.com

CLC

Accrodited
THO/IEG 17036

Calibration Data of NOx Analyzer

CONDITION OF CALIBRATION ITEM : GOOD Analyzer Ferformance Test
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment Eyl it Gam el (WK ) Rt Hani Vision E.
Manufacture HORIBA Location Envi Research
The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series ol known Model APNA-3T0 Quatation 2024-00462
Serial No. AWFEBUK [= Date March 8, 2024
gauge pressure were applied. The STD reading were recorded and the means value were reported in the able below. lyzar Unit opb Time 230 P
CALIBRATION DATA Instruments for Calibration
- » g - e Instruments Model Serial Number
CORRECTION OF PRESSURE Zero Air Supply Thermo Env. 111 0700419829
i : . i Dynamic Dilution Calibrator Tanabyle 300 D165
TD Reading ( inHg Correction ( inHg )
DUC Test point { inHg } = i i i Standard Gas Components CO = 4516 ppm
’ Up Down Up Down Cylinder No: EBO0123013 NO = 553 ppm
Expire Date: Ocl 22, 2027 50, = 549 ppm
28.00 28.552 28.567 +0.552 +H).567 Single Point Calibration
29,00 29.113 29,131 +0.113 +0.131 Analyzer Value
Standard Gas Standard Gas Value NO, { ppb } NO { ppb ) NO; ( ppb ) Stability % Abs Error
29.50 29534 29.545 +0.034 +0.045 Before| After |Before| After |Befors| After | Before] After
- Zero 0 27 | 00 | 15 | oo | 12 | oo . = -
30.00 19972 29.938 -0.078 -0.062 Span 400 3902 | 400.0 ] 3800 4000 02 | 00 - - 03
31.00 30.836 30.836 -0.164 -0.164 T =
| i
Uncertainty of measurement £ 0.003 inHg | 500 o
| 5 450 !
Transmitting fluid : Air. i g 400 I
g 3% i
Technical Note. k factor | kPa= 0.2952998 inHg | § 300 I
2 250
m
Note. The Scope of Accredited ANAB Certificate Mo. ACDM-2814 Version 008 Page 36 of 54 ll £ 200 i
.8 150 :
T 100 !
s i
I a v d |
l' 0 S0 100 150 200 250 300 350 400 450 500 |
i Standard Value i
This report is valid for the above stated instrument/s only. STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
DObserved Value
Unit
Parameter nl Before Adjust | After Adjst Nominal Range
ppb 500 500 0 - 500 Standard
mv 0.4 0.2 Voltage of the measured NO value
my B3 52 Vaoltage of the measured NOx valus
b 414 39.7 43°C+5°C
Ambient kPa 100.4 101.1 Current ic p
DG 24V v 23.5 23.5 24V 20.5
DC 5V v 5.0 5.0 5V 0.5
NO Slope - 1.32560 1.20110 0.50000 - 2.0000
MNOx Slope - 1.48130 1.85600 0.50000 - 2.0000
### End of Certificate ###
Calibrate By : Checked By :
Certificate No. Q21112784 " N
March 8, 2024 March 8, 2024

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

Page 1
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EnviroMMENT RE

Environment Research & Technology Company Limited
24114 Mu & Sai Chinnakhet 1, Ngam Wose Was Roud,

Thang Sang Weng, Lak Si, Banghek 10210

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

E-mail : envi@envicesearch.coth

waw.enviresearch coth

Head OfTieeTax 11 6105 542 064 981

EnvironmenT Re

ARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25104 Mis 6 Soi Chinnakbet 1, Ngam Wong Wan Hoad,

‘Thung Somg Hong, Lak St Hangkok 10210

Tel 0295477456 Fax (-2954-7747

E-mail : envig@enviresearch.coth

wwmenviresearch.co.h

Head Office/Tax 1D 0105 543 164 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer { NOx ) Customer Name Vision E.
[ HORIBA Location Envi Research
Madel APNA-3T0 Q 2024-00462
Serial No. AXTHSMED Calibration Date March 26, 2024
Analyzer Unit pph Time 1:41 PM
Instruments for Calibration
[ Model Serial Number
Zero Alr Supply Themmo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Okct 22, 2027 S50, = 548 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 a 12 0.0 27 0.0 -1.5 0.0 - - -
Span 400 4053 | 400.0 | 4016 | 400.0 3.7 0.0 - - 0.4
e y=x
Calibration Curve | Ri=1

50 100 150 200 250 300 350 400 450 500

Standard Value i

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

% Observed Value

Parameter Unit Betore Adjust] After Adjust Nominal Range
Rangs ppb 500 500 0 - 500 Standard
Signal N my 0.5 0.8 Valtage of the NO value
Signal NOx mV 7.3 73.0 Voltage of the measured NOx valus
Detecior “C 40.4 40.4 43°C+5°C
[ Ambient kPa 101.2 101.2 Current atmospheric pressure
DC 24V v 235 23.5 24V 40,5
DC 5 A 5.0 50 5\ 05
MO Slope - 186520 1.05860 0.50000 - 2.0000
WOx Slope - 1.54880 1.53860 0.50000 - 2.0000

Calibrate By : Checked By:

March 26, 2024

March 26, 2024

Page 1

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer { SO, ) Customer Name Vision E.
Manufacture Horiba Location Envi Research
Model APSA-3TD Quatation 2024-00462
Serial No. JODOEMWB Calibration Date April 10, 2024
Analyzer Unit ppb Time 313PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700418829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 50, = 549 Ppm
Single Point Calibration
Shindant Gis Standard Gas Analyzer Value ( ppb ) Stability % Abs Error
Value Before After Before | After
Zero 0 2.9 0.0 - - -
Span 46
!‘ s
I —_
L§
15
i
13
[l - ¢ ;
i [ -
I 100 150 200 250 300 350 400 450 00 !
PRI S stivaard Vale oy s e 1)
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-3T0
8 " Unit Observed Value Hcnsinal Rai
arameter n nge
Before Adjust After Adjust "
Range ppb 500 500 0 - 500 Standard
Signal (S04} mv 12.6 127 Voltage of the measured S02 value
LAMP mV 205.5 201.0 200 mV - 1200 mv
CELL T 363 36.3 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 45.5 45.5 65 kPa or less
AMBIENT kPa 101.4 101.4 Current atmospheric pressure
DC 24V '] 24.0 24.0 24V 05V
DC 5V v 4.9 4.8 5V 05V
Calibrate By : Checked By :
April 10, 2024 © April 10, 2024

Page 1
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Environment Research & Technology Company Limited
257154 Mia 6 Sod Chinmakiet 1, Neam Wong Wan HRosi,

Thisng Song Hang, Lak 51, Banglok 10210

Tel 0-2958- 71456 Fux 0-2954-7747

Environment Research & Technology Company Limited
28/104 Mu & Sai. Chinnakhet 1, Ngam Wong Wan Road,

Thumy Sem; Homg, Lak §i, Baspkok 10210

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

envi research

E-mail : envifi@enviresearch.co.d E-mail : envid@envireseareh.coth

.N\w.nwll-usr.nr:h.(n.ll ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. v emviresearehcoth
Hend OfficeTax 1D 0103 542 064 981 Head Offiee/Tax 1D 0105 542 064 581

Calibration Data of S0, Analyzer Calibration Data of CO Analyzer
Analyzer Performance Test o

Analyzer Performance Test

Equipment Gas Analyzer [ S0, ) Costomer Name Vision E,
Manufacture Thermo Location Envi Research E Gas Analyzer [ CO) Customer Name Vision E
Model 430 Quatation 2024-004562 Manufacture HORIBA Location Envi Research
Serial No. 0611116460 Calibration Date April 10, 2024 Maodel APMA-370 Quatation 2024-00462
Analyzer Unit ppb Time 1:58 PM Serial No. WNTLDINB Calibration Date April 10, 2024
Instruments for Calibration Asalyzrthit PP Jime itfin
Instruments Model Sorial Number Instruments for Calibration
Zaro Alr Supply Therma Env. 111 0700418329 e M- = Model Serial Number
s':y:arl:ic Dilution Calibrator Tanabyte 300 0165 Zero Air Supply Thermo Env. 111 0?0041_9529
ndard Gas Compononte CO= 4516  ppm Dynamic Dilution Calibrator Tanabyte 300 0185
Cylinder No :  EB0123013 NO= 83  pem Standard Gas Components CO = 4,487 ppm
Expire Date ;  Oct 22, 2027 50;= 54.9 ppm Cylinder No : EBD123013 NO = 461 ppm
Single Point Calibration |Expire Date : Oct 23, 2027 50,= 46.0  ppm
e | S G Vhia Analyzer Value { ppb ) Stability 4% Abs Error Single Point Calibration
Bofore Aftar Before |  After
Zoro i ) o0 N = = Standand Gas Standard Gas Analyzer Value ( ppm ) Stability % Abs Erfor
Span 400 392.0 200.0 = = 70 Value Before Alter Before | After
P e s - Zero 0 0.08 0.00 2 a5 -
! Calibration Curve | R»‘; 1)_(00 I[ Span 40 41.03 40.00
| 500 ] e e e 2 8 e
i g 450 I !
LB 400 - >
| & 350 | |
i% 300 —e-eamp | =
I 2 250 I g
g 200 Sesasienal =
'3 100 [ : =
o i Pt
e 453 | i 1=
li 100 150 200 250 300 350 400 450 500 i i g
- Standard Value i i B =
| e ol b plin, B B X ) Lo A A S S B I c o
|
STATUS TEST AND VALIDATION OF SO; ANALYZER MODEL 43C | 20 20 40
n Observed Value i Standard Value
Paramet Di As i
aral ar isplay Unit Befare Adjust Aftor Adjast Nominal Range =Lt g e Al i i T T e SR i (e e S e e e
Rangs RANGE ppb 500 500 0 - 500 standard STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Internal Temperature INTERNAL *c 332 333 8.0°C to47.0°C Obsarved Valus
s g g P t Unit — Nominal R
Chamber Temp CHAMBER c 40.6 40.6 43.0°Cto47.0°C n Before Adjust “After Adjust ominal Range
Pressure PRESSURE mmHg 7253 7253 400.0 to 1.000 SIGNAL(MAIN my 75 21 Voltage of the measured CO Value
[Sample Flow SAMP FLOW LPM 0.658 0.658 0.350 to 1.000 SIGNAL (COMP) mv 1.0 0.7 Voltage of the Interference component Value
Lamp Inensity INTENSITY Hz 21855 22012 20,000 to 50,000 CELL 5C 2.2 a2 Ambient + (5 10 10 C)
Lamp Vollage LAMP VOLTAGE v 866 866 750 1o 1,200 [FUMP kpa 40.8 408 less than 65
502 Concentration 502 CONCENTRATION ppb 3.2 1.8 0 to 10,000 AMBIENT kpa 101.5 101.5 Atmospheric pressure
Motherboard Status MOTHERBOARD STATUS - oK O O DC 24V my 238 239 24+-0.5V
interface Status INTERFACE STATUS - OK Ok oK DC 5V myV 5.0 5.0 S5+-05V
Callbrate By : Chaclad By - Callbrate By : Chécked By

April 10, 2024 | 4 April 10, 2024 i T el R .
| * rE April 10, 2024 : April 10, 2024

Page 1 Page 1
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Environment Research & Technology Company Limited
25114 Mo 6 Sol Chinnakhet 1, Ngam Weng Wan Road.

Thung Seng Homg. Lak $I. Banghkok 10210

Vel (-2954-T745-6 Fux (-2954-7747

E-muil : emvi@enviresearchacath

- specialty Gases
Airgas o ko
" i Bl 1
an Alr Liguide compary Plumatendville, PA 18040
Alrgas.com

www.enviresearch.on th

Head Office Tax 1D 0105 542 864 951

EnviRONMENT RESEARCH & TECHNOLOGY Co., LTD.

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Cas Aoalizer (00) Customer Name Vi E. Part Number E04NISSE15A0292 Reference Number. 160-401604495-1
Manufacture HORIBA Location Envi Research Cylinder Number:  EB0123013 Cylinder Volume:  144.4 Cubic Feet
Model AMA-SIG Quatation 202400462 Laboratory: 124 - Plumsteaduille - PA Cylinder Pressure: 2015 PSIG
Serial No. GFBOBLNC Calibration Date April 10, 2024 PGVP Number: A12019 Valve Outlet: 660
Analyzer Unit ppm Time 1:38 PM Gas Code: CO,NO,NOX,S02 BALN Cerification Date:  Oct 22, 2019
ibrati irati te:
Instruments for Calibration Expiration Date: Oct 22,2027
Cartificaton in with "EPA T Protocol for Assay and Cortification of Gesaous Calibration Standands (May 2012 decumeni EPS,
Instruments Manufacture Model Serlal Number GO0IR-12/531, using the assay procedures listed, Analytical Methodology does not require comection for analylical interference. This cylinder has a total analytical
Zoro Alr SUPPIL Thermo Env, 111 0700@29 uncartainty as stated balow with 8 confidence level of 95%, There are no SIanI;Ia'Csa.:IL-:sz“hT wh cl;::‘(ﬁ the use of this calibration mixdure, All concentrations are on a
Dynamic Dilution Calibrator Tanabyte 300 0165 Do Net Use This Cyiinder below 190 psig. L e 0.7 megapascals
Standard Gas Components CO = 4516 ppm ANALYTICAL RESULTS
Cylinder No :  EB0123013 NO = 553 ppm Compenent Requested Actual Protocol Total Relative Assay
Expire Date : Oct22, 2027 S0,= 549 ppm C i [ Method Uncertainty Dates
Single Point Calibration NOX 55,00 PPM §5.27 PPM G1 +- 0.8% NIST Traceable 1011472019, 10/22/2019
NITRIC OXIDE 55.00 PPM 55.27 PPM G1 +- 0.8% NIST Traceable 10M14/2019, 10/22/2019
Analvze Vakis { som Stabili SULFUR DIOXIDE 55.00 PPM 54.93 PPM G1 +-0.9% NIST Traceable 10/14/2019, 102212018
Standard Gas 5“":’; e e Vakin (pem ) i % Abs Error CARBON MONOXIDE 4500 PR 4516 PPM &1 +1-0,6% NIST Traceatle 10/14/2019
s Before After Before | After NITROGEN Balance
Zero 0 0.05 0.00 - - - " -
Span 40 40,72 40.00 = = 1.80 CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
i NTRM 13010428 KALDD4123 7.6 PPM NITRIC OXIDE/NITROGEN +-0.8% Jul 23, 2025
NTRM 13010428 KALDD&123 7.6 PPM NOxINITROGEN +-0.8% Jul 23, 2025
| NTRM 16010235 KALOO4412 97.69 PPM SULFUR DIOXIDEMNITROGEN +- 0.8% Dec 23, 2021
g | NTRM 08012318 KALOD4E20 4857 PPM CARBON MONOXIDE/MNITROGEN +i- 0.6% Jun 07, 2024
B — ) — 1
| % ,ff 4072 | I | ANALYTICAL EQUIPMENT
| 2 ,fi pp————— | Instrument/Make/Model Analytical Principle Last Multipoint Calibration
=
| = = s | MKS FTIR - CO - 000926781 FTIR Sep 26, 2019
|2 r —4— Alier b MKS FTIR - NO - 000928781 FTIR Det 18, 2019
3 - e — 1 MKS FTIR - NOx - 000926781 ETIR Dot 18, 2019
| o | MKS FTIR - 502 - 000925781 FTIR Oct 03, 2019
I i
I ) 20 0 40 50 | Triad Data Available Upon Request
Ui R0 o) EBtandarc iV ale gl i v RS (SN, i NOTES:Gross Weight 28.0 Ka, Net Waight: 4.6 Kg
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Observed Value
P: i Nominal Range
Uikt Before Adjust After Adjust g
SIGNAL!MNN] m\ 6.6 6.5 Voltage of the measured CO Value
SIGNAL (COMP) my/ 13 1.2 Voltage of the interferance component Valus
GELL 5 ﬁ“l 38.0 Ambient + (5 to 10 C)
PUMP kpa 39.2 380 less than 65
AMBIENT kpa 101.6 101.6 Atmospheric pressure
DC 24V my 239 23.9 24+/- 0.5V
DC 5V mV 49 45 5+H-0.5V

Calibrate By : By:

April 10, 2024 L

Page 1 of 160-401604495-1
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envi research

EnviRonMENT RESERARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25114 Mu 6 Sol Chimisakleet 1, Ngam Wesig Wam Read,

Thung Song Hong, Lak 5i, Bangkek 10210

Tel 0-2954-T745-6 Fax 0-1954-7747

E-mall : emvi@enviresearch.co.th

wwwenviresearch.codh

Hiead OfficeTax 1D 0108 S43 064 981

Support Equipment Type

Manufacture
Model

Serial No.

Range of Calibra

tor

- Support Equipment Type

- Frequency
Calibrated By

Calibration Date
Customer Name

Sound Level Meter Calibration Report

x Sound Level Callbrator
Larson Davis
CALZ0D
3605

838
1,000 Hz.

+ April 18, 2024

- - £ -
Vision E. Consultants Ca., Ltd. : Tasamasdallaniouiufinie L1/
- - . & - - -
Tongh wlssdmrsuuunmanomean L1/64 wu\'ﬂ'uﬂﬁﬂmru'm:wan-waaaai: URE
L od oo a . - 3
Auinanimghastuan-wiasassduaeo wiasdrsusunwnae L2143

a"w.—:aaﬂu it uazTawiarumane (soznins g isawiedibog

Equipment Actual Reading (dB[A))
Item Btatus
Brand Model Serial Number Before Adj After Adj
1 |Scarlet Tech ST-11D 820867 %3.8 93.8 Pass
2 Searlet Tech ST-11D 8208638 938 93.8 P;sa
Checked By ) : Approved By
Technician Environmental Scientist

Page 1/1

ATISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0190 MTC No. EEL. BP, 95/0167
CALIBRATION CERTIFICATE
Submitted by . Environment Research & Technology Co.,Ltd.
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210.
Calibrated at : 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 : Precision Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Larson Davis Relative Humidity :(50+15) %
Muodel : CAL200 Ambient Pressure  : (101.325 + 1.500) kP2
Serial No. 13605
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 5/N 1537484,

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2889871
Calibration Procedure: CP-102-04 based on TEC 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 International System of Units through the National Institute of
Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.
Date of Receipt 8 Jan, 2024
Date of Calibration 10 Jan. 2024 1/ {h

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailznd

Tel. (66) 0 2577 9000

Fax. (66)0 2577 9009

E-mail : umpaiggtistr.orth Websitewww tistr.orth

Office/Laboratory

Sal 1C, Bangpoo Industrial Estate, Sukhurmvit Road,
Amghoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66] 0 2323 1672-30 ext. 115, 116

Fax (66) 0 2323 9165
E-mail : mic@tistr.or.th

FM.BLMTC.002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10300,
Thailand
Tel. (65) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. [66) 0 2579 8592
E-mail : sumalee@tistronth
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nIEM S
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0190 MTC No. EEL. BP, 95/0167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

- L
-TISETIS 17023
9-TISTR EREARATION DisT

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0190 MTC No. EEL. BP. 950167

Request No.
Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 2011Pa , 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) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.80 -0.20 +0.10 +0.40 dB
2. Frequency
Standard Microphone M ed Freg Y Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.8 -0.2 +1.5 +1.0%
3. Total Distortion
Standard Micrephone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.38 +0.50 +3.0%

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 93.85 -0.15 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaerd 180 1000.3 0.3 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 0.32 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included,

3. The microphone volume correction was included at level of 0.26 dB from manual.

Date of Calibration 10 Jan. 2024

2 f’h

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

3. The microphone volume correction was included at level of 0.26 dB-ffém

Calibrated by :

AT

Electrical and Electronic Standards Laboratory
Date of Calibration 10 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 11 Jan, 2024 Ref : 2011267010800067006

End of Certificate 3/3

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

The results relate only to the items tested/calibrated or value assigned.
Adwvertisng the Report/Cerificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR.

FM.BLMTC.002 Rev.d

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luarig,
Changwat Pathumthani 12120, Thailand

Tel. {66} 0 2577 2000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websitesww tistr.orth

Office/Laboratory Office

Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 156 Phahonyothin Road, Chatuchak, Bangkok 10900,
Amphos Muang, Changwat Samutprakan 10280, Thalland — Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2323 9165 Fax, {66) 0 2579 B552

E-mail : mtogtistr.or.th E-mail : sumaleegtistrorth

FMBLMTC.002 Rev.d

Head Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fan (66) 0 2577 9009

E-mall : rumpaigitistr.onth Websiteswwe tistr.orth

Office/Laboratory Office

50i 1C, Bangpoo Industrial Estate, Sukhurmt Road, 196 Phahonyothin Road, Chatuchak, Bangkox 10900,
Amphoe Muang, Chanewat Samutprakan 10280, Thaland  Thailand

Tel (668) 0 2323 1672-80 ext. 115, 116 Tel. (66) O 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : mtcg@tistr.orth E-mail : sumaleegtistrorth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX. 0-2719-9484

N\ CertNo.:. 24CH17

MSC-TISLTIS 025 Page.: 20of 2
CALIBRATION 0008

Condition of this calibration result
1. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd_,

Cert.No.: 24CH17
bl ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Page.: 1o0f2

: . : Buffer Solution Manufacturer Lot No. Exp. date
Certlﬁcate Of Callbrat’lon pH 4.008 CPA chem 940102 27 Nov 2025
Equipment : pH Meter pH 6.986 CPA chem 931959 01 Oct 2024
pH 8.997 CPA chem 940106 02 Nov 2024
Manufacturer : Water Proof
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : pHTesir 30
Serial No. : 3066320 Calibration Results
ID No. : _ Function : pH Measurement
i f Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Condition As-Received: Used ltem
i H u rtainty of
Received Date : 05 January 2024 Um_t Under Standard p Actual pH |Actual mV ncertainty o Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
Calibration Date : 09 January 2024 (mV) #) k
Reference : 2401-0077DN-3 pH Electrode 4.008 4.01 N/A 0.0071 2.00
Submitted by : Environment Research & Technology Company Limited. SIN.: 3066320 6.986 7.00 N/A 0.0093 2.00
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road, 0,897 10.00 N/A 0.0005 2.00

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

Issue Date :

Toongsonghong, Laksi, Bangkok 10210

(25 £ 2.5) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Approved Sigriatory

10 January 2024

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 Available

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

factor £, providing a level of confidence of approximately 95 %

-o0o-

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the pricr writlen

Approval of the head of Corporate Services 3 : Equipment Calibrution and Testing Services

A 0062385 21196385
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/8 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 23TW254

TEL. 0-2717-31000 FAX. 0-2719-0484

Cert.No.: 23TW254
Page.: 1 of 2

Certificate of Testing

Condition of this result of calibration

1. Reference Standard Instruments :

Page.: 2 of 2

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

" Instruments Serial No. ID No. Certificate No. Due Date
Equipment : 0. Metr 1) Burette _ 130BU10 23CG1172 22 Mar 2025
Manufacturer : YSI 2) Balance 1124013382 140RCO0E 23MM1E 20 Feb 2024
Model : 5000-115 2. Siandard Material :-

Serial No. : 17H104220 Material Manufacturer Lot.No. Assay
ID No. : ERTC-L-In.137 Sedium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 29 November 2023
Test Date : 30 November 2023 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2311-0939DN-1 Dissolved Oxygen Probe No.: 17J100003
Submitted by : Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Titration Method DO Meter
. Standard Deviation
Toongsongheng, Laksi, Bangkok 10210 (Azide Modification Method) Reading
Laboratory Condition : Temperature (25+5)°C (mg/L) (mglL) (maiL)
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH9 818 817 0.0055
by Comparison Technigue with Azide Madification Method i ’ :

Tested by :

Approved by :

Issue Date :

Approved Signatory

4 December 2023

B 0328870

This report was certified only for the instrument we tested.It is allowable to use for study

the system efficiency, The environmeantal impact control and present to organization it may concerned
Intend to use for adwvertising and referral purpose is prohibited. This report may not be reproduced

other in full without written approval of the laboratory

-ofo-

a1192571
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

344 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW2
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by

Issue Date :

DO Meter

YS!

Pro2030
21H104437

05 January 2024
08 January 2024
2401-0077DN-10

Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamweongwan Road,
Toongsenghong, Laksi, Bangkok 10210

Temperature (251 5)°C

Hurmidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Approved Signatory

10 January 2024

B 0331699

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 24TW2
Page.: 2 of 2

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. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Marck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 21G100097
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (malL) (mg/L)
818 8.18 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact contrel and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full without written approval of the |laboratory

-olo-

a 1196377
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- mm Inctech Metrological Center Co.Ltd. R S0
- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, &

B Saimai, Bangkok 10220, Thailand ACCREDITED
Tel. (B62) 909-8820 (auto 10 lines) Www.imcinstrument.com alibration Cort. f# JH84,01
ISOTEC 17028

Certificate of Calibration

Certificate No. : MT23-7846

Page : 1of2
Customer :  Environment Research & Technogy Co., Ltd.
Address +  25/114 Moo 6 Soi Chinaket!, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description :  Incubator Order No. : 3936/23
Manufacturer : Accuplus Received date : Dec12, 2023
Model : Smarti250 Calibration date : Dec 12,2023
Serial No. : 2058-0218-0002 Environment Condition :
Identification No. : ERTC-L-IN-143 Temperature (25+/-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 LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature

andlor Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument Model Serial No.
LXI Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT23-5938

Certificate No. Due Date
Oct 05, 2024

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 (Sl), through
Mational Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was based on standard uncertainty multiplied by covera,
providing a level of confidence of not less than 95%

Calibrated by : Approved by

Issue date : Jan 09, 2024

This calibration certificate shall not be reproduced ather than in full except with the prior written
approval of Inctech Metrological Center Co. Ltd
Rev.02 / Mar 2020 FM-MT-013

— mm Inctech Metrological Center Co.Ltd. S
- 39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen, -
Saimai, Bangkok 10220, Thailand ) ACCrEBTTED

Tel. (662) 909-8820 (Aute 10 lines} Www.imcinstrument.com

Culibration Cert. ¥ 383401
ISOVIEC 17028

Certificate No. : MT23-7846

Page : 2of2
Function :  Temperature measurement Result Without adjustment
Calibration point 1 20 °C Resolution : 0.1 °C
Calibration
Temperature of UUC* at each position ( °C ) Uity of
point measurement
(*C) Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | ChT | ChB | Ch9 (+l-°C)
20 20.542 | 20.166 | 20.504 | 20.211 | 20.551 | 20.501 | 20.477 | 20.728 | 19.867 0.48
Setting Indicating Measured | Measured Overall
temperature Temperature stability uniformity | varlation
(*c) (°c) (H-°C) (°Cc) (°C)
200 2010 20.3 0.25 1.0 1.3
A - #1 Lower Left Front

#2 Lower Right Front

#3 Lower Left Rear

[ #4 Lower Right Rear

| | #5 Upper Left Front
#5 Upper Right Front

/" 7 - ‘ P ' #7 Upper Left Rear
" i L = #8 Upper Right Rear
i »/, ; _/J ° #9 Geometric Center
- W -
Eront view

UUC* = Unit under calibration

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 bet 1the ym 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-013
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 b4 Equipmant : Incuostor Gt Nax: 2410
TEL.0-2717-3000-20  FAX. 0-2719-0434 SABRATION O Condition As-Received :  Used ltem Page: 2of 3
Reference : 2401-00010N-5

Procedure Used :-

Cert. No.: 24TM85 Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

. s . Page: 10f3 measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
Certificate of Calibration The temperature scale used was based on ITS-90.
Condition of this result of calibration
Equipment : Ircubator 1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
Manufacturer : Memmert 1} Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item callbrated on date and place of callbration.
Model : IF 160 3. This certification is traceable to the Intermnational System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Serial No. D522.0070 Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
ID No. : ERTC-L-In.-181 Fresh air setting : Close Environment during calibration
Fan setting : 50% [ | Beginning Finished
Submitted by : Environment Research & Technology Company Limited Temp. (°C ) 26 29
26/114 Moo 6 Sai Chinaket 1, REL.Hurnid. ( % ) 47 50
Ngamwongwan Road, Toongsonghong, Laksi, {2 4 AC Supply ( Valt ) 225 226
Bangkok 10210 &
Location : 408/2 ﬁmﬂﬁu‘ﬁnwﬂumm“gﬂat% 1 g Pasition : Rar.ond,
5 1D No.:
Received Order : 03 January 2024 § 8 iH2 8 1 22-18RTD-2/1
Calibration Date : 04 January 2024 ; 7 B | 18RTD-2/2 |
Ambient Temperature : (26+10)°C Wiz~ :;;!2 ;L c / 3 18RTD-2/3
Relative Humidity : (50 +30 ) % e A i | 18RTD-24 |
a 5 1BRTD-2/5
Calibrated by : - W 6 18RTD-2/6
7| ermar
Probe Installation Details : Dimension of Chamber : 8} ASRIDAE
Approved by : _ a= 50 cm D= 0.40 i 9 (ref.) 18RTD-2/9
Approved Signatory o D ehi W= 0.56 i
c= 50 em H= 073 m
Capacity = 0.16 m

Issue Date : 16 January 2024

The Uncertainties are for a ¢

e probability of approximately 95%

This certificase may nod be reproduced otber than in full, except with the prior written

Approval of the head of Corparale Services 3 - Bquipment Calibration and Testing Services -

A 0062474 a 1197875
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Equipment : Incubator Cert. No.: 24TM85
Condition As-Received : Used Item Page: 30of3
Reference : 2401-00010N-5
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(*c) (c)y | (c) (£°C) (°c) (*C) k
35.0 35.0 35.0 0.020 0.15 0.24 2
Calibration Measured Temperature ( °C ) .
& Uncertainty
Point Position
(°c) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35,043 | 34.933 | 35.015 | 34.992 | 35.019 | 34.980 | 34.843 | 34.961 | 34,285 0.32

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

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

MNote : 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 85 %.

-o0o-

a1197874

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING
53414 PATTANAKARN ROAD SO1 18, SUANLLUAR

CSUANLUANG BANGKOK 10250

RVICES

NSC-TISLTIS17035

TEL.0-2717-3000-20  FAX. 0.3719-9484 CALIBRATION 0068

Cert. No.: 24TMS6
Page: 10of3

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 :

Issue Date :

Incubator

Ehret

BK 4106

22162
ERTC-L-In.-022

Environment Research & Technology Company Limited
25/114 Moo 6 Soi Chinaket 1,

Ngamwongwan Road, Toongsonghong, Laksi,

Bangkok 10210

- n & X
40812 Vol fiAnsduanminiduada

03 January 2024
04 January 2024
(286+10)°C
(50£30)%

Approved Signatory

16 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be reproduced other ean in fll, except with the prior writien

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services

A 0062475
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Equipment : Incubator Cert. No.: 24TM26

Condition As-Received : Used Item Page: 20of 3
Reference : 2401-00010N-6
Procedure Used :-

Callibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYS57013711 23LM115 TPA 11 Jul 2024
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.
Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- (™) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Not Available Environment during calibration
: | Beginning Finished
Temp. (°C ) 26 29
REL.Humid. ( % ) 45 50
2 4 AC Supply { Volt ) 225 226
[=] [<]
t g (e Position : Re el
& ID No.:
H ‘g {H2 $ 1 18-18RTD-01
— 2 | 18-1BRTD-02
T ;L & / 3 18-18RTD-03
s 7 4 18-1BRTD-04
= 5 | _13_—1BRTD-0:5
h w B 23-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 50 cm " 050 m 9 (ref) | 18-1BRTD-09
b= 5.0 cm = 0.60 m
c= 5.0 cm = 0.50 m
Capacily = 0.15 m

a 1197873

Equipment : Incubator Cert. No.: 24TMS6
Condition As-Received : Used Item Page: 30of 3
Reference : 2401-00010N-8
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUuc* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (°C) | (*C) (£°C) (°c) (*c) k
44.5 44.5 45.0 0.20 0.77 1.6 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
44.5 45.038 | 45142 | 45.077 | 45.127 | 43.812 | 44.180 | 44.402 | 44.990 | 44.497 0.85

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

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

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

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

~0lo-

a 1197872
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Agilent CrossLab Compliance Services 2023 by Agilent Technologies
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® 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Test Summary

Purpose

This section includes the Overall Qualification Status and details for each test that meets at least one of the following criteria: (1) was
not scheduled; (2) was scheduled but not run; (3) was processed more than once; (4) passed recommended limits only when dual
limits were selected; (5) required deviation(s) or comment{s); (8) required integration event change(s). Tests that pass and do not
meet any criteria above are not included.

For a complete list of scheduled tests, see the table of contents. For supporting d tation, refer to the 15 section,

NOTE: A Pass for the Overall Qualification Status indicates that all scheduled tests were run and passed; R, |, D, and C are blank if
not applicable for that specific test.

R: runs

I: integration event changes

D: number of deviations submitted

C: number of comments submitted

Status: NS (not scheduled); NR (scheduled but not run); NC (unlocked but not completed)

Details
Test Status
R I D c

There were no rep d or re-integ d tests. All test in a pass status,
Overall Qualification Status
Pass
Date: MNovember 28, 2023 1:10:31 PM
Systam ID: MY15330001

Page3/28

2023 by Agilent Technologles

Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and delivery detalls for this service.

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
MNarme:

Location:

Local Contact Details
Name:
dob Title:

Qualification Location:

Operator Details
Name:
Job Title:

Data Acquisition Details

8008377416
AgilentRecommended

ES.02.50

Report

Environment Research & Technology Co. Ltd
25114 Moo € Soi Chinaket, Ngamwongwan Rd., Bangkok 10210

K Ralwin Posit
Supervisor Scientist
ICPOES Room

Worawit Timalkul

Field Service Engineer

Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.0.8821
Customer Data System (CDS): Es: ICP Expert
Date: November 28, 2023 1:10:31 PM

System ID: MY 15330001

Page /28
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Instrument Details
Purpose

This secton describes the as found system configuration.

Details

Spectrometer 1
Manufacturer Agilent Technologies
Name 5100 VDV
Mods| Number GBO11A
Sample Introduction Daouble pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY15330001
Firmware Revision 2894

Chiller 1
Manufacturer Agilent Technologiss
Name Chiller
Mode| Number GB4B1A
Sarial Number 1A1560387

Autosampler 1

Manufacturer Agilent Technologies
Name SPS4

Model Number GB410A

Serial Number AU15220240

Vapor Generator 1

2023 by Agilent Technologies

Protocol Details

Purpose

Agilent CrossLab Compliance Services

This section lists the revisions for 2l test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document,

Manufacturer Agilent Technologies
Name VGATTP
Model Number GBATSA
Serial Number MY15330002
Data: November 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 5/28

Test Revision Test

ES.02.50 Autosampler Operation
E5.02.50 Instrument Tests
ES.02.50 Preparation

Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001

Page 6 /28
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Preparation

Purpose

This test records a status for each preparation task for the Agilent ICP-OES

Configuration Details

Model/Serial No.: GED11A 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 Ves Yes Fate
successfully?
Was the instrument calibration performed and completed oz Yes Fass
successfully?
Test Evidence

Image Details: Was the detector calibration performed and completed successfully?

Date and Time: November 28, 2023 12:56:03 PM

Host Name: 5CG0202NQ4

Detector

Calibrate !

Last soccesstul calbeabon: 25-Nov-23 1146:10 4B

Date and Time: November 28, 56203 PM,Host Namae: 5CGO2I

2023 by Agilent Techn

Image Details:

ologies

Date and Time:

Host Name:

Overall Test Status

Agilent CrossLab Compliance Services
Was the instrument calibration performed and completed successfully?
November 28, 2023 12:56:20 PM
SCG0202N04

Istrument

et wial comfiguration dufing calibration

e |
Cabbrate v
L

Lozt rmsultn
Elemart | Vlavelanghin) | avelength B fren) | Rlesuh
A |wram nB4% D |
W [mm |an

13858

007

193836

Date and Time: November 28, 2023 12:56:20 PM,Host Name: SCGO202N04

Date: Movemnber 28, 2023 1:10:31 PM
System ID: MY15330001

Page 7/28

Pass Runs: 1
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001
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Instrument Tests Autosampler Operation

Purpose Purpose

This test recerds a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the This test verifies that the autosampler operates properly.
attached report.

Configuration Details

Configuration Details Model/Serial No.: AU15220240
Model/Serial No.: |Gao11A C My15330001 R | Results
i S Criteria Expe
Results Observed Result Expected Result Sty Observed Result cted Result Status
Da —
Ara the Functional Tests results within acceptance criteria? B% e £ Ve et s Yes |Yes Pass
Tikia o location(s)?
ubsystem Communicafi -
Yy MR Yes Yes Pass
| Overall Test Status
Air Flow I |Pass ?
Yes |Yas Pass s — . o e _t
Water Flow —
Yes |Yes Pass
Gas Flows
Yes Yes Pass
RF Gener
BterEi Yes | |Yes |Pass |
|
Comere Yes |Yes Pass
Optics
P Yes Yes Pass

Are the Instrument Performance Tests results within acceptance criteria?
Resolution —t i ———

Yes Yes Pass
Sensitivi — — —
g Yes ‘Yes Pass
Precision Yes Yan Pass
Overall Test Status
Pass | Runs: 1
Date: November 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System [D: MY15330001 System [D: MY 15330001

Page 9/28 Page 10/28
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access o 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 refars only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change mar procedures be in place in order to

intain the validat Any ct 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.

@ 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Attachments

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

Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001

Page 11/28

certificata encomp all p quisite trainings as documented in the Agilent Learning Management System called Success
Factors,
Location Category Document Name Page
EQR General Certificate of Qualification for ACE 13
EQR General Operator's training cerfificate and qualifications 14
EQR General Operator's training cerlificate and qualifications 15
EQR General Certificate of System Qualification 16
EQR General Instrument's Test Report 17
EQR General Software Verification 20
EQR Material Certificate of Analysis Wavelength calibration { Fal
Date: Movember 28, 2023 1:10:31 PM
System 1D: MY 15330001

Page 12/28
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General General
Document Name: Certificate of Qual]ﬁcétbcn for ACE Document Name: | Operator's training certificate and qué!lﬁmiona
Agilent Technologies W T
Agilent Compliance Engine Self Qualification . .
g ol Certificate of Completion
Drive Serial O0593ERA Platform Revision: ACE 312112
Individual seif-guaiification reports for ench specic technique installed sre alse availasle upon request, They provide additional datails Leamer Name: _
on the general repert fram (he cancise summary and are structured by the actusl sigarithms challenged during the process. There s
et 1 i baotwean end OO program lests because some algorithms are used by several lests snd
across multiphe similar hardware companents of the qualfied systems. Title OF Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophiyte Training
Technigue Type Tests Completed Result
Ak Absorition 7 = Completion Date: August 25, 2016
Capillary Elecirophoresis 10 Confonms
i 3 ing at Agil
i & - . Certified By Company: Leaming ot Agilent
Emission Spectroscopy 3 Canforms
Gas Chromatograpty - GOME 7 Conforms
Gas Chromatograpty 28 Confarms Al Support training certil Bave the following specific Umitatlony.,
1Py tion Chromatograph:
el ¥ * i A eertificuts for Service and Suppost triring is anly valid whi ployed by Agilent iees or while working = an Agilen-authorized service.
ICPMS 5 Coraim provider, thraugh which the service employee bas angaing acesss 1o Agilant's: Safety Alerts, Service Notes, internal technical updates, update training, current
tign, technical suppart, current parts, and pars updates. Completion of wuining alone, withous being employed by A gilent Technolngses, does not
Infrared Spectroscopy 7 Canfarms qealify an individual 1o sefiely bnstall, service or maintnin Agilent products.
Liquid Chromatography 17 Canforms.
Liquid Chromatagraphy - LOMS 8 Confarms
Miicrofluidics 18 Canforms
‘Sample Preparation - Gas Chromatography 9 Caonfarms.
Sample Preparstion - Liguid 8 Confarms:
Chromatography
‘Supercritical Flid Chromatography 15 Conforms.
Sefware L Confarms.
UN-vis Spectropholometer 13 Contarms
Overall Qualification Status
{Contarms
Date: Movember 28, 2023 1:10;31 PM Date: November 28, 2023 1:10:31 PM
System |D; MY 15330001 System ID: MY15330001

Page 13/28 Page 1428
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General

Document Name:

Operator's training certificate and qualifications

Agilent CrossLab Compliance Services

Agilent Technalogies

Certificate of Completion

Title OF Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilem
ICP-OES Systems

Completion Date: October 30, 2020

Cenified By Company: Leaming at Agilent

All Service and Support training have the fol B

A certificate for Service and Suppon training is caly valid whike employed by Agllent Teehnologies or while working 2 an Agilent-autharized service:
provider, through which the service employes hes ongoing access 1o Agilent's: Safery Alens, Service Notes, Intermal technical spdates, update irnining, cament
documentation, technical suppor, curment pans, and pirs updates. Completion of irsining alone, wilkout being employed by Agilent Technalogics, doss nat
equalify an individual 1o safely insiall, service or mainwin Agilent products.

© 2023 by Agilent Technologies

System ID:

November 28, 2023 1:10:31 PM
MY 15330001

Page 15/28

General
Document Name: | Certificate of System Qualification
Agitent Techaclogies
‘ o v .
Certificate of Completion
Leamer Name: _
Title Of Course: AN-CE-§5-T1-000-A: ACE 3.X User Uphinte Training
Completion Diate: Tuly 1, 2020
Certificd By Company: Learning a1 Agilent
All Service trnining have the following specific fimi
A centificase for Service and Sisppont training is only valid while employed by Agitemt Technologies o while working 25 an Agilens-authorized service
provider, through which the service employes has ongning sccess 10 Agilent's; Salety Alerm., Service Notes, intermal Technical updstes, update training, current
dncumencation, rechnieal suppor, curvent pans, and parts updates. Completion af imining alone, without being smployed by Agilent Technologies, does nct
qualify an individusl to safely install, service or makmals Apslent roducts.
Date: MNovember 28, 2023 1:10:31 PM
System ID: MY15330001

Page 16/28
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2023 by Agilent Technologles

Agitent CrossLab Compliance Services 2023 by Agllant Technelogies

Instrument's Ten'Fiepori :

Agilent CrossLab Compliance Services

Document Name:
Instrument's Test Report — =
Sensitivity Test Pass
Radial
Report Summary
Element Wavalangih Specification Method  Rafio Standand Blank
:"""""'"' 1';“‘“9' ;:“" 5100 VOV ICP-0ES A5 (188.680 nm) 2480 SRBA 1111 110 852
nt 1 -
nstrume 1A Se (196,028 nm} 2410 SRBR B85 B5E.2 1166
Instrument Serial Number MY15330001
: Zn {213,857 nm) 214210 SABA 3583 52766.1 2151
| Sofware Version 7106821
Pb (220,353 nm) 2480 SABA 1837 28116 2018
| Firmware Version 2994
Mn (257,610 nm) 2 3518.0 SABR 102862 2757638 7358
Tasted By Worawil T,
Al (396,152 nm) 234 EBR B2 arsT1e 4071.0
Test Completed On 27-Nov-23 2:23:13 PM
Ba (493,408 nm) 2340 SBR 1005 11968087 118071
T K (766,491 i) 218 SBR a8 100ET48 208715
Resolution Test Pass Aodg)
Sensithity Test P Elemont Wavelength  Specificalion  Mathod  Ratio Standamt  Blank
Pracision Test Pass As (188.880 nm) 22080 SRABA 2488 ELECTS 2023
Se (196,025 nm} = 1500 SABA 1638 30409 2833
Resalution Test Pass Zn (208,200 nm) 22340 SABA 14020 19648.5 1928
Eloment Wavelangth | Bpeciicaion  Widih Zn (213,857 nm) z1743.0 SABA  A3408 200514.1 5748
N (174.213 nm} e Lined Cd (214,438 nm) 242270 SABA 78062 1584215 4207
As {188,960 nm) <820 6.66 B
ek e = (220353 nm) 23200 SABA 6314 160899  €00.3
i R 2 o] e e M (257.610 nm) 2106250  SABA 323283 14720844 20675
Cr (206.158 nm) FEETTY 05T Cr (267.716 nm) 21048.0 SAEA 43083 1556026 12863
Zn {213.B57 nm) $8.70 7.56 Cu (324 754 nm) 2180 SBR 578 2425848 41235
Ph (220.353 nm) <850 7.70 Al (396,152 ) z8.0 seA 219 2390248 104746
Co (22 a15 m) i Ll Bia (493.408 nm) 280.0 SBR 2360 72352573 305272
Ba (230,424 rm) 59.40 814
e = e K (766491 nm) 2240 SER 648 3106778 445858
Mn (260,568 nm) 52030 1581
Cr (267.716 nm) £11.00 2.3
Cus (324.754 nm} <2500 17.80
Cu {327,395 nm) £1420 1273
Sr (338,071 nm) £33.50 2128
Ba 455.403 nm) 544,00 31.08
Sr {480_733 nm) £ 36.00 211
Ba (493.408 nm) £36.00 2933
Ba (614.171 nm) $42.00 azge
Ar (675283 nm) £74.00 64.85
K (766.491 nm) < 80.00 6251
Page2of 3
Page 1013
Date: November 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System 10: MY 15330001 System ID: MY 15330001
Page 17/28 Page 18/ 28
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Agilent CrossLab Compliance Services

Document Name: Instrument's Test Report
Preclston Test Pass
Ragial
Elament o
Value % RSD

45 (188,980 nm) £280 074

So (196.026 nm) %260 0.65

Zn (213.857 nm) $1.50 021

P [220.353 nm) =260 051

Mn (257,610 nm) 1,50 0.28

Al (306,152 nm) 5 1.50 0.30

Ba (4093 408 nm) =150 0.60

K (766,487 nm) <150 0.20

Axial
Elerment
Value % RSD

A5 (188.980 nm) 2150 051

Se (186026 nm) £1.50 037

Zn {206.200 nm) % 1.50 0.30

Zn (213.857 nm) £1.50 0.26

Cd 214,438 nm) S 1.50 021

Ph (220,353 nm) s150 0.30

Mn {257,610 nm) S1.50 063

Cr (257.716 nm) 1350 017

Cu [324.754 nm} 5150 0.32

Al (396.152 rim) %150 0.30

Ba {493,408 nm) £1.50 048

K [786.481 nm) <1.50 053

Pape 303
Date: Movember 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 19/ 28

© 2023 by Agilent Technologies

General

Document Name: Software Verification

Agilent CrossLab Compliance Services.

Tnstall Type: NiA

Date: Monday, Nevermber 7. 010 Time:

Windows User Name 1 Admin Uase Revisien
Numbiee:

Additional Pakaper: KA

ZIDIPMUTC  Ihost Name: SIOVDY-HP
+07.00:00}

ol Praduct Nume : ICP Espert

Tiase Reference File Namst ¢ |CFReforens e smi
Summary :

Creerll Evsbustion of breallaoos Check - PASS
File Regort Summary

Pl missing files o invalid flses found

Mo yywiem file difference found
Files Registration Report Summary
Filea Registration heck noe sepire] for this poodeet

Reglsiry Report Sumaary

Registry entries cheek not reguimd lor ibin produt

Date: November 28, 2023 1:10:31 PM
System ID: MY15330001
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Materials Document Name: | Certificate of Analysis Wavelength calibration solution

Document Name: Certificate of-xnalysis Wavelength calibration solution

- Agilent

Pasiad of Valdity i soltien et h provided the
CERTIFICATE OF ANALYSIS m:z::;';".:-.::::,mm“" e e e

Agilent Product Name: Wavslength Calibration Sefution for [GP-0ES & MP-AES § mg/L. B00mL.
Agilent Part Noc es10moion
Lot No: 0012930411

Samygly It approvar;

e of releste: 18 Comsber 2072
Date of axpiratien: 31 Apr 2028 Cousk Goudronu, Cordfying Dfice:
Product Specifications

Startng Matarlal | CAS® | Coctiied Cone, | Amabte
TEeE2 | St00s 088 mgl | W
TAID-38-2 | 50002 2425 mglL 5
0022313 | 5.000 £ 8035
TMI33 | 5100 £ 838 gl
TAI434 | Ste0tamsmgl | 5o
TIBE AL | SIo0 % oS maL | 6
THI | S8000Smgl | Zn
TIETTR0 | 50002 0.5 ma

5090 £ 8.02%
13106764 | 5000 = 0.025
140020 | 60N = 0025

7439521 | 50002 0025

TT8248-2

=
=

H
efmiej2Eix|ze

Wil

!‘%9?:

TMOS3E | 50004 0435

| Matrie: 5% HND:

Intended Use: This L Tar uzs @5 ealitention standard for inductively
{ICF-0E3), g p {HEP-MS3, atomic

mhwmﬂlmm or GRAAS), ammic: (MEAES),

ray (MRF), and ithar Aor glemestal andlysis.

| Conilication & Traceabilivy: This CRM was manufactored under 3 qualsy managemen system tha is mgisared to 10
| 900, 180 17034 and 150/16C 17025, This CHM wes prepared to the contfind coacentrations shown abave by gravimenric
mathods mwmmmmnmﬁldng the Hl|i Mumult?ﬂ'mulmln
| NIST aad acn diractly tracesble 10 the MIST SAM ueing high purty narkc acid
(HNOa) s dilutod with filtsred {022um). 18 M-shm deianizad water, Tha balances uaed in the pregarstion of this GRM are
cafbrated regularly with treceability to NIST. uunwmwmmmm"mumum The
canified basad smmmﬂmmm

was parformed IcP0Es it and/or SRMs 31002, 31038,
04, 3108, 3112 31122, 3114, 3140a, 31, 3134, 3136, 3128, 3149, 31530, and J168a The uncartainty sssacinted with sach
certifind concentrasion represants the expanded uncertsinty o1 the 35% confidance leval using & coversge Iactor of k=1.

for Use: Aglent the saiistinn ba thoraughty misnd by mpested shaking or switling of the

botthe Immedintely prio 1o v2e. To schiove the highest accurncy the snalyst should: {1) wne only pea-clesrad comainges and
2] i piperie ¥ from {3} =50 0 minimum sub-sample 3izs of SO0wL (4]

‘maics dilutions asing calemad balances er canified fuskis gad pipeting. (5] dily g

‘same matriz oa tha origival CAM, and {E) never pour bk inta the The

loap tighly eapped wad stoved urdsr normal lsberetory condititas. Do not freezs, hant, or oxpeso te divest sunlight

Mini e ik humidiy

Fagm2eld

Poguiald

Date: November 28, 2023 1:10:31 PM Date: Movember 28, 2023 1:10:31 PM
System 1D: MY 15330001 System ID: MY 15330001
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Document Name:

Certificate of Anal

Agllent CrossLab Compliance Services

¥

ion solution

Mezard Inlaremution; Rater 1o

Dude 35 Regboaw samples of B tn

it the 17830 and 150

s Sy, T
laatuction for Uee. my daing

e o Asatar bl than specind i the

Ouality This CAM

*  Pegisteced 1 50 8991
*  Aceredited o 150 17604~

BD Cort, R, Mo, 44 100 18550201}

|ATLA Cen, Na. 2848.00)
o [50 17038

Guide 3|

No_ 18480

I
® UGE e, T4 Ay o Mbsbee i £

Fage Juld

Tasting md A e

Date:
System ID:

Movember 28, 2023 1:10:31 PM
MY 15330001

Page 23/28

© 2023 by Agilent Technologies

Document Name:

Ceﬂiﬁcate of Analysis Wavelength calibration solution

Agilent CrossLab Compliance Services

Date: November 28, 2023 1:10:31 PM

System ID: MY15330001
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Electronic Signature

User Name: worawil. timakul System ko MY 15330007
Purpose

Report Gonerated by Hostname: SCG0202N04 Print Date: November 28, 2023 1:10:41 PM
This signature page was created and published because the ACE sign-off action was exacuted, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an

DQHW ICP 5100 ENvi Research Transaction log ©

Timo Transaction Activity Type of Transaction Optional Infermation
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and State Performed
electronically sign this d t. (Other e-sic can be applied to this document using 2 Document Content Management or other Hovember 28, 2023 Auda SessionCreated  Session HNone
suitable method defined in your data aceess and control procedures.) 12:54:08 PM
November 28, 2023 Start Configuralion Session None
12:54:08 PM
November 28, 2023 Audil Entitlernent Licensing User is FieldEngineer and
12:54:08 PM does not require an unlock.
Details eie
Full Name of Signer: November 28, 2023 Al Eqploaded Session EQP details for primary
: 12:54:32 P technigus [Es] -
Logged On User Name: #ie panit
Signature Creation Date: November 28, 2023 [PretecalPacks/EsCanfigurati
, . . onsi0Z 50/Es.02.50.89p],
Reason for Signature: Executed protocol and published this origina! version of document ECP Fila Name:
[E=.02.50.eqp], EQP Name:

[AgilentRecommended] Prot
ool Revision :[Es 02.50]

November 28, 2023 End Configuration Session Nane
12:54:38 PM
egula
R 9 !tlr!' Disclalmer Movember 28, 2023 Start Quaiification Session oa
12:5641 PM
This document provides a protocol to verify and record instrument configuration and evidence of proper operation, It has been prepared from our 2
infarp of as well as industry best ices. The d is desi to provide an imp P ofa Naovembar 28, 2023 Start Exzcution Preparafion ; 5100 VOV Neae
b lidation depends upen many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no ek, W"_":: Tot=:Ne Stpurdly
assacate
P or rep tions as to its sufficiency for any specific regulatory program.
Movember 28, 2023 End Exacubion Preparation : 5100 VDV: Run Count : 1
12:56:26 PM Qualitative Tast - Na setpoints
asscoated
Warranty Movember 28, 2023 stant Execution instrument Tasts : 5100 VDV:  Mona
Agilent Technologies makes no warranty of any kind to this material, including but nol iméted to, the implied warranfies er merchantability and finess for b ol Taet < Mo swipolis
assoiated
a particular purpose. Agilent Technologies shall not be iable for errors contained herein or for incidental or i in ion with the
furnishing, performance, or use of this material, Movember 28, 2023 End Exzcution Instrument Tesis : 5100 VDV Run Count: 1
12EEET PM Qualitstive Test - Mo seipoints
assoclated
Page 1/3
Date: MNovember 28, 2023 1:10:31 PM Date: November 28, 2023 1:10:31 PM
System I0: MY15330001 System 1D: M¥15330001

Page 25/ 28 Page 26/ 28


Arnon S
Rectangle


@ 2023 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: warawit timakoul

Report by 1 8C

OQHW ICP 5100 ENv Research Transaction log @

Print Date: November 28, 2023 1:10:41 PM

System id: MY15330001

Tima Transaction Activity Type of Transaction Optional Infarmation
State Perfarmed

Movember 268, 2023 Start Execution Autosampler Operation : Nooe
12:57:03 PM Autosampler 1 - SPS4:

Qualitative Test - Mo selpainis

associsled
Movember 28, 2023 End Exmcution Autosampler Operation : Run Count : 1
12:5708 PM Autpsamgler 1- 3PS4

Cualitalive Tast - Mo satpaints

associated
Novemnber 28, 2023 End Qualfication Sesslon oo
12:57:09 PM
November 28, 2023 Start Reparting Session Maone
126709 PM

Audit AceRestaried Session Nane
Nowember 28, 2023 Audit SesslonReloaded Session MNane
10450 PM
MNowvember 28, 2023 Stant Qualification Session oo
1:04:58 PM
November 28, 2023 Audit Reporting Session Report Generated -
1:08:10 PM Cestilicate
Movember 28, 2023 Auda Reporting Session Repart Genesated : Repar
1.09:28 PM
Page2!3
Date: November 28, 2023 1:10:31 PM
System ID: MY 15330001
Page 27/ 28

‘® 2023 by Agilent Technologles

Agllent CrossLab Compliance Services

User Name: worawit timakul
Repon by Hi T

OQHW ICP 5100 ENvi Research Transaction log

Print Date: November 26, 2023 1:10:41 PM

System Id. MY 15330001

Time Transaction Activity

Type of Transaction

State Performed

Optianal Infarmation

MNovember 28, 2023 Audit Repodting
1:10:31 PM

Session

Page3/3

Report Signed : Cerlificate
POF Mame: OCHWICP 5100
EMvi
Research_20231128_Certific
ate_1,par

User Name;

worawit fimakulgagient com
Full Mame of Signer: Worawit
Timadkul

Reason for signalure:
Executed protocal and
published this criginal version
of document

Date:
System ID:

November 25, 2023 1:10:31 PM
MY15330001
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PinAAcle 900Z Preventive Maintenance (PM)

 Ba

Compang Name: ENVIRONMENT RESEARCH
PerkinEimer’ Address 25/114 M6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKS!, BA
8|
For the Better {stumentLacation);
Serial Number: PZAS19031401 PM Number: 12
Customer Name Telephol
| (if applicable): RANN sNum:n b
Customer Support Service Order
sl K. DUANG i WO0-02273780
Next PM Due
. Date PM Performed: ’
PinAAcle 9007Z Tov e -
" . Standard Labor Hours to Complete PM : 5 hours
Preventive Maintenance Report
Part Number Release Publication Date )
09370144 Rev.9 A January 2018 PerkinElmer*
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle S00Z 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 engi P | data to d ate 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 autharized PerkinEl and p ive 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.

Company Name: ENVIRONMENT RESEARCH N part of this publication may be reproduced in any form wi ar translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

ion: 25/114 M.6, THANON NGAMWONGWAN Trademarks

|n5tru ment Locatlon ° / & Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. finEl is a regi d trad rk of PerkinEl Inc. All other trad rks and regi i trads rk
not owned by PerkinElmer, Inc, or its subsidiaries that are depicted herein are the property of their respective owners.

THUNGSONGHONG' LAKSI' BANGKOK’ ]021 0 Except as specifically set forth in its terms and | of sale, P I makes no y of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and

. fitness for a particular purpose.

InStrU ment Senal NO-: PZAS1 9031 401 PerkinEimer shall not be liable for incid l or o ial d in lon with the furnishing or use of

this document.

Date: 30-Jun-2023
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Component List Additional Tools Required for PM
Part Number ;i
Component [ Specific Model Serial # Configuration Notes (if applicable) Description Quantity Serial #
83100652 NA
Or N9307029 Electronic Flow Meter 1
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver i 03030997
N3050605 As System 2 EDL 1 16148
s N3050121 Cu Lumina HCL 1 092216-010130
Parts Lists
N3050109 Ba Lumina HCL 1 102416-040160
N3050135 K Lumina HCL 1 110716-010060
jnct ther N3050152 NI Lumina HCL 1 100516-030190
Part Number -
Descrii an N3050119 Cr Lumina HCL 1 091911-020150
(if applicable) pron Sty
BO501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling NAA

Additional Reagents and Standards Required for PM

Part Number r Expired
Descripti Batch/Lot #
(if applicable) gition Quaitty i Date (Mm/)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 | 30-Jun-2023

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

Part Number Soe i Expiration
(if applicable) Description Quantity BatchfLot # Date
NfA DI Water 250 mil. AR AR
N/A 0.5% HNO; 250 mil. AR AR

IPim\Acle 900Z Preventive Maintenance (PM) Page 2 of 7 I lPinAAc[e S00Z Preventive Maintenance (PM) Page 3 of 7 I




. 4. Electrical:
Procedure Checklist
¥ Inspect PC boards. Clean if necessary.
Use (" ) to check off those steps in the checklist that have been completed. ¥ Check instrument firmware revisions upgrade to current levels (if necessary)
¥1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
1. General: in the service log folder in the Spectrometer BM Log Viewer.
71 Review the instrument performance with the customer and document any recent 5. Optics:
problems.
e : ¥l Inspect and clean the sample compartment windows, if needed.
1 Inspect the customer log book and make any appropriate PM entries. @ Inspect and clean the furnace windows, if needed
B Perform general inspection of system for cleanliness. i/l Inspect and clean the GFTV camera |em.; if neededl.
¥l Inspect optics. Clean or replace if necessary,
2. PC Instrument Software:
6. Gasses:

Instrument Software user files/databases archived, packed, and/or deleted as needed.
¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
3. Mechanical: specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

] Verify that the air filter element is dry. Replace if ;
1 Inspect and clean all fans and filters. Replace filters if necessary erifythat theair finereiement is dry. Replate i nacessary.

#1 Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
s " 7. After PM Performa tests [THGA]:
quick connects. Replace the Y connector, P/N 09921079, if needed. ik Rl ]
1 Clean exterior of the instrument. 7.1 Furnace Gas Flows

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

Description: Ensures the flow rates are within specification.
Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole

piece p-rings as needed, P/N's BO501018 & B0501250. Grease the O-rings as needed with Parameter Specification Test Results pass/Fail
Apiezon L grease, P/N 09905148
[ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads Internal Flow Rate 250 mL/min + 25 mL/min 55 Passed

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.

! 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.

External Flow Rate 100 ml/min + 10 mL/min 105 Passed

7.2 Chromium Baseline Noise

7 Check furnace open/close function. Description: Signal to noise check.
[ Verify the operation of the GFTV Camera for proper of ion and viewing alig in the

furnace camera Tube View window. Align if needed. Parameter Specification Results Pass/Fail
¥ Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.
] Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary. Baseline Noise < 0.005 Abs. 0.0011 Passed
k1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if <0.005

needed. Refer to SDB# COSYDO8.STN Standard Deviation ) 00008 Passed
W Perform Cooling System maintenance if needed per SDB# COSY005.STN.
¥ Check auto sampler operation. 7.3 Chromium Characteristic Mass and Precision

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

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

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

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

necessary. Parameater Specification Results Pass/Fail
¥ 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. Cr mg Results % 7.0 pg/0.0044 A-s 6.6 Passed

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

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

Precision £2.0:% 147 Passed

l PinAAcle 9002 Preventive Maintenance (FM) Page 4 of 7 I I PinAAcle 9007 Preventive Maintenance (PM) Page 50f 7 I




7.4 Copper Characteristic Mass and Zeeman Ratio

Additional Comments

Description: Calculate the characteristic mass using the characteristic mass tool and
check the Zeeman Ratio, Additional Comments Regarding the PM

Parameter specification Results Pass/Fail o Atomic Signal (Peak area )
Zeeman Ratic = Atomic Signal (Peak area ) + Background Signal (Peak area )

Cu mp Result £16.5 pg/0.0044 A-s 154 Passed
e Pt 0.52+0.04 0.52 Passed 0.1456
8. Review: 0.1456+0.1293
¥ Review with the customer PM work performed,
¥ Review with the c routine mai e procedures.

¥ Discuss recommended customer supplied materials to have on hand.
1 Attach PM sticker.

Review

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

This PinAAcle 900Z Passes ] Fails [ the preventive maintenance.

of Maintenance:

Authorized PerkinElmer Representative: Date:
30-Jun-2023

Authorized Customer Representative:
30-Jun-2023
[DO-PAMM-FYYY)
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Arnon S
Rectangle


TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JTAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %5 —~

Cert.No.: 24CH10

53414 PATTANAKARN 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
R i nybaise e Pagiz zor
Condition of this result of calibration
1. Reference Standard Instrument :-
Cert.No.: 24CH10 Instrument Serial No. ID No. Certificate No. Due date
Page: 10of 2 1) Thermometer 9549224  130RC003 231435 10 Apr 2024

Certificate of Calibration

- This Cerification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-

Equipment : Conductivity Meter
Manufacturer : HM DIGITAL - Conductivity calibration solution, CPA chem Ltd., The measurement resulls are traceable to Si
Model : COM-100 through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Serial No. : PONPES63548 - Conductivity calibration solution, Thermo Scientific (traceable to NIST)
1D No & NO4 Conductivity Solution Manufacturer Lot No, Exp. date
i : *100 uSfcm Thermo Scientific 193/01 11 May 2024
Sondition As-Renelved; Hssaliem 1413.0 pSlem CPA Chem 931955 30 Sep 2024
Received Date : 05 January 2024 .
Cailbiiion s 08 January 2024 - Control Conductivity calibration solution temperature by Water bath (25:0.1) C
2 L . 2 2 : = G t
ANPELIoN. Lene ¥ 3. This certificate is valid only to the item calibrated on date and place of calibration.
Reference : 2401-0077DMN-6
Submitted by : Environment Research & Technology Company Limited. Calibration results
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Function : Conductivity Measurement
Toongsonghong, Laksi, Bangkok 10210 (*) After Adjustmentat 1413.0 pS/cm
" Conductivity Electrode Serial No.: PONPE5863548
Ambient Temperature : (25 +25) C
Relative Humidity : (50 + 158) %
Gelibrtian Pioses i s Standard Before Adjustment After Adjustment Uncertainty Coverage
e: -house me : ¥ i : ;

e e A=l y Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
- CP-CHS : based on direct measurement by (£) "
using certified reference material (CRM)

Calibrated by': “100 uSfem 101 pSfem 99.9 pSfem 5.1 pSfem 2.00
1413.0 pSicm 1445 pSicm 1410 pSlem 11 uSlem 2.00
Approved by :
Approved Signatary 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 %.
Issue Date : 10 January 2024

-o0o-
The Uncertainties are for a confidence probability of approximately 95%
This certificate mny not be reproduced other than in fall, except with the prior written
Approval of the hend of Corpuraie Services 3 ; Equipment Calibration and Tesing Services.
A 0062387 21196383
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jbration Certifical Callbration Certificate ID C
$:II3?;;:?;55431‘52:£C-TH METTLER TOLEDO THm?-ﬂr;scmsza-Acc-TH MmLER TOI'EDO :

Matfler-Toledo (Thailand) Ltd.
R Measurement Results
B46/4 - B46/5 Lasalle Rd., Bangna Tal Sub-District
Bangna District, Bangkok 10260 Rapaatam{rty
+562 723 0382
MT-TH. SeniceSupportiiimt.com NSC-TISI-TES 1 7025 Test Load: 100g
ALIBRATION D0E2
g " As Found As Left b As Found
1 100.0000 g WA As Left 1 {Test Paint
25d
2 100.0000 g A
" . N Lt 4d 2
Accuracy Calibration Certificate 3 woweg | wa 1
4 100.0000 Nia
Customer g
5 | 99.0594 g A 2d
Company: Environment Research & Technology Co., Ltd, 6 A i 9 1d
Address: 25114 Moo 6, Soi Chinaket 1, Ngarmwongwan Rd,, Toongsonghong T A
City: Laksi Contact: Ramita Taengthai 8 | N
Dol Posiat: 021G - O N | A I
State / Province: Bangkok 10 100.0000 g MNiA
! 4
Order Number:
LRI —
0352963811 &mso MNIA
Deviation
Weighing Device
7 5
Manufacturer: Mettier Toledo Instrument Type: Waeighing Instrument
Model: MS2045/01 Asset Number: ERTC-L-IN-08& [3
Serisl No.: EABA0016A7 Terminal Model: A it el e sline fn wrlch e
Building: NiA Terminal Serial No.: i, S
The results of this graph ane based upon the absckute values of the differences
Floor 5 Terminal Asset No.: A fram the mean value,
Room: 504
Eccentricity
Range Max. Capacity Readability (d)
1 2209 0.000% g Test Load: 100 g
Positon | As Found Left
Procedure 1 100.0000 g N
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015) 2 99.0509¢ q N/A
METTLER TOLEDO Work Instruction: CPM002:20 ] 10000005 | WA
i i 4 100.0000 g MiA
This calibration certifi containg for As Found calibration. Mo As Left calibration was performed because the device = pEv— T —
was not modified after As Found calibration. Therefore, results for As Left correspond 1o As Found. - == - it *
The sensitivity/span of the weighing instrument was adjusted before calibration with a buill-in weight, Maxi
mum
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to Deviation 0.0001 g NA As Found
accommodate specific calibration conditions. . i The "d" in the graph e of tha i which
Temperature | Humidity the test was performed,
As Found | Start: 275°C End: 26.9°C | Start 44.1% End: 44.8 %
As Found Calibration Date: 15-Jan-2024 Calibrator:
As Left Calibration Date: A
Issue Date: 15-Jan-2024
Approved Signatol
Technlcal Manager ! Head of Calibration Center
Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 10f5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 2of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This is an original document and may rat ba partislly reproduced withaud the

Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Cateson et METTLER TOLEDO Service pasmccm METTLER TOLEDO Service

TH30ET-065-011524-ACC-TH TH3067-065-0111524-ACC-TH

Emor of Indication

Remarks
As Found
Referance Value k FACT adij 1 ¥
1 0.0000 g 0.0000 g 011 mg 2 Equipment condition: Goad
2 0.0500g 0.0000g 0.13mg 2 Next calibration ding to 's proced
3 0.1000 g 0.0000 ¢ 0.13mg 2
I T Calibration data not decide by calibration labarat
| s 050009 0.0000g _ 0.13mg 2 ortien PR R
5 1.0000 g 0.0000 g 0.13mg 2 End of Accredited Section
| 6 5.0000 g 0.0000 g 0.13mg 2 The Information below and any attachments 1o this calibration cerlificate are not part of the accredited calibration.
| T 10.0000 g 0.0UDO_Q | 0.14 mg 2
8 | I 0.0000 g 0.17 mg 2
g 0001 g 100.0000 g -0.0001 g 0.24 mg 2
| 10 150.0001 9 | 150 OUOI_Q_ | 0.0UDO_Q | .34 mg 2
(1 200009 | tweeeeg | 0000t 0%mg 2
’ As Found
* Asleft
=
E
5
T For improved legibility of the graphics
2 o e T T T only increasing measurement points
= Sy i are shown and measwament points
".;» close fo 2ero are not displayed,
u
[ 150

Calibration Paints jg]

The uncertainty stated Is the expanded uncertainty at calibration obtainad by multiplying the standard combined uncertainty by the
coverage factor & — 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 55%.

The user |s responsible for maintaining environmental conditions and the settings of the weighing | wheen It was call d.
The results of this calibration certificate relate only to the calibrated item.

Test Equipment

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

Weight Set 1: OIML E2

Weight Set No.: Wss2 Date of lssue:  22-Nov-2022

Certificate Number: 182272 Caiibration Due Date: 21-May-2024

Thermo Hygrometer

Equipment MNo.: IN30Z Date of Issus: 11-0ct-2023

Certificate Number: 5G-H-00656/66 C ion Due Date:
Software Viersion: 1.23.2.187 ©METTLER TOLEDO Page 3ol 5 Softwers Verson: 1.23.2187 © METTLER TOLEDO Page d4of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Rapart Version: 21716 This is an original document and may rat ba partislly reproduced withaud the

Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.



Calibration Certificate ID
TH30ET-065-011524-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

the errors of indication. The value R rep ts the net load i ion 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 uncerainty In use: 3K
Li of L
As Found As Left
d Max
1 D.0001g 2209 Uy = 0.13 mg + 0.00484 molg R | NiA

To optimze the stability of the linearzation, besides of the zero load only increasing measurement points with a test load of 5% of the
measurament range of larger ara taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Vardous Net Indications (Examples)

Net Indication As Found As Li
0.02209 0,13 mg 0.59% NIA _ NIA
022009 0.13 mg 0.080% NIA NIA
220009 1 0.14 mg T ooosan NIA [ NIA
22.0000g I 0.24 mg | 0.0011% | NiA NIA
2200000 9 _ 12mg | ooooss% | NIA _ NIA

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

GWP®
Certificate

A A
qund J L:ft J

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

: |

: | 3 |

£ g

5 3

= o

; |

2 E]

5 | #

Waighing Range [%] Reading |g]
As Found As Left

Soltware Version: 1.23.2.167 @ METTLER TOLEDO Page 5of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e
Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary.

Tests Performed: o] As Found As Left Mo adjustmants/modifications made. As Lefl resulls

correspond 1o As Found.

Process Requirements

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

Safe Weighing Range

7

/,
f

\R Safe To Weigh

—

Weghng Fangs |3 Capsdy

Dmrrsrant

Whila the values in this graph raflect ctual calbratio s, the

curves are simply & visual represantation. This graph reflects As Left testing, unkess anly As Found

was pararmed
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 1of 4
Repart Version: 2,17 16 This ks an originat document and may nat ba partially reproduced withaut he

Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO

Attachment to Calibration Certificate:
TH3067-065-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO ¢

Minimum Weight

Measurement Results

As Found Minimum Weight Table
Minimum welghls for differant weighing tolerances and safety factors
Safety Factor
- | 1 a ! ] : I o
o1% 0127129 0.25651 g [ 038518 g | 0.64847 g | 1.33062 g
02% 0.06%0g ' 0127129 ' 019115 g 0320189 | 064847 g
0s% | 0.02532¢ | 0.05070g | 007612 g | 0127129 | 02556510
1% 001286 g [ 0025329 [ 0.03800 g | 0.06340g | 0427129
2% 0.00633 g ' 0.01266 5 ' 001899 g 0.03166 9 | 0,060 g
5% | 0.002539 | 0.00806 g | 0.00758 g 0.012669 [ 0025320

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

Results Summary
Repeatability Eccentricity Ermor of Indication
v L v
" = Passed
¥ = Failed

#\, = Safety Factor not met

Repeatability

As Left Minimum Weight Table
Minimum weights for different weighing tolerances and safety factors
Safoty Factor
Tolerance 1 | 2 3 5 | 10
01% |  oa1zrizg | 0.25851 g | 038518 g I oemrg | 1mo62g
02% 0.08340 g : 0127129 | oet1sg 0.320189 | 064847 g
05% 0.02532 9 0.05070 007612 g 0127129 | 0.25551 ¢
1% " ooiEg | aoesazg [ 0.03800 I ooesog | o2r12g
2% 0.00633g ' 0.01266 | oowasg 0.03966 9 | 006340
5% 0.00253g 0.00806 g [ 0.00759 g | 0.01266g | 002532 g

J Pass: The determined minimum weight meets the requiremant 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,
143, 1/5, or 110 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncertainty
of the weighing davice in use,

The safety factor for As Found is always 1. This implies no safety factor, As Found tesfing 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 faclor. The safety factor is & proactive
measure to apply for future measurements.

Motes on minimum welght values in above table:
1. I "N/A" s shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not respansible for the definition of the process requirements,

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page Zof 4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

Test Load: 1009

As Found
Std. Deviation

As Left
Std. Deviation

Control Limit

Tolerance

0.1% NiA NiA NiA
02% | 000005 g v | &
0.5% | 000013 g g ¥
el | ool 0.00005 g* 0.00005 g*

1% 0.00025 g v v
2% | oooos0 g v v
5% | ooz g v v

*The calculsted standard dewviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessmeant of this

test and the fion of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contral 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% | 01000 g v v
0.5% | 0.2500 v v
! 0.0001 g 0.0001 g
1% 0.5000 g v v
2% | 1,0000 g v v
5% | 2.5000 g L v
The weighing is met if the iation is less than or equal to the corresponding contral Brmit.
Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 3of 4
Raport Version: 21716 This is an original dosument and may nat ba partially reproduced without the
Form Number: F103C wriien parmissian of the issuing calibration laboralory.



Attachment to Calibration Certificate: METTLER TOI-EDO

TH3067-065-011524-ACC-TH

Calibrafion Certificate ID
TH3067-066-011524-ACC-TH
GWP® Certificate

Error of Indication Matiier-Toleda (Thailand) Ltd.
B46/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10280
+662 723 0382

As Found

) Control limits for various weighing tolerances MT-TH.ServicaSupport@mt.com NSC-TISI-TIS 17025
Reference Value 0.2% 0.5% % ; FALIBEATIVN.00R2
0.0000g . Dooog MNIA | MN/A | NIA | MiA | NIA L NA
50.0000 g 0.0000 g 0.02509g 0.0500 g 01250 g 0.2500 g 0.5000g 1.2500 g
100.0004 g -0.0001 g 0.0500 g 01000 g 0.2500 g 0,5000 g 1.0000g 25000 g Accu racy Calibration Certiﬁ cate
1500001g | 00000g | 00750g | 015005 | 03750g | 07500g | 15000g | 37500 | ik
200.0000 g -0.0001 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 200004g 5.0000 g HSme
Resut v | iy v . 3 v - Company: Environment Research & Technology Co.. Lid
Address: 25(114 Moo 6, Soi Chinaket 1, Ngamwangwan Rd., Toongsanghong
City: Laksi Contact: Ramita Taengthai
Control limits for various weighing tolerances Zip / Postal: 10210
Refarence Value 0.2% 0.5% 2% State / Province: Bangkok
o003 | 00o0g | NA | NA | NA | NA | NA | NA | osertemees—IILNININININI
50.0000 g 00000 g 0.0250 g 0.0500 g 0125049 0.2500g 0.5000g 1.2500 g 0352965611
100.0001 -0.0001 0.0500 0.1000 0.2500 0.5000 1.0000 2.5000 "
g : == 2 4 = 2 g Weighing Device
1500001 | 00000g | 007509 | 015009 | 03750g | O07500g | 150009 | 375005 |
200.0000 g -0.0001 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 200009 5.0000 g Manufacturer: Mettler Toledo Instrument Type: ‘Welghing Instrument
v v v v v v Modet: MS204TS/00 Asset Number: ERTC-LAN-114
Serial No.: B547728937 Terminal Model: L]
The welghing tolerance is met If the error (of indication) for each test point is less than or equal to the coresponding control Building: A Terminal Serial No.: A
limit far that particular weighing tolerance. Results at or close to the zera point cannot be assessed. Floor: 5 Terminal Asset No.: MiA
Room: 504
Ra Max. Capacity Readability (d)
1 2209 0.0001 g
Procedure
Calibration Guideline: EURAMET og-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPWOD2/20
This calibration cerificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, resulls for As Left correspond to As Found.
The sensitivity/'span of the weighing instrument was adjusted before calibration with & buili-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
accommaodate specific calibration conditions.
Temperature Humidity
As Found | Start: 268°C End:27.0°C | Start 44.5% End: 446 %
As Found Calibration Date: 15-Jan-2024 _ Calibrator:
As Left Caiibration Date: NIA -
Issue Date: 15-Jan-2024
Approved Signal
Technical Manager / Head of Callbration Center
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 4of 4 Softwers Verson: 1.23.2187 © METTLER TOLEDO Page 1of 5
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he

Form Number: F103G writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.
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Calibration Certificate ID
TH30ET-066-011524-ACC-TH

Calibration Certificate ID
TH3067-066-011524-ACC-TH

METTLER TOLEDO Service METTLER TOLEDO Service

Measurement Results Error of Indication

Repeatability ¥
1 0.0000 g | 0.0000g | 0.0000g 014 mg 2
Test Load: 100 g 1 1 1
2 0.0500g | 00500 g 0,0000g | 0.15 mg 2
Ac o ch i 3 0.1000 0.1000 0.0000 0.15 2
0 1 (Teat Pok . X g 15 my
1 100.0000 g A As Left (Teat Point) g g | ] ! 9
| | 250 4 0.5000 g 0.5001 g 0.0001 g | 0.15mg 2
s 100.0000 g | M 3 T = = T ' T o
| 10 4d 2 5 1.0000g 1.0000g 0.0000g | 0.15mg 2
3 100.0001 g MNIA
| | [ 50000 g 50001 g 0.0001g 0.16mg 2
4 100.0000 g | NiA 3 : |
i | 7 10,0000 g 10.0000 g 0.0000g | 0.16mg 2
5 59.8995 g | M 2d e = ) ? |
p Anan 1 A | i1 0000 g 5_0.0000 q | 0.0000g | 0.19 mg L@
] I | ks o ) 3 9 100.0001 g 100.0000 g -0.0001 g 0.25mg 2
7 100.0001 g | NiA 8 | |
| 10 150.0001 g 150.0000 g -0.0001 g | 0.35mg 2
8 100.0000g | NIA T i - i
- t -~ 11 200.0000 g 199.9948 g -0.0002g | 0.38 mg 2
9 100.0001 g A I et s dedici ! 1
10 100.0000 g MiA
a 4 B
As Found
Standard
Deviation 0.00006 g | NiA
3 / A 4 i " T 4 ’ MI—“
5 =
E
5 g
The " in the gragh tia ity of the | in which the é e = | | For Impmvsf! tegibility of the graphics
test was parformed. £ e only increasing measurement po_nms
b} - are shown and measurement points
The results of this gragh are based upon the absolute values of the differences E = close to zer are not displayed.
from the mean vakse. il
Eccentricity Yl
Test Load: 100 g o
Posiion As Found As Left /_3 4 ﬂh\
| - ™ o e
1 100.0000 Nia
| El : 0d “1d Calisration Pednts [g)
2 100.0001 g NiA \
3 lt_mn_nou_g ! N.'A 1 E‘O—: The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
4 899990 g Nif | \ / coverage factor - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned rangs
5 99,9999 g NIA | \\1d -1d of values with a probability of approximataly 95%.
[ “‘“-hhfms..-/ The user is responsible for maintaining environmental conditions and the settings of the welghing instrument when [t was calibrated.
Deviabon 0.0001g NIA As Found The results of this calibration certificats relate oaly to the calibrated item,
- - The "d" in the graph rap the ility of the in which

Test Equipment

All weights used for metrological testing are traceable to nafional or international standards. The weights were calibrated and cerlified by
an accredited calbration laboratory.

the test was performed,

Weight Set 1: OIML E2

‘Weight Set No.: Wwss2 Date of Issue: 22-Nov-2022
Certificate Mumbsr: 182272 Calibration Due Date: 21-May-2024
Therma Hygrometer

Equipment Ma.: Date of Issue: 11-Oct-2023
Certificate Number: Calibration Due Date: 08-Oct-2024

Solwara Version: 1.23.2.187
Report Varson: 2.17.16
Farm Numbes: F103C

@ METTLER TOLEDO
This is an ariginal documant and may not be parsally reproduced without e
writhan permission of $1e suing calibrasion lbarastary.

Page 2of5

Saftware Varson: 1.23.2 187
Repar Version: 2.17.16
Form Number: F103C

& METTLER TOLEDD Page 3of 5
This is an original document and may rat ba partislly reproduced withaud the

wriien parmission of tha issuig calibration laboratory.



Calbraton Ortate 0 METTLER TOLEDO Servic

TH30ET-066-011524-ACC-TH

Galtraton Cortcat D METTLER TOLEDO

TH3067-066-011524-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Remarks . :
Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the on of the L Inty under of vof
FACT adjustment functionality activated the emors of indication. The value R represents the net load indication in the unit of measure of the device.
Equipment condition: Good
Temp Al for the evaluation of the measurement uncerainty in use: 30-10% K
Next calibration according to customer's procedure
- ' ) .
Galibiration data net decide by calibration laboratory emperature range on site for the evaluation of the measurement uncertainty in use: 3IK
End of Accredited Section L ty
The information below and any attachments to this calibration certificate are not part of the accredited calibration, As Fo As L
Max
1| ooootg | 2209 | Uy = 0.15 mg + 0.00663 mgig - R | NIA
To aptimize the stability of the linearization, besies 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 squation.
Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)
Net Indication As Found
002209 | 0.15mg | 0.68% | A MiA
02200g | 015 mg | 0.068% | NiA | NiA
220009 0.16 mg | 0.0075% NI NiA
22,0000 g | 0.30 mg | 0.0013% | NiA NiA
220.0000 g | 16mg | 0.00073% | NfA | NiA
E z
z £
g
B ]
£ 5
2 2
i ;
| 2
Wieighing Range [%] Reacng [g]
As Found As Left
Software Viersion: 1.73.2.187 @ METTLER TOLEDO Page 40f 5 Softwars Varson: 1,232 187 © METTLER TOLEDO Page 5of 5
Report Versan: 2.17.18 Thils is an ariginal document and may not be partaly reproduced without e Repar Version: 2.17.16 This ks an originat document and may nat ba partially reproduced withaut he

Farm Number: F103C writhen permiission of fie ksuing calbrasan lbaratary. Form Number: F103C wriien parmission of tha issuig calibration laboratory.



Attachment to Calibration Certificate:
TH3I067-066-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

GWP®
Certificate

Attachment to Calibration Certificate:
TH3067-066-011524-ACC-TH
GWP* Ceriificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

A A
Fsund J L:ﬂ «

The weighing device meets the given
process reguirements.

The weighing device meets the given
process requirements.

Minimum wedghts for different walghing tolerances and safaly faclors

Safety Factar
— - - 2 - —
1% | 015156 g | 0305159 | 046083 g 0.77857 | 1.61241¢
0z% | ' 022810 g [ oaserag 077857 g
05% 0.09089 g | ots156g |  o030515¢
1% 001507 g | 0030159 | 0.04526 g 007853 g | 015156 g
2% 0.00753 5 001507 g ' 0.02281 g [ eosmog 0.07553 g
5% [ 0.00301g | 0006029 0.00804 g [ 0.01507 g 003015 g

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

Tests Parformed: /1 As Found As Left No adjustmentsimodifications made. As Left results

carespond to As Found.

Process Requirements

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

Safe Weighing Range

Flewrios Uases smenai Uncsrmsay 4]

[I——r——

g I 1%

Safe To Weigh
_\_\-\_‘_‘—‘—~—\_

Wesghang Rangs o] Faceats

-
./
\\\‘_.

‘While fhe vaues in this gragh reflect the actual cafibration results, the maasurement uncartainty curves are simply & visusl representation, This graph reflects As Lelt testing, unless only As Found
WRS P

Saftware Varsian: 1.23.2.187 @ METTLER TOLEDO Page 10f4
Report Versicn: 21718 Thils is an ariginal document and may not be partaly reproduced without e
Form Number: F103G written permission of §e suing caliraton abaratary.

As Left Minimum Weight Table
Minimum weights for differant waighing tolerances and safety factors
Safety Factor
Tokrance | 1 2 | 3 5 10
0.1% 0.15156 g 030515 0.46083 g [ oamesTg 161241 g
02% | 007s53a | 015156g ' 022810 g | oaszrag 077857 g
05% | 0030159 0.06038 g ' 0.09069 g [ oasseg | aasisg
1% [ 001507 g | 003015 g 0.04526 g | 007553 g 015156 g
2% | ooorsag 0.01507 g ' 0.02261 g | ooarmog 0.07553
5% 0.00301 g 0.00602g [ 0.00804 g 0.01507 g | 003016

v’ Pasgs: The determined minimum weight meets the requirement for the smallest nat weight.

At these net minimum welght values, the measurement uncertainty of the weighing device is egual to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
af 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 ocourred. 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. I "M/A" is shown above, no appropriate value could be calculated.
2 METTLER TOLEDQ is not responsible for the definition of the process requirements

Softwara Version: 1.23.2.187 & METTLER TOLEDD Page 2of 4
Rapart Version: 24716 This is an original document and may rat ba partislly reproduced withaud the
Form Number; F1030 written parmissian of the issung calibration leboralory,



Attachment to Calibration Certificate: METTLER TOLEDO C

TH3067-066-011524-ACC-TH

Attachment to Calibration Certificate: ME‘I’TLER TOI_EDO

TH3067-066-011524-ACC-TH

GWP® Certificate GWP* Ceriificate
Ermor of Indication
As Found
Results Summary
Control limits for various weighing tolerances
Repeatability Eccentricity Error of Indication Reference Valus 0.2% 0.5% 1% 2%
As Found v | v v bggeng | o0bg | Mk | 0 WA | WA | N ] O NA | WA
Il as Laft 7 | v 1 v | 50,0000 g 00000g | 002509 | 005009 | 012509 | 02500 | 05000g | 1.25009
& = Fasead - 100.0001 g -0.0001 g 0.0500 g 01000 g 0.2500 g 0.5000 g 100005 | 250009
< saiad 150,0001 g -0.0001 g 0.0750 g 01500 g 03750 g 0.7500 g 1.5000 g 3.7500 g
= Faile B oo _ I e O | oeneud | i | - |
200.0000 g -0.0002g | 0.1000g 0.2000 g 0.5000 g 1.0000 g 20000g | 500000

ol T - v v v ¢ |

Repeatability

Caontrol limits for various weighing tolerances

Test Load: 100 g Refarance Valus ] 0.2% 0.5% 1% 2%

0.0000 g 0.0000 g NIA NiA MNiA NIA MiA NIA
L Eitatt 5000000 | 00000 | 00250g | O00S00g | 01250g | 02500g | 05000 | 1.2500g
Tolerance Controd Limit Std. Deviation Sid. Deviation 100.0001"@ T 0.0001 g T 0.0500 g T 0.1000-9 T 0.2500 -g I 0.5000 n 1_0000'5 2_5000'9
0.1% il Wi WA 1500001 g . -0.0001g | 0.0750 g 0.1500 g | 0.3750 g 0.7500 g 1.5000 g I 3.7500g
0.2% 0.00005, ¢ X X 20000009 | -00002g | 01000 | 020009 | 05000 | 1.0000g | 20000g | 500009
vas P ¥ 0.00006 g* e 0.00008 g* = v . v . " . e v . v
1% 0.00025 g v ~
2% 0.00050 g v v The weighing tolerance Is met f the error (of Indication) for each test paint is less than or equal ta the corresponding contral
5% 0.00125 g v v limit for that particular weighing tolerance. Results at or dose 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 egual to the comesponding control limit.

Eccentricity
Test Load: 100 g
As Found | As Left
Toleranca Controd Limit Deviation Result Deviation Result
0.1% 0.0500g | v | v
0.2% | 0.1000g v v
0.5% 0.2500g v v
- 0.0001 g 0.0001 g
1% 0.5000g v v
2% | 1.0000 g v v
5% 250009 v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit,
Saftware Versian: 1.23.2.167 ©METTLER TOLEDO Page 3of4 Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 4
Report Versicn: 21718 This is an ariginal document and may not be parsaly reproduced without fie Rapart Version: 24716 This ks an originat document and may nat ba partially reproduced withaut he
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) § ==
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES % ——ny y 3

5344 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 ”’”‘ﬁ-“\"\'} o Equipment : Hot Air Oven Cert. No.: 24TMa2
TEL.0-T717-300-20  FAX. 027150484 CALIBRATICH Dot Condition As-Received :  Used ltem Page: 20f3
Reference : 2401-00010N-2
Procedure Used :»
Cait. No.: 24TMI2 Calibration were conducted using calibration procadure GP-OT02 according to direct measurement
. . . Page:-1'ob 8 methad with Data Acquisition which connected with Resistance Temy D ( RTD ) and
Certificate of Calibration

Thermocouple Type T.
The temperature scale used was based on TS-90.

Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard instrument:-
Manufacturser : Binder Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYS57013823 23LMeE TPA 25 Mar 2024
Model : FED 115 E2

2. This certificate is valid only to the ltem calibrated on date and place of callbration.
3. This certification is traceable to the International System of Unit.

Serial No. : 11-22823 Remark : TPA : Technology Promotion Association ( Thalland - Japan )
Result of Calibration :- (*) Without Adjustment
ID No. : ERTC-L-In.-076 Function of UUC* : Temperalure Source
Fresh air setting : Close Environment during calibration
Submitted by : Environment Research & Technology Company Limited. Beginning Finished
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road, Temp. {°C ) 30 33
Toongsonghong, Laksi, '—o(z . REL Humid. { % ) 53 a1
Bangkok 10210 AC Supply { Vit ) 226 225
Location : Laboratory (ERTC) 2 o
& b Ref. Std. ID No.: @
Received Order : 03 January 2024 H s Hiz 8 Calibration Point
Calibration Date : 03 January 2024 ! 2= = &
Ambient Temperature : (26:10)% el j—’- 2 / sy, el () (G
Relative Humidity : (5030) % i Pt £ 15 1 21-17RTD-01 | 22-17TC-01
Calibrated by : W he 2 21-17RTD-02 | 2317TC-02
3 17RTD-03 18-47TC-03
4 23-17TRTD-10 | 19-17TC-04
Approved by : Prabe Installation Details : Dil ion of Chamber : 5 17RTD-05 19-47TC-05
T Approved Signatery a= 50 em = 040 m 8 17RTD-06 | 19-17TC-06
( b= 50 om - 0.60 i 7 17TRTD-07 | 1947TC-07
¢ s B0 e o 048 m 8 23-17RTD-08 | 18-17TC-08
( Capacily = 0.12 mw 9 (ref.) | 23-17RTD-08 | 19-17TC-08
Issue Date : 16 January 2024

The Uncertrinties are for a confidence probability of approximately 95%

This cortificale may nol be reproguced ather than in full, exzept with the priar writlan
Approval of the head of Corpornie Services 3 Eqaipment Calibeition and Testing Scrvices.

A 0062471
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Sar—mnE
CORPORATE SERVICES 3: EQUIFMENT CALIBERATION AND TESTING SERVICES Y ﬁ\ 5

i

5340 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOX 10250 Zd"""'—""'""\? - - - 3
Equipment : Hot Air Oven Cert. No.: 24TM92 TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALRATION oot
Condition As-Received : Used |tem Page: 3of 3
Reference : 2401-00010MN-2
Result of Calibration :- (*) Without Adjustment Cert. No.: 24TM83
Function of UUC* : Temperature Source . . . Page: 1o0f3
Fresh air setting : Close Certificate of Calibration
Calibration| UUC* uuc Temperature Temperature Overall | Coverage|
Poink Setting | Reading stability uniformity Variation| Faclor Equipment : Hot Air Oven
(¢} [ (cy | (°c) (£°C) (c) (°c) k
104 104 | 104 010 18 2 2 Manufacturer : Memmert
180 180 180 0.27 4.4 5.0 2
Calihfat]on Measured Ten?pferature( °C} Uncertainty Model : UF 110
Point Position
(') 1 2 3 4 5 6 7 8 9 (ret.) (£°C) Serial No. : B414.0652
104 104.379 | 103.463 | 103.443| 103.893] 104.213| 103.223 | 105.222 | 104.297 | 103.494 0.77
180 | 179.045|177.562| 181.299] 179.300| 180.773| 177.931 | 182.136 | 178.131] 178.018 1.6 ID No. - ERTC-L-In.-098

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. Submitted by :
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

lemperature at the reference location which are observed at the same time or at as close an observation time as Toongsonghong, Laksi,
possibla to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Bangkok 10210
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation, -

UUC* : Unit Under Calibration Location : Laboratory (ERTC)

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

Environment Research & Technology Company Limited.
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road,

Received Order : 03 January 2024
The reported uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage Calibration Date : 03 January 2024
factor &, providing a level of confidence of approximalely 95 %. Ambient Temperature : (26£10) °c
Relative Humidity : (50+30)%
-olo-

Calibrated by :

Approved by :

Approved Signatory

Issue Date : 16 January 2024
The Uncertainties are for a confidence probability of approximately 95%
This eertifieate may nat bie reproduced otbér than in full, except with the prioe writien
Appeoval of the head of Corporate Services 3 : Equipnent Calibration and Testing Services.

a 1197680
A 0062472
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Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Hot Air Oven
Used Item
2401-00010N-3

Cert. No.:
Page :

24TME3
20f3

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-90.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No.
1 ) Data Acquisition MY57013823

Cert. No.
23LME6

Traceable
TPA

Due Date
25 Mar 2024

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.
Remark : TPA : Technology Promation Association ( Thailand - Japan )

Resuit of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
i Beginning Finished

Temp. (°C ) 30 30

—fQ . REL.Humid. { % ) 53 53

AC Supply ( Volt ) 226 225

[=] =]
1 3
s "™ Ref. Std. ID No.: @
H s HZ Calibration Point
¢ i $
v7 Position :| (104)°C (180)°C
Wiz :-5;2/?_{ - o
4 #b 1 21-17RTD-01 | 22-17TC-01
- - 2 | 2147RTD-02 | 23-47TC02
3 | 17RTD-03 | 19-7TC-03
4 23-17RTD-10 | 19-17TC-04
Probe Installation Details : Dimension of Chamber : |8 17RTD-05 [ 18-17TC-05
a= 50 ocm D= 040 m 6 17RTD-06 | 19-17TC-06
F= 80 o W= i 7 17RTD-07 | 18-177C-07
¢c= 50 ecm H= 0.48 m 8 23-17RTD-08 | 19-17TC-08
Capacity = 0.11 m* 9 (ref.) | 23-17RTD-09 | 19-17TC-09
al1197879

Equipment : Hot Air Oven Cert. No.: 24TMS3
Condition As-Received : Used Item Page: 30of 3
Reference : 2401-00010N-3
Resuit of Calibration ;- (") Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Close
Calibration| uUuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variati Factor
(*c) () | (°c) (£°C) (°c) (°c) k
104.0 104.0 104.0 0.075 1.2 24 2
180.0 180.0 180.0 0.41 34 3.9 2
Calibration Measured Temperature { °C )
£ u 1y
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
104.0 105.068 | 102.783 | 103.238 | 103.6095 | 104.855 | 103.867 | 102.799| 103.295 | 103.959 0.42
180.0 179.954 | 177.587 | 177.414| 178.118 | 181.087 | 179.869 | 179.584 | 178.045 | 180.704 1.3

Average" : The average of 30 values In each position,
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogenelty within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuc* :
Note :

Unit Under Calibration
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 epproximately 95 %.

-o0o-
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CrossLab

Fross beighe 1o Dutarre:

; Agllent 7890 GC Preventive Maintenance Checklist
Agilent

CrossLab

From Insiglt ta Outcoms |ntr0ducti0n

Agilent CrossLab Start Up Services Customer Information

H = Customers should provide all necessary operating supplies upon request of the engineer.
Ag | I e nt 78 9 0 Ga S Ch rom ato g ra ph = Acustomer representative should be available to the engineer while performing the preventive

. s maintenance procedures.
Prevenh\{e M aintenan ce Ch QCkI Ist * Any parts, not included In the Parts Lists section of this document, are ot part of the
recornmended 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

+ Formore infarmation about Agilent Technologies services, please visit our website using the
following URL: ht'tp.'waw.agi!ent.comx’en-l.ls.fpmductsfc:nsslab-instrumznt—sendces!sewice—repair

5 ntiv = iiles factn reanded ice for your analytical instruments to assure * The Agilent Community is an excellent place to get answers, collaborate with others about
Agilent Preventive Maintenance provides oy re il Yo el Bl applications and Agilent products, and find in-depth documents and videos relevant to Agilent

iabl ion ai ura results. p
Falfable operation snd e accuacy of waur s technologies. Visit https://community. agilent.com/welcome.

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

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. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities. *  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: hitps://www.agilenl.com/en-us/agilentresources.

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

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

= 78908 Manuals are also available on Agilent.com:

o Safety
https:.-'!www.agirenl_cum.-’csflibrarwuserrnanuals!puhllcf}'agﬂB,_Safety.pdf

o Installation and First Startup
https‘.f{www.sgi!em.mm!csflIhrarwusermanuals!PubEic.-’?sQOB_lnstaliation.pdF

o Operation Manual
ht‘tps:ﬂwww.agilent.cumftsﬂibraryfusemanualsfpuincf?BGOB_Operation.pdf

o Maintaining Your GC
https://www agilent com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.00, Issued: December 30, 2020
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Agilent 7890 GC Preventive Maintenance Checklist
From Iresight o Gueeere

; ; - System Information

Service Engineer’s Responsibilities y Informatio

= Contact the customer and ensure that all necessary supplies are available before the preventive a E;z‘::‘ this box If an instrument configuration report is attached instead of completing the table
maintenance visit. :

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

+ Complete empty fields with the relevant infarmation. Instrument System Name and ID 61(1."&\9 |
+ Complete the relevant checkboxes in the checklist using either a *X" or tick mark "v*. ! m b |
+ Check "Section not applicable” check hoxes to indicate services/tasks not delivered, as appropriate. Instrument System Site and v 2( Toebii T : _|
* Complete the Preventive Maintenance service in the arder of the tasks listed. Location o Envivonnes “1 Eﬂ?m"‘j\ SR i "“-qPﬂ! C’“ .’!’f}_- il
+ Complete the Service Review section tagether with the customer.
* Complete the fields for page numbers at t_he foot offeach selected page : _Llst_: = _r T = S N T Listthe Serial Numbers of each |
+ Complete the total number of pages fleld in the Service Completion section ¥ o b oduct Component
*  Askthe customer to sign the Service Completi fon including the cust 's and your | ; )
signature. L _6"54%1}‘__ —_— ! CJ'\H‘{’[M. i i
L Y ) k1 - CNjpgooe 131 = |
Additional Instruction Notes > Sl | CEr aNBalY
|
14 | |
= Check for any active service notes for this unit. If there are any applicable "Safety” or “Modification e - ES——
Recommended” Service notes, plan to implement the changes on this unit befare doing any | 5
qualification service. 5 i |_ - ) |
+ Do not implement firmware updates, unless you get approval from the customer and are sure that | 1
they are compatible with the instrument control software. 7l |
| a
—_ S
9,
10.
Preparation

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

0" 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 7890 GC Preventive Maintenance Checklist
Firom Intichy ta Duseesry

Preventive Maintenance Procedure

Clean and inspect GC

Eﬁ Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans,
o’ Inspect internal connectors for proper contact and placement.
EI/ Reconnect Power to the GC. Power the GC on and verify the power on selfest passed.
@ Verify oven motor spins freely and turns on with the oven door closed: off when the doar is opened,
D"‘Verify operation of all other fans - the inlet and EPC cooling fans.
_D/Verlfy ovenintake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

O 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 (S5L),
Muilti-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Imerface (VI).
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.

E!/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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Agilent 7890 GC Preventive Maintenance Checklist
From bucht i Duzgee

ALS Maintenance

O Section NOT applicable
OV Cheek all cabling and configuration settings between GC, tray, and injectors.
@ Vacuum of remove 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

ca/ Restore the normal operating conditions or customer method using the Browser interface or Data
System.
_Purge the system with carrier flow for 15 minutes
O _Bake out the system, then restare the normal operating conditions
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.
cﬁ Perform a chemical checkout. I this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of bath 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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Signature Page

Service Review

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

P.‘l/ Record the Preventive Maintenance service aclivity in the customer's m':ords‘-flogbook.
Update/reset instrument maintenance counters as appropriate.

@ Affix the PM sticker o the system or instrument logbook based on the customer's request.

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

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.

0O Supply the customer with a copy of the Smart Alerts fiyer.
QO Describe Smart Alerts to the customner.
O Install Smart Alerts if requested.

7890 GC Test Results Table

Detector Signal Outg Before PM Service | After PM Service

Front detector output My Y.t

Back detector output (’ NI

AUX detector cutput ) i o
Pressure decay test Expected test result | Actual test result

Front inlet pressure decay test Pass Do

Back inlet pressure decay test Pass fogs N
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Agilent 7820 GC Preventive Maintenance Checklist
From kst o Busere

7890 Parts List Table

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/8 ‘l
SSL Capillary Inlet PM kit, split 5188-6496 7B90A/B |
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 TBY0A/B J
Washer N P
S5L Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Woal /
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/8B
Split Liner -
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B |
Split vent trap PM kit, single cartridge (for MMI, | 5188-6405 7890A/B \
PTVEWVI)
MMI Cleaning Kit G3510-60820 7890A/B I
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B /
PTV Septumless Head Teflon Guide 5182-9748 7890A/8 \
Ignitor (glow plug) assembly with O-ring 19231-60680 78904/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N (I
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7820A/B 1
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
FID base Nip
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B
with packed FID base A
Standard .011-inch FID Jet for capillary celumn | 19244-80560 7890A/B /
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 78%0A/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 Gapillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B I‘
Washer |
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8 /
Single taper with Glass Woal
**FID Collector Replacement Kit, if needed 61531-67001 7890A/B j
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From Insight 1o Ouicome

Agilent Preventive Maintenance Services

Agilent GCMS
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, Preve I'I'l'IVE M a Il‘ltenan ce

Service Engineer Comments

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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Service Completion
(00, 4 (5937 Date service completed 4 N‘W 2073

Service request number

Agilent signature Customer

Total number of pages in this document
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Fram [nsight 1o Outcome

Introduction

This checklist covers the following model(s):

Jlﬂ,e Model

sQ 5973 Series MSD
sq 5975 Series MSD
sqQ 5977 Serles MSD
TQ 7000 Serles MS/MS
Tq 7010 Series MS/MS
qToF 7200 Series QTOF
QTOE 7250 Series QTOF

Customer Information
= Customers should provide all necessary operating supplies upon request of the engineer.

s A customer 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,

= [fa 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.

Customer Responsibilities

Customers 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.

Revision: A 05, Issued July 2023
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From Insight to Duscome

Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

Iﬁ/ 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.

Important Customer Web Links

= Toaccess Agilent training and education, visit http://www.agilent com/chem/training to lsarn
about training options, which include onling, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

= Toaccess the Agilent Resource Center web page, visit https://www.agilent. cam/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment
* Chemical Standards

«  Analysis

* Service and Support

*  Application Workflows
= The Agilent Community is an excellent place to get answers, collabarate with others about

applications and Agilent products, and find in-depth documenits and videos relevant to Agilent
technologies. Visit https://community.agilent. corn/welcome

« Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at http si/fwww.youtube.com/user/agilent

= Need to place a service call? Flexible Repair Options | Agilent

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.
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From Ensight to Chitzoms

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

Agllent GCMS Preventive Maintenance Checklist :
From Insight to Ouicoma

Instrument Maintenance

« Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate. Select the appropriate service to be performed.

= Complete the Preventive Maintenance services in order by sections: Review, System Checks,

Pump maintenance, Cleaning System and Filters, then System Post Check. O Interim Preventive Maintenance (when available, is typically 6 moriths or at the request of the

customer)
o The tasks in each section may be completed in the most logical order relevant to E(Major Preventive Maintenance (Yearly)
hi . i i i i 1 A . :
the system. Complete the Service Review section together with the customer O Enhanced Preventive Maintenance (when availzble, is provided "As needed")

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

* Add relevant page numbers to selected pages and complete the total number of pages field in System Information
the Service Verification section
O Check this box if an Instrument configuration report is attached instead of completing the

= Complete Signature Page and attach Signature Page to Service Order. table

Instrument System Name and ID GL’,I’\‘;

Additional Instruction Notes
bemutom Sl oo | By tenven) Régeardh & Techio log y Coyltd.

= 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 instrurnents and systemns. Two preventative n = T
maintenances (PMs) per year are recommended, the Major PM Service will be performed List System Comy Product List the Seri of each Comp
annually with an Interim PM performed 6 months after the Major PM. 1. GroFe Ustz0 2M0 1)
2
Definition of the Task/Recommended items within the document 3
4.
Task Recommended g
Yes Ne Interim Major As Neaded &
s Yes selected means that the task was dane or the
part was required 3
i No selected means that the task was not done o Preparation
the part was not required. E{ ) o it g )
v Interim selected means that this task is E{ DIS(‘}LISS any specific issues with the customer before starting.
recommended to be dane at &-month intervals Review the instrument logbeok for recorded problems and comments.
Major selected means that this task is Save instrument control settings before starting the procedure.
recammended to be done yearly; if the customer Perform a general inspection of the system for cleanliness.
v would like a service to be done at the 6-month Il{ gen ) P 2 2 -
interval then the service could be purchased Check for proper installation of parts, assemblies, sensors etc.
As needed selected means that the task was IZI/ Check system for required installation of components and implementation of Service Notes
o dore, or the part was used as needed. For Check firmware version(s). Updating to the most current versions is strongly recommended,
example, there could be twa types of filters that Verify with the customer before updating.

could be used, and this was the one selected
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Agilent GCMS Praventive Malntenance Checklist

From Insight to Duteame
From lsghe 18 Coacig Yes/No O O Wet Mechanical vacuum pumps
Preventive Maintenance Procedures O = & |Discuss with customer the need for mare frequent ol changes It the o115 diry
oo & Don't use mist filters with Chernical lonization,
[ Service Not Applicable O O° © & |Perform ant-suckback valve test. Power on Gnil side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no ol retums up vacuumhose. |

Interim / Major Preventive Maintenance - GCMS . . : )
Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps

Yes/No Interim/Major |Description = Djaphragm

[=jili=] o] [=i] Perform general inspection of system for cleanliness

[ O & @ |Discussanyproblems the customaris having with the instrument @ senvice Not Applicable

Tzi/ [u] =] Review customer maintenance records and exclude maintenance an recently serviced items Yes/No O DO T hanical pumps - Diaphrag

B 0O i) = Review the most recent autotune report. This will give a starting point for evaluating spectral Yes/No Interim/Major |Description
—_MME@ﬂMl oo B ® Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.
Interim / Major Preventive Maintenance — System Checks 90 ® ® [Ckarairflow paths of dust

o0 = = I vacuum is poor, then replace the diaphragm pump.
[ Service Not Applicable 00 & @ [Perform ant-suckback valve tesl. Power on unill side plate s held closed, power off and
check that side plate holds closed,
System Checks

Yes/No Interim/Major |Description Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
ﬁ! 8] @ | Verify that calibration peaks were seen prior 1o staring the P - Scroll

[ ] =] & Vent the instrument ﬁ §

a a B ® Inspect vacuurn hoses, pump, exhaust tubing, and power cards for excessive wear, Fervioe N Applicabla

@ 0 @ & |Visualyinspect callbrant levels — FFTBA PFOTD (f appl), IRM (1 appl). Refll ¥ avalable. Yes/No O O Dry Mechanical vacuum pumps - Seroll

@ O © @ |Lookforany obvious extemal darnage or problems. Yes/No Interim/Major |Description

|'|.T:|’ [= = ] Clean airintake(s). Cosmetic cover(s) may need ta be remaoved, . oo o=@ Replace the tips seal on the IDP pump.

@ o B =B Verify system line voltage meets instrument specifications: Yes B No O oo & @ ﬁﬁ?ﬁ;ﬂﬁﬂﬂ:ﬁ.m vacuum = Rough vac pressure, turbo power demand, poor
O@ =2 & Far Hydrolnert systerns, verify cuslomer is running hydrogen: Yes O No OJ J SR — e T

x . . i oo ® & |D|'scuss ‘with customer the need for more frequent changes, If needed,

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps == - rlnm SR T ooy G Tl T e Tl s e e
[ Service Not Applicable oo B @ ;:;m:g;:cgﬁg\;;u;:s;%wa an until side plate is held closed, power off and

YesfNo O & Wet Mechanical vacuum pumps

Yes/No Interim/Major |Description

[=~3 ] Check for evidence of ol leakage. Check purnp gasket for leakage.

og O B2 GC/MS 50 with diffusion pump; drain and replace diffusion purmg oil.

o8 & Drain and replace mechanical purmp il

Oy B @ Replace Oil Mist Filter If applicable. )
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From lnsght ta Outcome

Interim / Major Preventive Maintenance — Cleaning System and Filters

O Service Not Applicable

Cleaning System and Filters
Yes/Mo Interim/Major |Description
Fans
L o G Remave dust from fans and vent covers.
o o F & Verify fans are functional and that there is enough space around the

instrurnent for proper cooling.
Source cleaning (all sources except Hydrolnert)

=
]
(]
&

Open analyzer and remove the source.
Disassernble, Clean, Re-assemble source (7200, also, rermove and clean

entrance lens)

oao o @ Re-install source and close analyzer.

El
m]
o
8

Hydrolnert Source

Source MOT to be abrasively cleaned. No cleaning required at PM, If &
decrease in performance is observed, recommend to the customer that

oe 0O o filsments, insulators (repeller and extractor), extractor lens, and repeller lens
may need to be replaced to restore performance. Hydrolnert source should
not be run with helium carrier.

Filters

0 e o @ Replace AMSH-2 Heliurn gas filter (collision cell gas) — if applicable

oo o o Replace RMSN-2 Nitrogen gas filter {collision cel gas) — if applicable.

D68 o Replace RMSHY-2 Hydrogen gas filter {Hydrolnert and JetGClean) - if
applicable.

EE I CP17973 - Ges Clean GS/MS Filter (for He, N2 or H2 carrier) ~ if required

[

L0y o 5190-9071 - Methane Gas Filter (CI systems) - if applicable

—
Guidance: Gas filters need to be changed only If required (je Indicating traps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)
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From knsight to Owscome

Interim / Major Preventive Maintenance — System Post Check

1 Service Not Applicable

System post-check

Yes/No Interim/Major |Description

@ o @ |Pump system back down, Wall untl syster stabilty has been achieved.
(] =i} ] Verify system vacuum reading(s} via the gauge controller.

o o =1} =] Leak Check

a =] =] Verify system in manual tune

oo [=] Compare against previous tune file report(s)

[ ] B o Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
T 0 B ™ Cheé: manually that you have calibration peaks.

D0 B & El Autotune Performed

Guidance: If the PM Service is performed prior 1o a qualification service, then use the qualification procedureas g gm

for final instrument setup and checkout.

Service Review

@ Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.
Ef Record the PM event in the Smart Alerts logbook, if applicable.
@ Update/reset instrument maintenance counters as appropriate.
2 Affix the PM sticker to the system or instrument logbook based on the customer's request.
[ Complete the Service Enginaer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

of Ifthe instrument firmware was updated, record the details of the charnge in the Service
Engineer's Comments box. Systemsin a compliant environment may need additional
documentation.

IZ( Complete Signature Page and attach Signature Page ta Service Order.

Test Results

I Test Description Expected Test Result Actual Test Result J
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From Insight to Dutcoms

Signature Page

Service Engineer Comments (optional)

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

Service Verification

Service Request Number: Date of Service Completion;

boOb 70951y 24 Noy @09
Service Engineer Name: Customer Name:
Service Engineer Signature: Total number of pages in this document:

Revision: A.05, Issued: July 2023
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From Insight to Qutcoms
Parts for consumption during PM

Common 0il and MS Gas Filters - 5973/5975/5977/7000/7010/7200/7250 Series

Part Description Part Number Interim Major  As Needﬂ

Agilent AVF Platinurn, 1 quart 5191-5851 v v v
Helium gas filter* (collision cell gas) - if required RMSH-2 ¥ =
Nitrogen gas filter*{collision cell gas) - if required RMSN-2 v ¥
Hydragen gas filter* * {Hydrolnert and JetClean) - if . v -
required RMSHY-2

Chernical lonization Gas Purifier (Cf systems) £190-9071 . v

{Methane) = if required
Gas Clean GS/MS Filter (for He, N2 or H2) - if

racqied CP17973 v v
# Gas Clean Filter Kit GC/MS 1/8 in [completa

replacement kit - bench mounted) = if required ki ¥
# Gas Clean Carrler Gas Kit for 7890 for He, N2 or v
H2, Bracket, Mount and Filter - if required CRT7M6

# Gas Clean Carrier Gas Kit for 8890 & 8860 for He, CP179880 5

N2 or H2: Bracket, Mount and Filter — if required

Gas filters need to be changed only If required (ie Indicating traps show color change, or if Big Universal Trap are
approaching saturation based on time installed or number of gas cylinders changed for that trap)

* Big Universal Trap (BUT), 1/8" fittings

* Hydrolnert and JetClean Systemns

# Alternate Gas Clean kit part numbers. A Gas Clean filter |s included in the kits. They are anly necessary if replacing
carrier ges Big Universal Traps with indicating traps

MS Maintenance Supplies for 5973/5975/5977 Series

Part Description Part Number Interim Major  As Needed
Diffusion pump fluid (Diffusion Pump Models) ;S:S—DBD‘? v k4
Exhaust oil mist trap (threaded) Edwards/Pfeiffer G109%-80039 v v v
D=42 Oil Mist Eliminator 3/4G & 3/8 SRO3706556 L v i
1DP-3 Tip Seal Replacement Kit (IDP-3 Dry Scroll

Pump Models — Includes tip seal, 50mm filter G7077-67018 L v v
element, tools, mask and cleaning supplies)

IDP-3 Tip Seal Replacement Kit (no toals — €SO P/N)  5190-9581 v v v
IDP-3 Tip Seal Replacement Kit {no tools = YPD P/N)  IDPATS L v v
Filter element for IDP-3 (diameter: 60mm) REPLSLRFILTERZ v 4 v
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Fram Insight ta Oucoms
MS Maintenance Supplies for 7000/7010 Series

Part Description Part Number Interim  Major As Needei—l
il Mist Filter RVS GE600-80043 v v v
IDP-10 Tip Seal Replacement Kit (IDP-10 Dry Scroll

Pump Madels - Includes tip seal, 102mm filter G7004-67023 o v v

elernent, toals, mask and cleaning supplies)

g:fz-; 0 Tip Seal Replacermnent Kit {no toals ete. = VPD X3807-67000 » - 7

Filter elernent for IDP-10/IDP15 (diameter: 102mm) REPLSLRFILTER L4 v 3

Filter element for IDP-10/IDP15 (diameter. 78mm) REPLSLRFILTER1 v ks v
MS Maintenance Supplies for 7200/7250 Series

Part Description Part Number Interim  Major As Nezdeﬂ

RIS Probe Maintenance Kit (7200 Series anly) G7005-60170 < v

D3202 Oil Mist Eliminatar SRO3706800 o L o

DS5202 3/8 Magnetic Plug and Gaske: SR0O3701824 v v ’

IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scroll

Pump Models - Includes tip seal, 102mm filer 5190-9513 v v v

element, tools, mask and cleaning supplies)

lPD;:-;S Tip Seal Replacement Kit (no taols ete.~ VPD 381567000 v - ”

Filter elernent for IDP-10/1DP15 (diameter, 102mm) REPLSLRFILTER v «

Filter element for IDP-10/1DP15 {diameter. 79mm) REPLSLRFILTER1 v L

Hydrolnert Source Supplies

To determine if replacerment of Hydrolnert parts Is required, please review tune history and sample signal intensity
performance. If performance is decreasing, the below parts maybe use to restore performance as part of the PM,

One way to determine if the source performance on 50 is being affected is to review the gain factor history in autotune
reports or tune history csv file. If the gain factor is increasing the source performance maybe degrading

Since TQ tunes to a fixed gain factor, review PFTBA abundance. If PFTBA abundance is decreasing over time, the
source performance maybe degrading.

Real sample/standard area counts are enother way to determine the performance, thare could also be other factors
that affect compounds abundance such as inlet and column status.

Part Description Part Number Interim Major As Neaded
Repeller Insulater (gty 2) G10293-20133 v
Lens insulator for Extractor (ring insulator) G3870-20445 L4
Hydrolnert Extractor lens (9mm) G7078-2090% s
Hydralnert Repeller G7078-20902 v
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From Insight 10 Oucoma
Common Parts Reference
(Purchased by customer, not included as part of PM)
Filaments and Calibrant Supplies 5973/5975/5977/7000/7010/7200/7250 Series
Part Deseription Part Number sqQ TQ QTOF '
El High Temperature Filaments g;ngseooﬂ 597X 7000 /A
HES El Filaments G7002-60001 s59778/C 7010x NAA
LE-El Filaments (7250 QTOF) G3850-60021 MN/A NIA 7250
SJTgFlgh Temperature Filament - 50, TQ, 7200 G7005-60072 N/A NIA 7200478
Axial CI Filament, W/Re Straight (7250 QTOF) G7250-60095 NiA MAA 7250
PFTEA GCMS Tuning Standard calibrant 05971-60571 597X T0X0 TX0
PFOTD calibrant, 1 mL B500-8510 597X 70xa 70
PFET, IRM calibrant for G QTOF 0.5 mL (7200) 5190-0531 NiA MNIA 72004/B
Transfer line seals and springs 5973/5975/5977/7000/7010/7200/7250 Series
Part Description Part Number sQ TQ QroF -|
Cl Interface tip seal (ceramic tip and spring combo)
[non-captured CI tip seal interfacs) (5973, 5975, G1999-60412 5973, 5975 70008 M/A
70008)
Cl Interface tip seal (ceramic tip and spring
low/non-magnetic =pring comba) G7002-60472 N/A 70104 N/A
(non-captured Cl tip seal interface) (70104)
ClInterface tip seal spring (spring only) G1999-20023 597X 7OX0 70
Cl Interface tip seal (tip only) (captured styls) G3870-20542 5977% 70X0 T2X0
Transfer-Line Tip Base, Threaded (captured style) G3870-20548 597 7% 70x0 T2X0
Transfer-Linz Tip Cap, Tt (captured style) G3870-20547 5577x 70%0 72X0
RIS Xfer Tip (7200} G7005-20542 N/A N/A 72004/8
RIS Xfer Tip Spring (7200) G7005-20024 N/A N/A 72008/8
MS Maintenance Supplies for Intuvo 9000 MS Series
Part Description Part Number sQ TQ QToF J
Swaged MS Tail - Packaged G4590-60009 5977x 7000 /A
Swaged MS Tail (HES) - Packaged G4590-60109 5977x 7070x N/A

Revision. 4,05, Issued: July 2023
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Agilent GCMS Preventive Maintenance Checklist

Fram Insight to Ouicome:
From Insgit 1o Outcome Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series
lon source insulators for 5973/5075/5977/7000/7010/7200/7250 Series 2

b’an Description Part Number s0 TQ QToF
Part Description Pant Number i I qroE | Stainless Steel Heater/Sensor assembly CI870-67180 P N/A NiA
Repeller insulator (S0, TQ) 6109920133 Q2 597X 7000x N/A (SST £1 330)
Lens insulator for extractor lens (ceramic ring Inert Heater/Sensor assembly
insulator) (Extractor source) G3B70-20445 597 7% 7000C/D/E N/A (inert 1 350) G3870-67179 507 700048 N/A
Lens insulator for Extractor lens (Vespel ring v Extractor Heater/S
insulator) (70008 extractor ion source) S0 200d5 MR REOny:  NAA b 350}*’ CHIORRE RSl 387067177 5977x  TODOG/ADEE /A
Lens stack insulator for 55, Inert, Extractor sources N/A &
(eaptures ion focus and entrance lens) (Vespel)  ©170-20530 - e y ng,ﬁ:‘;" SerorASoRbly < Hidkoin 6707867910 5977 TO00G/DE /A
Lens insulator for Extractor lens for HES/LEEI —

; j G7002-20064 5977B/C 7010x 7250 50 Heat
(ceramic ring insulator) ?rsssuaHea SabenscArsembly GIETO-67415 597X 70X0x NiA
Lens stack insulator/haolder for HES/LLEI (Vespel)  G7002-20074 59778/C T010x 7250 ( )
Ci Repeller Lens insulator (SQ, Tq) 61999-20433 597X 70X0x NiA (F*g'gam‘ﬁ::f””‘ assembly (HES, RIS and LEE) o0 ¢oes S77B/C 7070x 72%0
Gl Lens stack insulator (3Q, TQ) (Vespel) G3170-20540 567X TOX0e N/A
ller i Cerami 7005- N/A A 7200A/8
Rrpslite vinsiky (#2008 R ity I 07 f il Rough pump hoses 5973/5975/5977/7000/7010/7200/7250 Series
Extractor Lens Insulator (7200 RIS) (Vespel) G7005-20133 MN/A NAA 72004/B
on Focus Insulator (7200 RIS) (Vespel) G7005-20442 N/A N/A 72004/8 [ Part Description Part Number sa TaQ QTOF |
CI Repeller Insulator/bushing (7200 RIS) (Ceramic)  G7005-20030 A N/A 72004/8 Foreline Hose - imbeddad spring G7077-60119 597% 70X0x 720
Hydrolnert coated lenses for 5977/7000 Series Common MS Maintenance Supplies

Part Description Part Number sq Ta QToF —‘ | Paft Description Pt Nimlist SQ ! HIOF ]
Hydralnert Repeller G7078-20902 5977%x  7000C/D/E NA Abrasive paper, 30 pm 5061-5896 597X 70%0 72%0
Ext Source Bady - Hydrolnert 67078-20003 5977x  T000C/D/E  N/A ANXTHTR powder 393706201 s a0 20
Hydrolnert Extractor lens (3rmm) G7078-20909 5977x  7000C/DVE N/A Cloths, clean (pkg of 15) 05980-60051 597X 70X0 72%0
lon Focus Lens — Hydrolnert G7078-20005 5977x  7000C/DVE N/A Cloths, cleaning (pkg of 300) 9310-4828 597X 70%0 e
Entrance Lens — Hydralnert G7078-20904 5977« TODOC/D/E  N/A Catton swabs (pkg of 100) 5080-5400 597X 70X0 72X0

Gloves, clean, large 8650-0030 507X 70X0 7240

Gloves, clean, small 8550-0029 597X 700 T
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Teledyne Tekmar ATOMX Purge and Trap 7 t, Agilent Technologies

Preventive Maintenance Checklist - Standard

Check External Supplies

O Section NOT Applicable
IIZIf Verily 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.
0¥ Verify that the waste container has sufficient volume to contain the waste generated. Empty if
necessary.
@ Replace the DI water supply with fresh DI water.
o Make sure the DI water supply is sufficient for sample analysis (1 Liter minimum)
El/Make sure the methanol supply is sufficient for sample analysis.

Atomx Leak and Pressure Check

O Section NOT Applicable

@ Scan through the sample log to verify that the purge pressures are staying consistent throughout the
daily runs.
Use the Teklink software to check the standard pressure.

@ Run aleak check to ensure that the unit is leak tight.

Inspect ATOMX Hardware

0 Section NOT Applicable

EJ”' Check the tray vial holes for foreign particles. Clean if necessary.

@ Inspect the needle for particles or sample build up. Clean if necessary.

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

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

O 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.

Q” 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.

Restor trument

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,

Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap |
Preventive Maintenance Checklist - Standard J —

Service Review

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

Record the PM service activity in the customer's instrument records/logbook

E/'Updat.efresat instrument maintenance counters as appropriate

0" Affix the PM sticker to the system or instrument logbook based on the customer's request.

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

@ Review the service and any test results with the customer.

I:J/l_f 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 1Q records,

Product or Product Type Test Results Table

Test Deseription Expected Test Result Actual Test Result |

Leak Test Pass Pass J

Product or Product Type Parts List Table

Product or Model# | Quantity
Part Description 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
nurabers.
Lubricant, Dupont Krytol 15-0293-000 TMR-ATOMX 1
Tubing, Drain, Self Retracting 15-0087-002 TMR-ATOMX 1

Issued: 30-09-2019, Revision:02 Copyright{® 2013 Agilent Technologies
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Teledyne Tekmar ATOMX Purge and Trap 7 - Agilent Technologies

Preventive Maintenance Checklist - Standard

Agilent Preventive Maintenance provides factory recommended serviee for vour 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 pealk.

For more information about Agilent Technologies services please visit our web site using the following

URL MM&MMM.&QM ages/default aspe

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,

= [Ifa 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.

* Complete empty fields with the relevant information.

* Complete the relevant cheekboxes in the checklist using a “X" or tick mark *v* in the checkbox.
¢ Complete Not Applicable check boxes to indicate services not delivered, as needed.

* Gomplete the PM service in the order of the tasks listed.

+ Complete the Service Review section together with the customer.

Issued: 30-09-2019, Revision: A.00 Gopyrlghtl@ Agilent Technologies
2013 Select pages for required products or Page 1 of 5

Teledyne Tekmar ATOMX Purge and Trap 1 Agilent Technologies

Preventive Maintenance Checldist - Standard

System Information
Guidance
O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID ATOV\K }70-\"@ '3 % "Imp
Instrument system site and location E’.nvi'ranmyd- ﬁ@wda § le&“\?‘ﬂj\‘f G, la
List system component product numbers List the serial bers of each 1i
L Te-bpny b VS140 19002
2. 2,
3. 3.
4. 4
5 5.
il 6.
T T.
8 8
9. 9.
10. 10.
Preparation

G/ Discuss any specific issues with the customer prior to starting.

@’ Review the instrument logbook.

@ Save instrument control settings before starting the procedure.

@ Perform general inspection of system for cleanliness

@ Check for Droper 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 Copyrighu‘-p 2013 Agilent Technologies
Select pages for required products or Page 2 of 5




Agilen
CrossLab

- Agilent Technologies From Insight to Gutcome

Teledyne Tekmar ATOMX Purge and Trap
Preventive Maintenance Checklist - Standard

(T

Agilent CrossLab Start Up Services
Service Engineer Comments (optional) Agilent 8890 Gas Chromatograph

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 i this box Preventive Maintenance Checklist
Agilent Preventive Maintenance provides factory recommended service far your analytical instruments to assure
£ reliable operation and the accuracy of your results.
Other Important Customer W b Links Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
. : ; i , : Preventive Maintenance provides everything you need ta reduce unplanned downtime and keep your systems
O How to get information on yw‘r product; Literature I‘fhm fﬁﬂmwﬁlﬂnmhm operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
O Need to know more? - www, e cation of the preventive maintenance activities.

O Need technieal support, FAQs? - www.agilent. com/chem/techsupp
O Need supplies? - www.adilent.com/chem/supplies

Service Completion

OORTL
Service request number £008% e Date service completed

Agilent signature - Customer signature

Number of pages in this document

24 Moy 20722

Issued: 30-09-2019, Revision:02 Copyrighfﬁ@ 2013 Agilent Technologies
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Agilent 8890 GC Preventive Maintenance Checklist
Introduction

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.

s 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

s 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

e 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.

o 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 A useful 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
http://www.agilent.com/search/support.

s Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent,
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Agilent 8820 GC Preventive Maintenance Checklist

Service Engineer's Responsibilities

= Contact the custorner 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.

« Complete the relevant checkboxes in the checklist using either a *X” or tick mark "+

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

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

Additional Instruction Notes

s 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 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 8890 GC Preventive Maintenance Checklist

System Information

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

Instrument System Name and ID m_ L"Ih = H_E Ug 9 I 9’; A ol I
e oS ot B Linahory

List System Component Product Numbers &s:nﬁ;?‘ It ol s4ch

L Gesl A (26T cnmagizs
2 6%1kA _ N 2qpotez
s GG SRk ys2izsA0l]
4.

B

6.

Fi

8.

9.

10.

Preparation

& Discuss any specific issues with the customner 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.
&, 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 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.
& Inspect internal connectors for proper contact and placement.
& 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 operation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while hesting and cooling the oven

Inlet and detector consumable replacement

2 Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitiess Capillary (SSL), Multi-Mode Inlet (MM1),
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.

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

@ 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 using the Browsar interface.

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 Agilent BB90 GC Preventive Maintenance Checklist

ALS Maintenance Signature Page

O Section NOT applicable
@ Check all cabling and configuration settings between GC, tray, and injectors.
& Vacuum or remove any dust, especially around fans.
4 Check operation of all fans,
Check syringe for smooth plunger operation.
Check for smoaoth operation of the needle support — clean if necessary

Service Review

0O  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 secticn if there are additional comments.
G/ Review with the customer this service, parts replaced, and test results obtained.

Restore Instrument 0 If the instrument firmware was updated, record the details of the change in the Service Engineer's

n c nts bo: i ! 5
& Restore the normal operating conditions or customer method using the Browser interface or Data omments box o If necessary, in the customes's I records.

System. 0O Supply the customer with a copy of the Smart Alerts flyer.
@ Purge the system with carrier flow for 15 minutes O Describe Smart Alerts to the customer.
& Bake out the system, then restore the normal operating conditions O Install Smart Alerts if requested.
& 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.
1@ Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if PM Test Results Table
applicable. This will act as a final checkout of both the ALS and the GC.
Test description Before PM Service | After PM Service
Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure Front detector output N 251
as a guide for final instrument set up and checkout. Back detector output l'J {4 g | [f' % L
AUX 1 detector output N/ Q%24
AUX 2 detector output CFPP* NJa % (2.}
| Test description Expected test result | Actual test result
Leak and Restriction Test after front inlet
maintenance Faas f "
Leak and Restriction Test after back inlet Pass
malntenance pag
Leak and Restriction Test after front inlet Split Vent Pass )
Trap replacement F‘“is
Leak and Restriction Test after back inlet Split Vent | Pass 1
| Trap replacement Pﬂﬁ
Front inlet pressure decay test Pass ,?ﬂff
Back inlet pressure decay test Pass Fﬂﬁ
Revision: 2.01, Issued: September 14, 2021 ) Revision: 2.01, Issued: September 14, 2021
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Agllent 8890 GC Preventive Maintenance Checklist

PM Parts List Table

Note: The following kits are recommended for caplllary 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 8890 GC 2
: 8890 GC N
| SSL Capillary Inlet PM kit, Split 5188-6496 (o
SSL Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 V{~
SSL Capillary Ultra Inert Inlet Splitless 8890 GC o /4_
Liner - Single taper with Glass Wool 5190-2293
SSL Capillary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass [\‘/ﬂ‘
Wool 5190-2295
PP Inlet PM kit 5188-6498 ses0ce M
Split vent trap PM kit, single cartridge 8890 GC N
(for MMI, PTV & V1) 5188-6495 ﬁ-
5 X 8890 GC l'JI
MMI Cleaning Kit G3510-60820 /2
- 8890 GC v/
PTV Septumless Head Rebuild Kit 51829747 ¢
] 8890 GC N
PTY Septumless Head Teflon Guide 5182-9748 Via
Igniter (glow plug) assembly with O- 8890 GC
ring 19231-60680 i
) 8890 GC /;,}
| FID Collector Rebuild/Cleaning Kit G1531-67000 f"
FIDC i . d /&
ollector Replacement Kit G1531-67001
8890 GC
Standard .011-inch FID Jet 5200-0176 !
l_Unlversal .018-inch FID Jet 5200-0177 8890 GC f\j{ﬁ'
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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
Servioe request riumber 0 o0 G40 Hi ﬁ. Date service completed _\Z— (3 Juee 2025
Agilent signature Customer signature e

Total number of pages in this document a Z&_
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